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Teaching,  Methods  of,  W.  B.  Russell...  257 
Technical  Graduate  (see  College  Man). 

Technical   School,  Finishing  Course  at..  335d 

Technical  School  Training  and  Appren- 
ticeship         383 

Text  Books    205 

Time  of  Holding  Classes 203,    254,    416 

Time  of  Holding  Classes,  Win.  Mcin- 
tosh       256 

Tinsmith  Apprenticeship  Course 373 

Tools    for   Apprentices 420 

Towsley,  C.  A.,  Apprentice  Clubs 421 

Tracing,    Practice    in 379 

Trade    Catalog    File 208 

Transfer  to  Other  Shops  to  Get  Wider 
Experience     335d 

Transferring  Apprentices  to  Other  Shops 
for  Wider  Experience,  C.  W.  Cross 259 

Understudy  for  Drawing  Instructor     207 

Understudy  for  Drawing  Instructor,    W. 

B.    Russell    858 

Understudy  for  Drawing  Instructor  (see 

Advanced  Boys,  Help  From). 

Value  of  This  Work,  C.  A.  Seley 259 

Valve    Setting    Problems 383 

Visits  of  Instructors  to  Other  Schools, 
W.  B.  Russell  258 

Visits  to  Other  Shops,  To  What  Extent 
Should  Apprentices  be   Sent  on 422 

Waitt,  A.  M.,  On  the  Importance  of  This 
Movement    255 

West  Albany  School  in  Session 20C* 

West  Albany  School  Room,    V'iew  of...  206* 
Wilkinson,    C.     P.,    Benefits    from    Class 

Work     419 

Wilkinson,  C.  P.,  How  to  Interest  Boiler 

Shop   Apprentices    415 

Wilkinson,     C.     P.,     Type     of    Problems 

That  Appeal  to   Boys 415 

Apprentice  Question  at  the  M.  M.  Assn 271 

Apprentice  System,  Santa  Fe 8955 

Apprentice  vs.   Technical   School  Training...   383 
Apprentices,  What  a  Western  Road  is  Doing 

for    244t 

Apprenticeship,  Real,   G.   M.    Basford 229 

Apprenticeship,  Special 4345 

Arad  &  Csanadar  Ry.,  Gasoline  Electric  Mo- 
tor Car   317 

Arch  Bars,  Dies   for   Bending  and   Punching  127* 
Arch  Bars  for  80,000  lb.  Capacity  Cars. 280,  324 

Armbrust   Brake    Shoe 289* 

Armstrong   Pipe   Threading  and   Cutting  OS 

Machine     290* 

Ash  Handling  Plant,  P.  &  L.  E.  R.  R 346» 

Atlantic  City    Convention,    Exhibits   at 109 

Atlantic  Type  Locomotives,   Comparative 


Atlantic    Type    Loco.,    4    Cyl.     Simple,    Gt 

Western    Railway    (Eng.)..j 57* 

Atlantic  Type  Locomotive,  N.  Y.,  N.  II.  &  II. 

R.  K 471" 

Automatic  Cock   Grinders    »..'>•••>>»•.••»•••  115 

Automatic  Connector     ,,...».......-..  280 

Automatic  Stokers 77t,  271.  316 

Automobile   Baggage  Trucks 140t 

Automobile    Horse    Power    Formula 370t 

Automobiles,  Number    Built    355t 

Automobiles,  Production   of    371t 

Axle,  Crank,  Cast  Steel,  Nor.  Ry.  of  France  97* 

Axle,  Crank,  4-Cylinder    Simple    Locomotive  183* 

Axle,  Crank,  Gt.  Western  Ry.   (Eng.) 59* 

B 

Baggage   Trucks,   Automobile 140t 

Balanced  Compound  Loco.,  Baldwin,  List  of 
Articles     74 

Balanced  Compound  Loco.,  DeGlehn,  Paris- 
Orleans    Ry 286* 

Balanced  Compound  Loco.,  Important  Restilts 
from  P.  R.  R.  Tests  at  St.  Louis 342 

Balanced  Compound  Loco.,  4-6-2,  National  Ry, 
of   Mexico    70 

Balanced  Compound  Locos.,  Cole,  List  of  Ar- 
ticles          74 

Balanced  Simple  Locomotive     309t 

Balanced  Simple  Loco.,  Great  Western  Rail- 
way  (Eng.)    57* 

Balanced  Simple  Loco.,  4-6-0,  London  & 
Southwestern     .i:.,...»«*.. . .   183 

Balancing   High    Speed   Locos. ....... .i 605 

Bald  Monkey  Wrench 290 

Baldwin  Balanced  Compound  Loco.,  National 
Ry.   of   Mexico 70* 

Baldwin  Balanced  Compound  Locos.,  List  of 
Articles   Concerning    74 

Baldwin  Locomotive  Works,  Extra  Work 
Dcpt 283t 

Baldwin   Locomotive  Works  Locos., 

31*,  70*,  88*,  147*,  194*,  213*,  286*,  300*. 

405*,  429*.  443%  480* 

Baldwin  Locomotive  Works,  Output    in    1900     77t 

IJaldwin  Locomotive  Works,  The  Magnitude 
of    488i- 

B.   &  O.   Instructions  on  Firing  Locomotives     62 

B.  &  O.  Instructions  to  Govern  the  Use  of 
Coke  on   Locomotives ., 90 

B.  &  O.  Steel  Car  Repair  Department,  Or- 
ganization         161 

B.  &  O.  Steel  Freight  Car  Design,  Develop- 
ment   in    163* 

B.  &  O.  Steel  Freight  Car   Equipment    160* 

B.  &  O.  Steel  Freight  Cars,         Maintenance 
and    Repair    of    (see    Steel    Freight    Cars,    ^_ 
Maintenance  and   Repair). 

Barba,  Chas.  E.,  Steel  Passenger  Equipment, 

210,  23U§,  403*, 

Barnes  Boiler  Skimmer  and  Blow-off  Valve. 

Basford,  G.  M.,  On    the    Apprentice    Question 

Basford,  G.  M.,  Progress   in    Transportation . . 

Basford,  G.  M.,  Real  Apprenticeship    

Battery,  A  New  Primary, 


Becker-Brainard  Plain  Horizontal  Milling 
Machine    

Eecker-Brainard  Universal  Index  and  Spiral 
Head   for   Milling  Machines 

Belt   Lacing   Machine — 

Bench    Drawer i^ . .^ . ..  ..... . . 

Betterment  Work    20§, 

Betterment  Work  on  the  Santa  F"e 63t 

Betterment  Work  on  the  Santa  Fe,  List  or 
Articles     

Betterment  Work,  Roundhouse,  J.  F.  White- 
ford    216*. 

Bickford   Universal   Radial   Drill 

Bifurcated  Main  Rod 

Bignall  &  Keeler  Pipe  Threading  and  Cutting 
Machine .s. 

Binder,  Pedestal,  Cast    Steel    .......i'. 

Binder,  Pedestal.  New   Design  of    361*, 

Bingaman,  Chas.  A.,  A  Card  Index  System 
for   Motive  Power  Department   Literature. 

"Bisco"  Primary  Battery    

Blacksmiths'  Association,  Program  of  Con- 
vention  

Blacksmith  Shop,  South  Louisville,   L.  &   N. 

R.    R 

Blanks  for  Reporting  Work  on  Engines  Un- 
dergoing  Repairs    273, 

Block  Signals,  Cost  of 

Blower,   American   Blower  Co 

Blow-off  Cock,  Anderson 

Blow-off  Valve   and    Boiler-Skimmer,    Barnes 

Boat,  High  Speed  

Boilers. 

0-8-8-0  Loco.,  Erie  '. ; . . ; . . .;'.... ..V... . 

8-6-6-2  Loco.,  Gt.  Nor.  Ry 

2-8-0  Loco.,  Jamestown,  Exhibi^QSL. 


X  <Jf  J^'-w'0*3 


4725 

107* 

256 

139 

229 

488* 

289* 

368* 
154* 
117* 

61§ 
102J 

395§ 

231§ 

448* 

72* 

198* 

188* 
4461 

434t 

488* 

311 

121* 

323* 
367t 
S30» 

78* 
107* 

474t 

341* 
214* 
301* 


BOILERS.— (rt;«/.) 

2  10  0  Loco.,  B.  R.  &  P.  R.  R 183* 

4  6-0  Loco.,  C.  &  N.  W 247* 

4-6  0  Loco.,  D.  &  H.  Co 463* 

4-6-2  Loco.,  N.  y.,  N.  H.  &  H.  R.  R...  430* 

4-6-2  Loco.,  P.   R.  R 358* 

4  8-0  Loco.,  N.  &  W.  Ry 444* 

Boiler  Makers'   Association 33t 

Combustion  Chambers   I9t 

Cos  (3ob  Power  Station 440* 

Efficiency,  The  Nature  of  True 471 

Explosions,  Number  in  1906 86t 

Flues   (see  Tubes). 

Lap  Joints,   Failure  of 150*t 

Motor  Car,  Intercolonial  Ry 893* 

Motor  Car,  Lancashire  &  Yorkshire  R.  R.  135* 

Motor  Car,  Taflf   Vale   Ry 135* 

Scale,  Hard    vs.    Soft ..'....i.v.'ii-. .   187t 

Scale,  Loss  of  Heat  Due  to ISlt 

Skimmer  and  Blow-off  Valve,   Barnes...    107* 

Steam    Pressure,     Locomotive,    Carnegie 

Institution  Investigation 13*,     21{ 

Steam  Pressure,  Reduced IS*,    215 

Tubes  (see  Tubes). 

Water   Tube,    Locomotive 105,  229t 

Bolster,  Body,   Development   of    for    Steel 
Freight   Cars    164*.  165* 

Bolster,  Body,  N.  Y.  C  Lines  Standard  Box 
Car    94* 

Bolster,  Truck,  N.  Y.  C.  Lines  Standard  Box 
Car »4« 

Bonus  Earnings,  Topeka  Shops 288* 

Bonus  System     287t,  308t 

Bonus  System,  Criticism,   Clive  Hastings 238* 

Bonus  System,  Santa  Fe SIf 

Book*   Noticed. 

Air   Brake  Catechism,  Up-to-Date,  R.  H. 
Blackall     155 

Air    Ways,   Table   of   Volumes   Through, 
C.  H.   Kuderer   251 

-American   Ry.   Assn..   Proceedings. 313 

Atlas.  The  Peabody,  A.  Bement 119 

Baden-Powell,    Major   B.    F.    S.,    Science 
Year  Book   119 

Baxter,  Wm.,  Switchboards 88 

Bement,  A.,   The  Peabody  Atlas   119 

Blackall,  R.   H.,  Air  Brake  Catechism...   155 

Blacksmiths'  Assn.,  Proceedings  of 88 

BlacksmitJi's  Guide,  The.  J.  F.  Sallows. .   450 

Boiler  Makers,  Laying  Out  for 4&I 

Brakes   for  Tramway   Cars,   H.    M.    Say- 
ers    411 

Bridges  and   Buildings  Assn.,   Supts.  of, 

■   Proceedings   118 

Chatley,    Herbert,    How    to    Use    Water 

Power    490 

Christy,  Wm.  W.,  Boiler  Water 79 

Cleveland  City  Forge  &  Iron  Co.,  Hand 
Book    119 

Colvin,  F.  H.,  Railro.id  Pocket  Book 155 

Combustion     and     Smokeless     Furnaces, 
Jos.   W.  Hayes    88 

Concrete,  Kahn  Reinforced 411 

Cutting  Jkletals,  The  Art  of,  F.  W.  Tay- 
lor   371 

Drawing,  .Mechanical,  by  E.  Kenison 490 

Engineering  Index,  The 79.  251 

Firemen,  Examination  Questions  and  An- 
swers, W.  G.   V\  allacc 851 

J-orests,  The  Use  of  the  National 491 

Forging  Handbook,  ClevelJmd  City  Forge 
i;  Iron  Co 119 

Gas  Engine,  Questions  and  Answers  Con- 
cerning        165 

Gelding,   H.   A.,   The   Theta-Phi    Diagram   199 

Goss,    Dr.    \\'.    p.    M.,    Locomotive    Per- 
formance         119 

Hainc.^,    H.    S.,   Corporations   as    Public 
Servants    450 

Hatt.    W.     K..    Strength    of    Structural 
Timber 490 

Hayes,  Jos.  W.,  Combustion  and  Smoke- 
less   Furnaces    88 

Homans.  Jas.  E.,  Self  Propelled  \  ehicles     79 
Hydraulics,  A  Treatise  on,   By  Prof.  W. 
C.  Uuwin 491 

Index,  The  Engineering   79,  851 

Injured,  Immediate  Care  of,  Albert  S.  S. 
Morrill     38 

Ives,   H.   C,  Switches  and  Turnouts 450 

Kahn    System   Standards    411 

Kenison,  E.,  Mechanical  Drawing 490 

Kuderer,  C.  H.,  Table  of  Volumes 

Through  Air  Ways   851 

Locomotive    Engine     Break    Downs    and 
How   to  Repair  Them,   W.   G.    Wallace  251 

Locomotive,     Engine,     Development     of, 
Angus   Sinclair   ..^,,^,^ 461 


) 


ROOKS    JtOTlCED^iCotit.) 

Locomotives,  Modern  British,  A.  T.  Tay- 
lor        450 

Locomotive  Performance,   Dr.  \V.   F.   M. 
Goss   119 

Locomotives,     Simple,     Compound     and 
Electric,    H.    C.    Regan    200 

Machine  Shop  Work,  By  V.  \V.  Turner.   491 

Marks,  E.  C.  R.,  Mechanical  Engineering 

Materials    119 

Marks,    E.    C.    R.,    Pumps,    Notes   on   tht 

Construction  and  W  orking 490 

Materials,  Mechanical  Engineering,  E.  C. 

R.   Marks    119 

Maurer,  E.   R.,  Principles  of  Reinforced 

Concrete   Construction 4110 

Mechanical  Drawing,   By  E.   Kenison....    490 

Metals,  Tests  of  291 

Mineral  Resources  of  the  U.   S 199 

Morrill,  A!bert,  S.  S.,  Immediate  Care  of 

Injured   38 

Pickworth,  C.   N..   The   Slide   Rule 79 

Poor's  Manual  of  Railroads   450 

Pumps,    Notes   on    the   Construction   and 

Working,  By  E.  C.  R.  Marks 4'JO 

Railroad    Men's    Catechism,    Angus    Sin- 
clair        313 

Railroad  Pocket  Book,  F.  H.  Colvin 155 

Railroads,   Poor's   Manual   of 450 

Railway  Corporations  as  Public  Servants, 

H.    S.   Haines    450 

Railway  Guide,   Watts'  Official   155 

Railway  Officials,   Universal   Directory  of  371 

Railway  Statistics  in   U.  S 155 

Regan,  H.  C,  Locomotives,  Simple,  Com- 
pound and   Electric    200 

Reinforced   Concrete   Construction,    Prin- 
ciples of,    Bv   F.   E.   Turneaure  and   E. 

R.   Maurer   ". 490 

Running  Dept.,  The  Work  of,  H.   Simp- 
son        411 

Sallows,  J.  F.,  The  Blacksmith's  Guide.   450 
Sayers,    H.     M.,    Brakes    for    Tramway 

Cars  411 

Scale,  Effect  of  on  Transmission  of  Heat 

Through  Loco.   Boiler  Tubes 371 

Schmidt,    E.    C,    Scale,    Effect   on    Heat 

Transmission    371 

Signal  Assn.,   Proceedings   for   1900 118 

Simpson,     H.,    The    Work    of     Running 

Dept 411 

Sinclair,    Angus,    Development    of    Loco. 

Engine     451 

Sinclair,    Angus,    Railroad    Men's    Cate- 
chism      313 

Slide  Rule,  The,  C.  N.  Pickworth 79 

Snodgraas,   John,    Scale,    Effect   on    Heat 

Transmission      371 

Steam  Traps,  Modern,  By  Gordon  Stew- 
art     490 

Stewart,  Gordon,  Modem  Steam  Traps..   490 
Storekeepers'   Assn.,    Proceedings  of.  119,   451 

Switchboards,   Wm.    Baxter    38 

Switches  and  Turnouts,  II.  C.  Ives 450 

Taylor,  A.   T.,   Modern   British   Locomo- 
tives         450 

Theta-Phi  Diagram,  The,  H.  A.  Golding.   199 
Timber,    Strength    of    Structural,    By    VV. 

K.    Hatt    490 

Traveling   Engineers*   Assn.,   Proceedings  119 
Turneaure,     F.     E.,     Principles    of     Rein- 
forced Concrete  Construction    490 

Turner,  F.  W.,  Machine  Shop  Work 491 

L'nwin,  Prof.   W.  C,  A  Treatise  on  Hy- 
draulics        491 

Vehicles,  Self-Propelled,  Jas.  E.   Uomans     79 
Wallace,  W.  G.,  Locomotive  Engine 

Break    Downs    251 

Wallace,   W.  G.,   Examination   Questions 
and  Answers  for  Loco.   Firemen 251 

Walsch.iert   Loco.    \'alve   Gear,   The,    W. 
W.  Wood   38 

Water,  Boiler,  Wm.   W.  Christy 79 

Water   Power,   How  to   Use,   By   Herbert 

Chatley    , 490 

Wood,   Strength   of  as   Influenced  by 

Moisture     450 

Wood.    W.    W.,    Walschaert    Loco.    N'alve 

Gear    38 

Year   Book,  The  Science,   Maj.   B.   F.   S. 
Baden-Powell     119 

Boring  and  Turning  .Mill,  Gisholt 487* 

Boring  Mill     for  Driving  Boxes 351* 

Boring  Mill,  Motor   Driven    24* 

Boring  Mill   Used  for  Turning  Tires 178§ 

Bowser  Oil  Storage   System  on  the   Santa  Fe  74* 

Bottle  Holder,  Ink 99* 

Box  Car,  Iron,   B.  &  O.   R.   R ICl* 

Box  Car,  Standard,  N.   Y.  C.  Lines 92* 

Box  Car,  Steel,  Union  Pacific 129' 


Box  Cars,  Average  Load  in 299t 

Box  Cars,   Steel    138§,  ISOJ,  337t 

Boxes    (see  Driving  Boxes). 
Brakes,  Air  (see  Air  Brake). 

Brakes,  Hand,  Power  of 330t 

Brake  Hangers,   Dies  and  Headers  for  Form- 
ing and    Punching   End   of 345* 

Brake  Hangers,   Driver,    Dies  for   Forging —  125* 

Brake  Head,    Forged    Steel 330* 

Brake  Levers,   Punch  and   Die  for  Forging. .  192* 

Brake,  Maximus 867* 

Brake  Shoe,  Armbrust    289* 

Brake  Shoe  Tests     279,  282* 

Brake  Shoes  in  the  Subway 461 

Brake  Staff     280,  324 

Brakes,    High    Speed 280,  283* 

Brass  Foundry,  L.  &  N.  R.  R.,  South  Louis- 
ville        62* 

Brasses,  Car,  Lining     446* 

Brasses,   Driving  Box,  Casting  in 265* 

Brick  Arch  tc    Reduce    Smoke 387t 

Brick  Arch,  Value  of   442 

Bridgeport  Motor    Driven    Grinder 116* 

Bridgeport  Slitter   and   Disc   Grinder 164* 

Brill  Nuts,  Dies  for  Forging 192* 

Buckton,    Regenerative   Reverse  Planing   Ma- 
chine      361 

Buffalo  Forged   Steel   Brake  Head 330* 

Buffalo,  Rochester    &    Pittsburg    R.    K.,    Cast 

Steel  Frame  for   Decapod   Loco 188* 

Buffalo,  Rochester  &   Pittsburg  R.  R.,  Simple 

Decapod    Locomotive     133*  361 

Building,  The  Tallest 144t 

Buildings,    Wind    Pressure    on 69t 

Bullard  Vertical  Turret  Lathe 408* 

Bulldozer  and  F'orging  Machine  Work,  South 

Louisville    Shops    121* 

Bushings,   Piston    V  alve 176* 

Business  Conditions,  Plan  to  Promote  the  Re- 
sumption of  Normal 470 

Business  Notes, 

40,   80,    120,    156,   200,   252,    292,   332,   372, 

412,  452,  492 

c 

Canada,  Locomotive  Regulations  in 410t 

Canada's  Population    349t 

Canadian   Pacific   Steam   Motor   Car 317 

Canadian  Pacitic  Ry.,  Tender  Step 470* 

Canadian  Pacitic  Ry.,  Tender  Truck 467* 

Cttr. 

Air  Brake   Instruction,  C.  B.  &  Q.    Ry..  143* 

Box,  Average  Load  in 299t 

Box,  Iron,   B.  &  O.   R.   R 161* 

Box,  Std.  40-ton,  N.   Y.  C.   Lines 92* 

Box,  Steel     1385,  ISOJ 

Box,  Steel,  Union  Pacific  Railroad.  .129*,  337t 

Brasses,    Lining    446* 

Coaling   Direct    from 266t 

Coke,   Expanded    Metal    Racks    for 246* 

Coke,  Steel,  Triple  Hopper  Bottom,  Self 

Clearing.  P.  &.  L.   E.  R.   R 307* 

Comparative    Cost   of    Maintaining    Steel 

and    Wooden    2705 

Composite   (see  Composite   Cars). 

Delays    Under    Repairs    and    Inspection, 

How  to  Prevent 327 

Design     1005 

Dynamometer,  N.  E.  Ry.  of  Eng 465 

Dynamometer,  A  Simple    113t 

Dynamometer,  100,000    lb.    Capacity,    P. 

R.    R 293*.  3101 

Efficiency,  F^reight 3;{Uf,  370,  3S7t 

Electric.  Erie  R.  R 476* 

Electric,   for   Hump   Yards 350* 

Ferry  on  Lake  Ontario   4871 

Flat,  Steel,  40    Ton,    English 33t 

Flat,  Steel,  75-Ton,  L.  S.  &  M.  S.  Ry..  219* 
Freight  (see  F'reight  Cars). 

Freight,  Efficiency     330,  370,  387t 

Freight,   Steel    (see   Steel    Freight   Cars). 

Gondola,  Steel,  Development  in  Design  of  165* 

Heating  Passenger,  P.  R.  R 237 

Hopper,  Composite,   D.   &  H.    Co 186* 

Hopper,  Steel,   Development  in  Design  of  164* 
Hopper,  Steel,  "Three  Pot,  '  B.  &  O.  R. 

R.  161* 

Hopper,  Triple  for  Coke 807* 

Increase    in    Ten    Years 130t 

Inspection   Shed,   Erie   R.   K.   Electrifica- 
tion      478* 

Inspector's  Report  Form  for  New 407* 

Manufacture  of  Steel  Passenger 113t 

Motor   (see  Motor  Cars). 


tAR.-(row/.) 

Ordered   in    1906 70t 

Output    in    1906 65 

I'assenger,  Steel   (see  Steel  I'assengcr 
Cars). 

Passenger,  Suburban,    Side    Door 866 

Postal,  Steel,  Harriman    Lines    268* 

Postal,  Steel,  P.  R.   R 136*,  260* 

Rapid  Movement  of  and   How  to  Secure  327 

Repairs  to  Steel  Freight 16* 

Self    Clearing    for    Coal 1961 

Specifications,    Freight ..*.; ;  lOOf 

Steel,  Cost  of   Maintaining 8705 

Steel    Freight,   Maintenance    and    Repair 

of,   B.   &   O.    R.    R 157* 

Steel,  Freight    (see   Steel  Freight   Cars). 

Steel,  Pullman    Sleeping    130 

Steel    Underframe    for    Freight 196* 

Storage  of  Locomotive  Coal  in 229t 

Suburban,  Side    Door    366 

Suburban,  Steel,  P.  R.  R 262* 

Surplus  and  Shortage,  Bulletin  No.  7 423t 

Tank    280,   283, 

Testing    Plant,    Electric 19t 

Wheels,  Cast  Iron 184t,  280,  328* 

Wooden,   Cost  of   Maintaining S70S 

Card  Index,  Its  Advantages   147t 

Card  Index    System    for    Motive    Power    De- 
partment   Literature    434t 

Case  Hardening   87t 

Cast  Iron,  Malleable,  Properties  of 474t 

Cast  Iron  Wheels  184t,  280,  328* 

Cast  Steel    Crank    Axles,    Rods    and    Valve 
Gear,   Nor.   Ry.   of  France 97* 

Cast  Steel  Frame,   Decapod  Locomotive 188* 

Cast  Steel  Frames,  Locomotive    49* 

Cast  Steel  Frames,  Mallet  Comp.,  Erie  R.  R.   340* 

Cast  Steel  Frames,  Pacific     Type     Loco.,     P. 

R.    R 360 

Cast   Steel   Pedestal   Binder 188* 

Casting,   Remarkable  Coupler 197* 

Catalogs, 

39,    79,    120,    106,    200,    251,    291,    332,   372, 

411,  451,  491 

Catenary  Trolley  Construction,  Erie  R.  R. . . .    47^' 

Central  of  Ga.  Ry.,  2-80  Loco 31* 

Central  of  Ga.   Ry.,   4-6-2  Loco 31* 

Central   Ry.  of   Brazil,   Mallet  Comp.   F'reight 
Loco 485* 

C.   R.   R.  at  S.  J.,  Apprentice   School,   Wm. 
Mcintosh      256 

C.    R.    R.   of   N.   J.,    Cast    Steel    Locomotive 

Frame      49* 

Central  Repair  and  Manufacturing  Shop,  by 
C.    J.    Morrison 181 

Chamberlain,  E.,  On  the  Apprentice  Question  256 

Chandler   Planer,  36-in 246* 

Check   Rack   for  Tool  Room 11» 

Chemical  Analysis  of  Air   Brake   Hose 280 

Chemical  Fire   Engines   for   Coal   Mines 330t 

Chicago,  Burlington  &  Quincy  Air  Brake  In- 
struction  Car    143* 

Chicago  "Midget"    Rotary    Drill 77* 

Chicago  &  Northwestern  Railway,  4-C-O  Loco.  247* 

Chicago,  Rock  Island  &   Pacific,   2-8-0   Loco..   147* 

Chicago,  Rock  Island  &  Pacific  Ry.,  Ganz 

Steam    Motor   Car    141* 

Chicago    Tunnel    System 304t 

Chimney,  Largest  in  the  World 488t 

Cincinnati  Heavy   Double  36-in.   Punch 370* 

Cincinnati  Open    Side    Shapcr 33* 

Cinder  Pits,  McKees  Rocks,  P.  &  L.  E.  R.  R.  346* 

Cinder   Pits  in   Roundhouse,  N.   P.   Ry..424*,  4335 

Circuit   Breakers,   New   Haven   Electrification  397* 

Clamp,    Improved    Hose 198* 

Cleaning  of  Passenger  Eiiulpment 281 

Clearance  of  Electrical  Equipment 231 

Clinker  Hook,  Dies  and  Headers  for  Welding 
End  on    344* 

I  lul)  Houses  on  the  So.   I'ac  R.  R 467t 

Clubs,    Railroad 4325 

Clutch,    Stay    Bolt 224* 

Coal  Cars,    Self    Clearing i96t 

( oal    Consumption    as    Affected    by    Condition 
of  Locomotive 461* 

Coal  Handling.   Cos   Cob    Power   Plant 441* 

Coal  for    Locomotives,    Storage    in   Cars 229t 

Coal  Mines,  Chemical   Fire  Engines  for 330t 

Coal,  Standardizing  Grades  of 487t 

Coal   Used   in   Steam   Heating 185t 

Coaling  Direct  from  Cars 866t 

Coaling  With   Locomotive  Cranes 220t 

Cock,  Blow-off  78" 

Ccck,  Cylinder,    Automatic    447* 

Cock   Grinders,    Automatic 115» 


Coke  Cars,   Expanded   Metal  Racks  for U6* 

Coke  Car,  Steel,  Triple  Hopper  Bottom,  Self 

Clearing,   P.   &  L.   E.   R.   K 307» 

Coke,   Instructions   for    Use   on   Locomotives.      90 
Cole  Balanced  Comp.  Locos.,  List  of  Articles     ^ 

Concerning     * 

Cole    Balanced    Comp.    Loco.,    National    Rail- 
way   of    Mexico 70 

Cole  Balanced  Comp.  Loco.,  Piston  Valve  for  176* 
College  Graduate  in   Practical    Work,    The. 8,     218 

College  Graduate  on    Railroads    434J 

College  Man  and  the  Apprentice  System 259 

College  Man  and  the  Apprentice  System, 

Prof.    Hibbard    2»8 

College  Man  and  Apprentice  System,   W.  B. 

Russell    2*» 

College  Men  and  Railways,   Dr.  Goss 257 

College  vs.    Apprentice    Training 383 

Collin  wood    Shops,    Forging  at 192*,  344* 

Colorado,    Southern,   New   Orleans  &   Pacific 

K.   R.   2-8-0   Loco 194* 

Combustion   Chambers  in  Locomotive   Boilers     19t 

Composite  Cars,    Liability   of   Damage   to 160 

Composite  Hopper  Car,  D.  &  H.  Co 188* 

Compound  Loco..  Baldwin   (see  Baldwin  Bal. 

Comp.  Loco  J. 
Compound  Loco.,  Cole  (see  Cole  Bal.  Comp. 

Loco.). 
Compound  Loco.,  DeGlehn,    Paris-Orleans   Ry.  286" 

Compound  Locos.,  M.  DeMoulhi 4«1 

Compound  Loco.,  Mallet  (see  Mallet  Comp. 

Loco.). 
Compound  Loco,   (see  Balanced  Compound). 
Compound  Loco.,  What  is  the  Matter  With  it  178§ 

Compressed  Air  ia  Eorging ••••.: ***■* 

Compressed  Air  (see  Pneumatic).;.    ;.--:" 

Computer,  Time  and  Cost 243* 

Concrete,  Reinforced lOiit.  109t 

Concrete,  Reinforced,   Advantages   of 95t 

Condensers,   Cos  Cob   Power   Station 439 

Connector,    Automatic    280 

Consolidation  Loco.,  Central  of  Ga.  Ry 31* 

Consolidation  Loco.,  C.   R.   L   &   P.    Ry 147* 

Consolidation  Loco.,  C.  S.  N.  O  &  P 194* 

Consolidation  Loco.,  U.   &   H.    Co 22* 

Consolidation  Loco.,    Jamestown    Exhibition..    300* 
Consolidation   Locos.,    Comparative    Table. 23,  225 

Co-operation     99t,  230§,  348t 

Co-operation   (see   also  Team   Work). 

Co-operation   Between  the  Operating  and  Me- 
chanical  Departments    343 

Corner  Drill,  "Little  Giant"   34* 

Corrosion  of   Steel   Freight  Cars 157* 

Corrugated  Side  Sheets  for  Locomotives 247* 

Corrugated  Tubes    for    Locomotive    Service..  274 

Cos  Cob  Power  Station,  N.  Y.,  N.  H.  &  H. 
R.    R 438* 

Cost  Computer 243* 

Cost  Keeping,    Accurate     ..>..;•»; 09' 

Cost  of  Locomotives i9'lf 

Cost  of  Locomotive    Operation    61§,   198t 

Cost  of  Maintaining    Large    Locomotives....   103 

Cost  of  Operating    Motor    Cars 187t 

Cost  of  Repairing   Steel   Freight  Cars . 17 

Cost  of    Steel   Car   Repairs 172 

Costs,    Operating,    Standard    Locomotive    Re- 
duce        189t 

Costs,    Shop,   Standard  Method   of   Determin- 
ing        221* 

Cost  Systems,  Shop 271,  271§,  274* 

Coster,   E-   L.,   4 -Cylinder    Simple   Locomotive  309t 

Coupler  Casting,    Remarkable    197* 

Coupler,  Clearance,    Lateral     281 

Coupler   Knuckles,    Breakage    of..i>..., 326 

Coupler,  Radial .". 288* 

Coupler.  Radial,   P.   R.    R 263* 

Couplers,    Service  Tests  of  M.   C.   B 279,  325 

Coupler    Yoke    Connection,    Improved 288* 

Cranes,  Locomotive,  Coaling  With 220t 

Crane  Hook  for  Lifting  Front  End  of  Loco- 
motive           98* 

Crane,  Locomotive,   Lifting  Beams  for 98* 

Crank  Axles,  Cast  Steel,  Nor.   Ry.  of  France  97* 

Crank  Axle,  4-Cyl.    Simple    Loco 183* 

Crank  Axle,  Gt.   Western   Ry.    (Eng.) 59* 

Crank  Pin  Turning  Machine,   Portable 197* 

Criticism,    Invite    109t 

Cross,  C.  VV.,  Address  at  Apprentice  Instruc- 
tors'   Conference    413 

Cross,  C.  W.,  The  Apprentice  System  on  the 

New    York    Central    Lines 253 

Cross,  C.  W.,  On  the  Apprentice  Question..  259 

Curved  Line,  Length  of 309*,  355*t 

Cutler-Hammer  Lifting  Magnets    478* 

Cutting  Metals,  The  Art  of 67 

Cutting  Speeds,  Higher  with  Intermittent  Cut  146t 


Cylinders,  2-8-0   Loco.:;  ;..ii...i..'..v.'..'w...*  802* 
Cylinders,  4-Cyl.  Simple  Loco.,  Gt.  Western 

Ry.    (Eng.)     68* 

Cylinder  Cock,  Automatic   447* 

Cylinder  Cocks,   Method   of   Moulding,   L.    S. 

&   M.    S.    Ry 366* 

Cylinder    Factor,    Locomotive 390 

Cylinders,  Pacific  Type  Locomotive,  P.  R.  R.  359* 

D 

Dahl    Automatic    Drill    Grinder ..,i..;. 

Daimler  Gasolene  Motor  Car ,  ...;j..,. ... 

Decapod  Loco.,  B.  R.  &  P.  R.   R,..*...l«3*, 

Decapod  Loco.,  Comparative   Table 

Decapod  Pushing   Locos 

Dedication  of   Engineering  Societies  Building 
Deems,  J.  I'.,  Presidential  Address  at  M.  M. 

Assn. 

DeGlehn  Comp.  Loco.,   Paris-Orleans  Ry .... 

D.  &  H.  Co.  2-8-0    Loco 

1).  &  H.  Co.,  4-6-0,  Loco 

D.  &  H.  Co.  Cast   Steel   Loco.    Frames 

D.  &  H.  Co.  Composite    Hopper    Car., ■;.•..«. 

Delaware,  Lackawanna  &  Western,  New  Ter- 
minal   for     

De.Moulin,   M.,  Compound  Locomotives 

Denver,    Northwestern   &    Pacific   Ry.    Rotary 
Snow  Plow    ,. . . . ^. 

DeSaussure,  F.  G.,  Handy  Drill  Post.......'. 

DeSaussurc,  F.  G.,  Tool  Room  Care  and 
Economy 

Designing  Freight   Cars .-  ^-^  ,  ^ 

Detroit   River   Tunnel,    Electrical    Equipment 
in    

DeVoy,  J.   F.,  On  the  Apprentice  Question.. 

Dilworth    Roundhouse,    N.    P.   Ry 424*, 

Dispatching  Board  for  Engine  Repairs,  C.  J. 
Morrison     

Dolph  Automatic   Cylinder   Cock 

Draft,  Auxiliary  Exhaust  to  Equalize 

Draft    Gear    Arrangement,    N.    Y.    C.    Lines 
btd.  Box  Car 

Draft  Gear,  Development  in  Design  for  Steel 

Cars    164*,  165* 

Draft  CJear,   Radial,   Truck  Actuated 

Draft,  Induced,    Cos  Cob   Power   Plant 

Draft  Sills  on  Gondola  Cars,  Development  of 
Draft  Sills  on  Hopper  Cars,  Development  of 

Drafting,   Common   Sense  in .i^ ..;».*..  •  • . 

Drawbar,  Steel  Cars,  P.   R.   R ■...[. 

Drawbar  Pockets,     Tool     for     Bending     and 
Punching -.,...<....,, 

Drawer  for  Work  Benches  .. .  J . .. .  r. V'.; . . . . 

Drawing  Board,  Parallel  Motion  Attachments 

Drill  Grinder,    Dahl    Automatic 

Drill,  Pneumatic,  Chicago,    Midget    >«^.i..,. 

Drill,  Pneumatic,  Close  Quarter ..*.., 

Drill,  Pneumatic,  Corner,   Little  Giant..^|,>v.. 

Drill  Post,   A   Handy .i.i.?V...-«i.V 

Drill,  Radial,  4    ft.,    Mueller. .....i;.ii...;V.4 

Drill,  Radial,  Universal  Bickford  ..i!^.;.!.  ..^v 

Drill  Tester,    Pneumatic    

Drill,  Two  Spindle  Portable  for  Use  in  Erect- 
ing  Shop    

Drill,  Vertical,  High  Duty,  Foote-Burt 

Driving  Boxes,  Boring    Mill    for 

Driving  Boxes,   Casting   Shells  and  Hub  and 
Side   Liners  in    

Driving  Wheels,  Locomotive,  Increase  of 
Weight  on 

Driving   Wheel    Tires,    Turning.  .;-,.* 4, >.>> 

Dry  Kiln /i.i^..,,^: 

Dudgeon  Universal  Hydraulic  Jack. ........ 

Dunham,    W.    E.,    Locomotive    Failures,    Rec- 
ords and  Results  of  Keeping  Them... 273, 

Dynamometer  Car,  A    Simple    »,,.,,>* 

iiyiianionu'tcr  Car,  N.  E.  Ry.  of  Eng. . . .' .  .\i . 
Dynamometer  Car,  100,000    lb.     Capacity,     P. 


82* 
317 
861 
226 
S61t 
193 

253 
286* 

22* 
462* 

49* 
18«» 

153t 

mi 

96* 
349* 

10* 
IOCS 

3051 

259 

433S 

131* 
447* 

486t 

94* 

166* 
86* 
441 
165* 
164* 
62t 
263» 

844* 
117* 

449* 
32* 
77» 

116* 

««• 

849* 
881« 
448* 

364* 

91* 

77* 
351* 

265* 

470 
178S 
369t 
153* 

314 

list 

465 
3103 


Earning  Capacity  of   Freight   Cars,   Practical 
Means    for    Increasing 

Economical  Tonnage   

Economical  Utilization   of   Labor 

Economizers,   Greene,    Cos   Cob   Power   Plant 

Economy   of   High   Salaries 

Efficiency  of  Cars,  Freight... 330t,  370, 

Efficiency  of  Topcka     Shops 221*, 

Efficiency  of  the    Worker    and    His    Rate    of 
Pay    238*.  231§, 

Efficiency  of  Workmen,  Individual, 

61§,   217*,  221*,  2311,  275*, 

Efficiency  of  Workmen,  Santa  Fe 221*, 

Efficiency,  Roundhouse     216*, 

Efficiency,  Shops   221*,  2315,  275*.  384*. 

Efficiency,  Shop,  H.  W.  Jacobs 384*, 


143 

196t 

353 

440 
103t 

387t 
231S 

259t 

384* 
231$ 
231§ 
395S 
395$ 


Electric  Car  for    Hump    Yards 360* 

Electric  Car  Testing    Plant l»t 

Electric  Cars,  Erie  R.  R ...!,...>»♦' 476* 

Electric  Lamp,   Cost  of   Incandescent.......     ICt 

Electric  Lighting    of    Trains 177t 

Electric  Loco.,  2-8-2,    N.    Y.   C.    Lines !• 

Electric  Locomotive,  Experimental  Service, 
N.    Y.   C.    Lines 1* 

Electric  Locomotive,  N.  Y.,  N.  H.  &  H.  R. 
R M»* 

Electric  Locomotives,   P.    R.    R 487* 

Electric  Pumping    Station,    Automatic..'..-^..     86* 

Electric  Switching  Locomotive   489 

Electric  Traction  in    England     .............   l&4t 

Electric  Traction  Not   Profitable    .  ...'.'....'^.  Ifilf 

Electric  vs.    Steam    Locomotive. .  .101$,  394$,  432$ 

Electrical  Distribution,  Cos  Cob  Power  Plant  441* 

Electrical  Equipment,  Clearance    of 281 

Electrical  Equipment,  Detroit    River    Tunnel  305t 

Electrical  Equipment,  Hornell  Shops,  Erie 
R.    R 23* 

Electrical  Night  at  the  New  York  Railroad 
Club     149 

Electricity  vs.  Steam  for  Railroads, 

101$,  394$,  4328 

Electrification,  No  Saving  in  Fuel  by 486t 

Electrification  of  the  N.  Y.,  N.  H.  &  H.  K. 
R.,  Cos  Cob  Power  Station 438* 

Electrification  of  the  N.   Y.,   N.  H.  &  H.  R. 

R.,   Overhead   Construction 89«* 

Electrification  of  the  N.  Y.,  N.  H.  &  H.  K. 
R.,   Reasons  for,   E.   H.   McHenry 868 

Electrification  of  the  Rochester  jjivision,  Erie 
R.  R. •••,.... f^\'%« 4 

Electrification  on  Mountain  Grades. ........'.  487t 

Electrification  of  Steam  Roads 101$,  188,  467t 

Ellis,  Marvin,  The  Bonus  System 287t,  S08t 

Emerson,  Harrington,  Apprentice     Question . .  256 
Emerson,  Harrington,  Betterment     Work     on 
the  Santa  Fe 63t,  102t 

Emerson,  Harrington,  Efficiency  of  the  Work- 
er and  His   Rate  of  Pay 859t 

Emerson,  Harrington,  Methods  of  Exact 
Measurement  Applied  to  Individual  and 
Shop  Efficiency  at  the  Topeka  Shops  of  the 
Santa  Fe    221*.  2318 

Emerson,  Harrington,  Shop  Cost  Systems 
and   Shop   Schedules 876 

Engine,  Motor   (Jar,   F'lexibility   of 284t 

Engine  Repairs  (see  Repairs). 

Engineering    College    (bourses,    A    Suggested 

Improvement    in     8,     818 

Engineering  Societies  Building,  Dedication  of  193 

Engine  I-'ailures    810| 

Engine    Failures,    J.    F.   Whiteford 427 

Engine  Failures,     Records     and     Results     of 

Keeping    Them .873,  814 

England,    Electric    Traction   in lS4t 

English   Locomotive,   Front   End   Netting  for  l»8t 

Equalizers,  Locomotive     180*$ 

Equalizers  on  Passenger  Trucks.  .102J,  180*J,  243$ 

Equipment  Mileage,   P.   R.   R 116t 

Erecting  Shop,  Dispatching    Board    for 181* 

Erecting  Shop  Floors     867t 

Erecting  Shops,  Longitudinal  vs.  Transverse  332t 
Erecting  Shop,  Portable  Machine  Tools....  91* 
Erie  R.  R.,  Electric  Cars 476* 

Erie  R.  R.,  EUectrical  Equipment  of  tlie  Hor- 
nell   Shops     88* 

Erie  R.  R.,  Electrification  of  the  Rochester 
Division 474* 

Erie  R.  R.,  Ganz  Steam  Motor  Car 812* 

Erie  R.  R.,  Mallet   Compound  Locomotive...  338* 

European    Locomotive    Design    187t 

Evening  Classes  for  Mechanics.  ..  .203,  255a,  428 

Evolution  in  Roundhouse  Smoke  Jacks,  P.  & 
L.    E.    R.    R 856* 

Exhaust,  Auxiliary  to  Equalize  Draft 486"i' 

Expanded   Metal   Racks   for  Coke   Cars 846* 

Expert   Knowledge  Not  Executive  Ability . . .     62t 

Explosives,    Laboratory   for   Testing 866t 

Extension  Stakes  for  Gondola  and  Flat  Cars  106* 

European    Locomotive,   The    Future 102$ 

F 

Failures,  Engine  ♦.■..  f  10| 

Failures,    Engine,  J.   F.   Whiteford........;  487 

Failures,  Engine,  Records    and     Results     of 

Keeping    Them  273,  814 

Fairbanks-Morse,  Gasoline  Motor  Car  for  In- 
spection   ......,.-...•••*...  488* 

Fastest   Long   Distance   Run..... '. . . . .     85 

"Favorite"   Reversible   Ratchet   Wrench 250* 

Feed   Water  Heaters 4788 

Feed  Water  Heater,    Trevithick 486* 

Feed  Water  Pumps    for    Locomotives 179j 

Feed  W'ater  System,  Cos  Cob  Power  Plant . .   440 
Ferry,   Car,   on    Lake   Ontario. ...  ;,^. ..«,.. .   487t 


Ferry    Service,    Safe 309t 

File  Testing  Machine,  Automatic 466* 

Files,   Testing    466* 

Finished    Repair   Parts   for    Locomotives 115 

Fire  Box  Corrugated  Side  Sheets 247* 

Firebox    Brick   Aich,    Value   of 448 

Fire   Door  Closer,   Pneumatic 488t 

Fire  Door    Flange,    O'Connor 247* 

Fire  Engines,  Chemical  for  Coal  Mines 330t 

Fire  Engines.    Locomotives    as 407t 

Firing  Locomotives,  Instructions  on,  B.  &  O., 

62,     90 

Flat  Car,  Steel,  40  Ton,  English     33t 

Flat  Car,  Steel,  7J  Ton,  L.   S.  &  M.   S.  Ry.  219* 

Floors,    Erecting    Shop 267t 

Fluctuating    Force    Uneconomical 33t 

Flues   (see  Tubes). 

Foaming   Waters    184t 

Food,    Prices   of  and  Wages 407t 

Foote-Durt  High   Duty  Vertical   Drill 77* 

Foreign   Motor   Cars 317 

Foremen,    Evening    Classes   for 423 

Forging  at   the  Collinwood    Shops 192*,  344* 

Forging  at   the    South    Louisville    Shops 121* 

Forging,  Compressed    Air    in 344 

Foundry,  Brass,  South  Louisville,  L.  &  N.  R. 

R.   62* 

Foundry,  Grey  Iron,  South  Louisville,   L.   & 

N.  R.  R 50* 

Four-Cyl.    Simple   Loco.,    4-4-2,    Gt.    Western 

(Eng.)    57» 

Four-Cyl.    Simple   Loco.,    4-6-0,   L.   &    S.   W. 

Ry 183* 

Fcur-Cyl.  Simple  Locos 309t 

Fowler,  W.  E.,  Presidential  Address,   M.   C. 
B.    Assn 279 

Frame,  Cast  Steel,   Decapod  Locomotive 188* 

Frames,    Cast    Steel    Locomotive 49* 

Frames,  Cast  Steel,  Erie  Mallet  Comp.  Loco.   340* 

Frames,    Cast    Steel,    Pacific   Type    Loco.,    P. 

R.  R 360» 

Frame  Connection,  Mallet  Comp.   Loco.,   Gt. 

Nor.    Ry 214* 

Frames,  Welding  With  Oil,  by  C.  J.  Morri- 
son          87* 

Free   Advertising    116t 

Freight  Car  Design   100§ 

Freight  Car   Efficiency    330,  370,  387t 

Freight  Cars,  Practical  Means  for  Increasing 

the  Earning  Capacity  of 148 

Freight  Car  Specifications    1005 

Freight  Cars,   Steel    (see  Steel  Freight  Cars). 

Freight  Cars,  Steel   Underframc   for 196* 

Freight    Locomotlvea. 

0-6-6-0,  Cen.  Ry.  of  Brazil 485* 

0-8-S-O.  Mallet  Comp.,  Erie  R.  R 338» 

2-6-0,  Vandalia    R.    R 27* 

2-80,  Cen.  of  Ga.   Ry 81* 

2-8-0,  C.   R.   I.  &  P 147* 

2-8-0,  C.    S.   N.   O.  &  P 194* 

8-8-0,  D.    &    H 22* 

2-8-0,  Jamestown    Exhibition    300* 

8-10-0,  B.  R.  &  P..Ry 133*.  361t 

«-10  2,  P.   S.  &  N.   R.   R 88» 

4-6-0.  C.   &   N.   W.   Ry 247* 

4-6-0,  D.  &  H.  Co 462* 

«-fiO.  Frisco    104* 

4-6-2,   R.  F.  &  P.  R,  R. 405* 

4-8-0,  N.  &  W.  Ry 443" 

»-6-6-2,  Mallet  XTomp.,  Gt.  N 213» 

Comparative  Tables   225,  226 

Important   Results  from   P.   R.    R.   Tests 
at   St.    Louis 342 

Frisco  (see  St.  Louis  &  San  Francisco  R.  R.) 

Front  End  Arrangement,  Mallet  Compound 
Loco.,    Gt.    Nor.    Ry 215* 

Front  End  Netting  for  English  Locos 198t 

Fry,  Lawford  H.,  A  Method  of  Plotting  Lo- 
comotive   Characteristics 389*,  3945 

Fuel  Consumption  of  Gasolene  Motor  Cars..    364t 

Future    Leaders,   The 10«t 

G 

Gaines,  F.  F.,  Loco.  Boilers  with  Combustion 
Chambers    19t 

Gantt,  Henry  L.,  Economical  Utilization  of 
Labor 353 

Ganz  Steam  Motor  Car     317,  318 

Ganz  Steam  Motor  Car,  C  R.  L  &  P 141* 

Ganz  Steam  Motor  Car,  Erie    R.    R 312* 

Ganz  Steam  Motor  Car,   Intercolonial    Ry. .  .    445* 

Gardner,  John  E.,  Length  of  a  Curved  Line.35o*t 

Gas   Engines  With  Alcohol   Fuel,   Tests  of..  488 

Gasoline  and  Alcohol  for  Commercial  Use. . . .     77t 


Gasoline  Electric  Motor  Car,  Arad    &    Csan- 
adar    Ry 317 

Gasoline  Electric  Motor  Car,  Gen.  Elec.  Co..   317 

Gasoline  Electric  Motor  Car,  North     Eastern 

Ry 317 

Gasoline  Electric  Motor  Car,  Strang 317 

tiasolinc  Motor  Car  for  Inspection 48S* 

Gasoline  Motor  Cars,    Fuel   Consumption   of.  364t 

Gasoline  Motor  Car,  German    Daimler    317 

Gasoline  Motor  Car,   "Sunny    Brook"    317 

Gasoline  Motor  Car,  Union    Pac.    Ry 316 

Gauge  Glasses,  Is  it  Desirable  to  Eliminate..  273 

Gauges,   Wheel    328* 

Citncral  Electric  Co.,  Electric  Loco.,  New 

York  Central  R.  R 1» 

General   Electric  Co.  Gasoline   Electric  Motor 
Car     317 

Gcrm4n  Daimler  Gasoline  Motor  Car 317 

Germany,    Train    Lighting   in 393t 

Gibbs,   A.   W.,  Electrification  of  Steam  Rail- 
roads       188 

Gillis,  L.  N.,  Length  of  a  Curve!  Line 355t 

tlisholt    Motor    Driven    Boring    and    Turning 
Mill    487* 

Gisholt  Tool  Grinder    29» 

Gondola   Cars,    Steel,   Development  in   Design  165* 

Good    Engineering    62t 

Goss,    Dr.    W.    F.    M.,    On    the    Apprentice 
Question     259 

Goss,  Dr.  W.  F.  M.,  High  Steam  Pressure  in 

Locomotive    Service    13*,     21§ 

Government   Ownership   of    Railways 348t 

Gower,   Martin,   On   the  Apprentice   Question  423 

(irades.   Mountain,  Air   Brakes  on 246t 

Grades,  Mountain,  Electrification  on   487t 

Grammar    117 

Grand  Trunk  Ry.,   Portable  Crank  Pin  Turn- 
ing  Machine    197* 

Grai>liical    Records    21,   101§ 

Great  Britain,  Recent  Steam  Motor  Cars  in, 

36t,  134* 

Great  Northern   Ry.   Mallet   Comp.    Loco 213* 

Gt.  Nor.  Mallet  Comps.  in  Road  Service....  445 
Great  Western  Railway   (Eng.)   4-Cyl.   Simple 

Loco.,   4-4-2    Type    57* 

Great  Western  Ry.   (Eng.)   Steam  Motor  Car  317 
Greene   Economizers,  Cos  Cob  Power  Plant..   440 

Greene,  Tweed    &     Co.,     Favorite    Reversible 
Wrench   250* 

Cirey   Iron    Foundry,    L.    &   N.    R.    R.,    South 

Louisville     50* 

Grinilcrs,    Automatic    Cock 115* 

Griiulcr,  Bridgeport,    Motor    Driven 116* 

Grinder,  Dahl   Automatic    Drill 32* 

Grinder,  Gisholt    Tool     89* 

Grinder,  Slitter  and  Disc,  Bridgeport 154* 

Grinding  Lathe  and  Planer  Tools 89* 

Grinding  Machine,    Pneumatic    37* 

Grinding,  Overheating   High    Speed   Tools   in     65 
"Grip   Nut,"    Description   of 75* 

H 

HaflF,  Frank  E.,  The  Railroad  Y,  M.  C.  A...     54 

Hand    Brakes,    Power   of 330f 

Hangers,  Driver  Brake,  Dies  for  Forging 125* 

Hangers,  Swing,   Dies  for  Forging 125* 

Ilarriman  Lines,  Comparative  Cost  of  Main- 
taining Steel  and   Wooden  Cars 2705 

Ilarriman  Lines,  Steel  Passenger    Car    6* 

Harriman  Lines,  Steel  Postal   Car    268* 

Hartline,   Geo.  A.,  Compressed  Air  in  Forg- 
ing       844 

Hastings,  Clive,  The  Efficiency  of  the  Work- 
er and  His  Kate  of  1'r.y Saif.  238*,  25<Jt 

JUating,  Steam,  Coal  Used  in ISjf 

Ih-ating  a  Paint  Shop,   N.   V.  O.   &  W.   Ry.  .    245* 

Heating  Passenger  Coaches,  P.   R.  R 237 

Hibbard,    Prof.    H.    Wade,   Apprentice   Ques- 
tion      250,  258 

High  Pressure   Boiler,   Flue   Spacing 272,  322* 

High   Salaries,     Economy    of lU3t 

High  School,    Technical   Training   in   Altoona  153t 

High  Speed  Brakes    280,  283* 

High  Speed  Locomotives,    Balancing    60§ 

High   Speed  Steel    and    Finishing    Cuts 33t 

High  Speed  Steels   for   Woodworking 64 

High   Speed  Tool   Steels,   Service  Test  of, 

348,  352S 

High  Speed  Tools,    Overheating   in    Grinding  65 

Higher   Cutting   Speeds  with  an   Intermittent 
Cut     146t 

Hobokcn,    New   Terminal   at 153t 

Hoist,  Traveling,  for  Roundhouse,  N.  P.  Ry.  426* 

Holding  on  Bar 851* 

Hook,   Clinker,   Dies  and  Headers  for  Weld- 
ing   End    on 344* 


Hook,     Double,     for    Use    with     Locomotive 
Crane    M* 

Hopper  Car,  Composite,  D.  &   H.   Co 186* 

Hopper  Car,  Steel,  "Three    Pot,"    B.    &    O. 

R.    R 161* 

Hopper  Car,  Steel,  Triple,  Hopper  Self  Clear- 
ing   for    Coke 307* 

Hopper   Cars,    Steel,    Development    in    Design  164* 

Hornell    Shops,    Electrical    Equipment,    Erie 

R.    R 23* 

Horse  Power  Formula,   Automobile 870t 

Hose,  Air    Brake,    Specifications 280,  283 

Hose,  Chemical  Analysis  of  Air  Brake 280 

Hose  Clamp,  Improved 198* 

Hub  Liners,  Casting  on  Driving  Box 265* 

Hub    Liners   for    Driving   and    Engine   Truck 
Wheels    274 

Hudson  Company's  Steel  Passenger  Cars....   401* 

Hump  Yards,   Electric  Car  for 860* 

Hydraulic  Jack,  Dudgeon  Universal 153* 

I 

I-Bolt,    Sling    Stay,    Dies    and    Header    for 
Forging     344* 

Illinois  Central   R.    R.,   Side   Door  Suburban 

Passenger    Cars    •••«*:^  996 

Immigrants,    Number    '. ... .  856t 

Incandescent  Electric  Lamps,  Cost  of lef 

Independent  Pneumatic  Tool  Company,  Close 

Quarter   Air    Drill 116* 

Index,  Our  Annual 4725 

Index  System,  Card,  for  Motive  Power  I>ept. 

Literature     ». ..iw.,  434| 

Indicator,    Valve    Ellipse ..^...804* 

Individual  Effort  Method, 

21,  223*,  238*,  287t,  308J 
Individual  Motor  Drive  for  Machine  Tools..     69 
Induced  Draft  System,  Cos  Cob  Power  Plant  441 

Injectors,  Relative  Merit  of  Outside  and  In- 
side   Delivery    Pipes. .. .«,«,.... 274 

Ink    Bottle    Holder '...'. 99« 

Inspector's  Report  Form  for  New  Cars 407* 

Intercolonial  Ry.,  Motor    Cars    for 137t 

Intercolonial  Ry.,  Ganz  Steam  Motor  Car...  445* 

Intercolonial  Ry.,  Steam    Motor    Car 391* 

Intermittent  Cut,  Higher  Cutting  Speed  With 
an     146t 

Iron  Box  Car,  B.  &  O.  R.  R 161* 

Iron  Production,  A  Record   487 

J 

Jack,    Dudgeon    Universal    Hydraulic 163* 

Jackson   Belt  Lacing  Machine 154* 

Jacobs,  H.  W.,  Personal     81 

Jacobs,  H.  W.,  Relation     Between     the     Me- 
chanical and  Store  Department 435 

Jacobs,  H.  W.,  Shop    Efficiency    384*.  3955 

Jacobs,  H.  W.,  Surcharge  Problem    845 

Jeffrey  Electric  Switching  Locomotive 489* 

K 

Kendrick,   J.    W.,    Railroading   from    a    Busi- 
ness  Point   of   View 46 

Key    Seating   Machine,   Portable   Automatic.   287* 
Kiln,    Dry    369t 

Knipe    Drawing    Board    Parallel    Motion   At- 
tachments       449* 

Know  the  Reason  WTiy 36t 

Komarek  Steam  Motor  Car 818 

L 

Labor    Charges,    Distribution    in   a   Railroad 
Repair    Shop    3525 

Labor  Conditions  on  the  Panama  Canal 32 

Labor,  Economical    Utilization    of 353 

Laboratory   for   Testing  Explosives 866t 

Lake,   Chas.   S.,   Four-Cyl.   Simple  Ten-Wheel 
Loco.,   London  &   Southwestern  Ry 183* 

Lake,  Chas.   S.,  Recent  Steam  Motor  Cars  in 
Gt.  Britain  134* 

I.nke    Shore    &    >lichi|^an    Southern 
Rtiilway 

Car  Brasses,     Lining    440* 

Car     for    Hump    Yards 360* 

Cylinder  Cocks,  Method  of  Moulding. . .  366* 

Driving   Boxes,   Casting   Shells  and   Hub 
and    Side    Liners    in 865* 

Flat  Car,   To-Ton  Steel 219* 

Forging  at  the  Collinwood  Shops.. 192*,  344* 

Pacific  Type  Pass.   Loco 365* 

Portable  Tools  for  Use  in  Erecting  Shop     91* 

Service  Tests  of  High  Speed  Steels. 348,  3525 

Straightening  Steel  Car  Sills,  Device  for  431* 

Lancashire    &    Yorkshire    Ry.,    Steam    Motor 
Car    134*.  318 

Lap  Joints,  Failure  of 150*| 


Large  Locomotives,  Cost  of  Maintaining 103 

Lateral    Coupler    Clearance 281 

Lathe,  Crank  Pin,  Motor  Driven 24* 

Lathe,  Motor   Driven    35* 

Lathe,   Niles,   Motor    Driven 24^ 

Lathe,  Portable  for  Use  in  Erecting  Shop..     91* 

Lathe  Tools,  Grinding 29* 

Lathe,  36-inch  Motor  Driven,   Springfield 483* 

Lathe,  Turret,  Bullard,    Vertical    408* 

Lathe,  Turret,  Equipped   for  Bar   Work 112" 

Lathe,  Turret,  Pratt    &    Whitney 284* 

Leaders,   The  Future    lO^t 

Levant,  American   Trade   With 112t 

Levers,  Brake,  Punch  and  Die  for  Forging. .   193* 

Life  of   Steel  Cars • 167^ 

Lifting  Magnets   *'^^* 

Light,  Cost  of  Incandescent  Electric  Lamp...      16t 

Lighting,  Shop ; .  .'i  V^,.*i>>  ^^  —  •  •   107t 

Lighting  of   Planing   Mill.  ......•...•••.••  •  330t 

Lighting  of  Trains,   Electric 177t 

Lighting  Trains,  Power  Consumed 4"4t 

Lighting  Trains  in  Germany .... r  •  •  •  •  •  •  •  393t 

Lincoln   Variable   Speed   Motor..!,..--. .V^'i..     34* 

Little  Giant  Corner  Drill 34* 

Loading  Long  Material,   Rules  for 280 

Lock  Nut,  "Grip   Nut"    75* 

Lockwood,    B.    D.,    Equalizers   on   Passenger 
Trucks     •  <'rr^''■^ 180*» 

Liocomotlve. 

0-6-0,  Comparative  Table 226   ~" 

0-0-6-0,   Cen.    Ky.   of   Brazil 485* 

0-8-8-0.    Erie   R.    R 338* 

2-6-0,  Swiss   Government   R.    R 241* 

2-6-0,  Vandalia   R.   R i •  ••  ..,.*...:.•■  «7* 

2-6-2,  Comparative  Table   ..............  22T 

2-6-6-2,  Gt.    Nor.    Ry •  218* 

2-8-0,  Central  of  Ga.  Ry..,.<.i.i»ii^«.».,  ,81* 

2-8-0,  c  R.  1.  &  p .;;......:'..;' 147* 

2-8-0,  C.   S.   N.  O.  &  p.   Ry 194' 

2-8-0,  Comparative   Table    23,  225 

2-S-O,  D.  &  H.  Co 22' 

2-8-0,  Jamestown    Exhibition     .;>>,,-;...    300* 

2-8-2,  Comparative   Table   226 

2-8-2,  Electric,   N.   Y.   C.   Lines 1* 

2-10  0,  B.  R.  &  P.  R.  R 133*,  361t 

2-10-0,  Comparative   Table   226 

2-10-2,  Comparative   Table   ......,..=■«»•••   226 

2  10-2.  P.  S.  &  N.  R.  R.......ii. 88* 

4-4-0,  Comparative    Table   .>.^.,.: 228 

4-4-2,  Comparative   Table   228 

4-4-2,  Gt.  Western  Ry.    (Eng.) 67* 

4-4-2,  N.  Y.  N.  H.  &  H.  R.  R..... 471* 

4-6-0,  C.   &   N.   W.   Ry 247* 

4-6-0,  Comparative  Table    220,  228 

4-6-0,  D.  &  H.  Co 402* 

4-6-0,  Frisco     104* 

4-6-0,  L.  &  S.  W.  Ry 183* 

4-6-0,  Paris-Orleans    Ry.    4-Cyl.    DeGlehn 

Comp 286* 

4-6-0,  So.  Pac.  Co i . ~^..  . ..3480* 

4-6-2,  Central  of  Ga.  Ry iVi',,. .  i . .  .1    31* 

4-6-2,  Comparative  Table >,,>*..;. 7^  227 

4-6  2.  L.    S.    &   M.    S.    Ry 365* 

4-6-2,  National  Ry.   of   Mexico 70* 

4-6-2,  N.  Y.,  N.  H.  &  H.  K.  R 4-^9* 

4-6-2,  P.  R.  R. 207,  358* 

4-6-2,  R.   F.  &  P.  R.   R 405* 

4-8-0,  N.  &  W.  Ry 443* 

Appreciated    220t 

Balanced   Comp.,    Baldwin,   List   of    .'Arti- 
cles       74 

Balanced  Comp.,  Cole,  List  of  Articles..     74 
Balanced  Comp.,  Important  Results  From 

P.  R.  R.  Tests  at  St.  Louis 342 

Balanced  Comp.,  National  Ry.  of  Mexico     70* 

Balanced  Comp.,  Paris-Orleans    Ky 286* 

Balanced,  Simple    309J 

Balanced  Simple,  Gt.  Western   (Eng.)...      57* 

Balanced  Simple,  L.  &  S.  W.  Ry 183* 

Balancing  High  Speed    .>>...••..     60S 

Baldwin,  Built  by,  in  1906 77 

Boilers  (see  Boilers). 

Boiler,  Water  Tube   105,  229t 

Care  of  in  New  York  State 409t 

Characteristics,    A    Method    of    Plotting, 
by    Lawford    H.    Fry 389*,  394§ 

Coal  Consumption  as  Affected  by  .\ge. . .  461* 

Comp.,  DeMoulin,  M 481 

Comp.,  Mallet  (see  Mallet  Compound). 

Comp.,  What  is  the  Matter  With  It? 178§ 

Conditions,   Should   Suit  the 259t 

Cost  of     l!)lt 


LOCOMOTlVE,-(C<7«/.) 

Cost  of    Maintaining    Large.i.,i..^:....   103 

Cranes,    (joaling    with ....;....v^.   220T 

Crane,    Double    Hook    for    Lifting    Front 

End      •• '*^ 

Crane  Lifting  Beam,  P.  &  L.  E.  R.  R.- .      98* 
Design  and  Construction,   Refinements  in  287t 

Design,    European 187t 

Drivers,  Increase  ot  Wciglus  on. 470 

Electric,   New  Haven ., . .  •..,^. . .  .  399 

Electric,  N.  Y.  C ,».  ..■;.•>.♦>,       1 

Electric,  P.    R.    R ...v,-,*:*..*!...*—  487* 

Electric,   Switching  . .  .  .;.  •>. .  .  .  i  i .  •-  • .  •'• .    489 

Electric  vs.   Steam   ..*..;......  1018,    394S,  432§ 

English,  Front  End  Netting  for..........   198t 

Europe,   The   Future   in ,;.......   102* 

Failures   (see  Failures,   Engine). 

Finished    Repair    Parts   tor.............   115 

Fire    Engines,    as ..,.,,..»'..;..   407T 

Four-Cyl.  Simple • 309t 

Four-Cyl.    Simple,    Great    Western    Rail- 

way    (Eng.)     *' 

Four-Cyl.  bmiple,  L.  &  S.  Vi/.M.y.; 183* 

High    Speed,    Balancuig.  ...  i. *..... <i...     6wS 

Increase   in    'ien    Years 130t 

Injectors   (see  Injectors). 

Lubrication   271,  2(8 

Mallet  Compound,  Comparative  Table 

220,  ^39 

Mallet  Compound,  Ccn.  Ry.  or  Brazil 485* 

Mallet  Compound,  Eric  R.  R 338' 

Mallet  Compound,  Gt.  Nor 213* 

Mallet  Compound,   Number   in    U.    S 393t 

Mallet  Compound  in  Road  Service  ......   445 

Movements,   A   Blank  Form  to  Give  the 

History    of    at    Icrmmais 2/3,  ^$18 

Net    Earnings   of    .,,•.;».. 432§ 

Operation,   Cost  of    .......,.:•>;•  ^■i*  ...618,   19bT 

Ordered   in   1906    .  .•i.i»»V:i-...»i«*-*«i«.».  •      70t 

Output    in    1906    ...•.-.....:.:.....      65 

Passenger.    Development   of   on    L.    S.    & 

M.   :5.  Ky 365* 

Regulations   in   Canada.  ...'i  .•••  • 410| 

Repairs,    Suggestions   for   Decreasing   the 

Cost    of    > 343 

Speed,    Estimating    .  ^ ;,  .,  .  .i- -.rrV*";  *•  •   l^'t 
Standard,   Operating  Cost  Reduced  by..   189T 

Standardization  of 117t.  4^5 

Steam  (Jonsumption  Curves 389* 

Superheater    (see   Superheaters). 
Tests  at   St.  Louis,   Compilation  of  Im- 
portant   Results     342 

Tests  at  the  St.  Louis  Exposition,  Notes 

on     ..-•••  302* 

Testing  Plant,  P.     R.     R ,..iv..i..   191* 

Testing  Plant,  Program  of  Tests,   P.   R. 

R ••• ^6 

Tractive  Force  Curves , . . i^, « , . .  390* 

Wheel    Pressures,    Altering 66* 

London  &  Southwestern   Ry.   4-Cylinder   Sim-  ^ 

pie    10-VVheel    Loco 183 

Long  Distance    Run,    Fastest 35 

Long  Island  R.  R.,  Passenger  Traffic  on, 

345t.   423t 

Long  Island  Steel    Passenger    Car.i.ii"-**??'    *1* 

Long  Material,    Rules    for   Loading...  .1 880 

l-ung  Non-Stop  Run 48CT 

Longitudinal    vs.    Transverse    Erecting    Shops  332t 
Louisville  &  Nashville  Foundries,  South 

Louisville ••v»r:  60 

Louisville     &     Nashville     Pattern     Shop     and 
.Storage   Building    52* 

Louisville  &   Nashville   Railroad   Smith   Shop, 

South   Louisville    121* 

Lovell,  A.,  Shop  Cost  Systems  and  Effects  of 
Shop   Schedules    Upon   Output  and   Cost  of 

Locomotive   Repairs    271S  271,  274* 

Lubrication,  Locomotive 271,  278 

Lubrication,  Piston  Valve   . . . .  «Vii.*i 177 

Lubrication  With  Superheat 278,  322 

Lubricators,    Sight   Feed   vs.    Pumps.. i 278 

Lusitania     ;.»  .  ;,.'.i«*«*  •  •  • .... .  •  447t 

Lusitania,   Steam  Trials  of>f  i:>.'^«v.«.. .  • .  • .  357t 

M    ■    ■•"-■■ 

McHenry,    E.    H.,  Reasons  for  Heavy   Elec- 
tric Traction   on   the   N.   Y.,   N.   H.  &  H. 

Ry 368 

Mcintosh,  Wm.,  On  the  Apprentice  Question  256 
MacBain,  D.  R.,  On  the  Apprentice  Question  256 
MacEnulty,    T.    F.,    Repairs   to    Steel   Freight 

Cars     16* 

MacEnulty,  J.  F.,  Steel  Passenger  Car.* 55 

Machine  Tool  Builders'  Assn.,  National;....  449 

Machine  Tool  Design,    Changes   in    ......  i . ;     69t 

Machine  Tools,  Demand  for   59t 


Machine  Tools,  Motor  Driven.. 69.  269t.  364t,  -1948 
Machine  Tools,  Motor  Driven  (sec  also  Motor 

Driven  Machine  'I'ools). 
Machine  Tools,  Portable,  for  Use  fai  Erecting 

Shop VI 

Magnets,    Lifting    i,,»'iv»».>.'^ii-. ■;■•»•-.  478 

Mallcible  Cast  Iron,  Properties  of. 474t 

MalUt  Comp.   Loco.,  Cen.   Ry.  of  Brazil 485* 

Mallet  Comp.  Loco.,  Erie    R.    R 338* 

Mallet  Comp.   Loco.,  Gt.    Nor.    Ry 213* 

Mallet  Comp.  Loco.,  Gt.    Nor.    in   Road    Ser- 
vice       445 

Mallet  Comp.   Locos.,  Comparative   Table. 226,  339 

Mallet  Comp.  Locos..  Number  in  U.   S S93t 

Man,    Not  the   System 140t 

Management,  Shop,  Results  of  Proper 198t 

Main    Rod,    Bifurcated 72* 

Manufacturing  Methods   in   Railroad   Work..   107t 

Manufacturing  in   the   United    States 59t 

M.   C.   B.   Assn..  Officers     281 

M.  C.  B.  Assn..  Revision    of    Staindards    and 

Recommended    Practice    879 

M.  C.   B.  Assn.,  Running    Report    879 

M.  C.   B.  Assn..  Subjects     888 

M.  C.  B.  Assn.,  Topical  Discussions 881 

M.  C.  B.  Letter    Ballot    48Tt 

M.  M.  Assn.,  Officers t7S 

M.  M.  Assn.,  Running    Report    .i....\ 871 

M.  M.  Assn.,  Subjects   for   273.  278 

M.  M.  Assn.,  Topical  Discussions 273 

M.  M.  and  M.  C.  B.  Assns.,  Reading  Reports 
at    178J 

M.   M.   and   M.   C.    B.   Assns.,    Subjects.   Sug- 
gestions   Concerning    1795 

M.  M.  and  M.  C.  B.  Conventions,  Comments 
on    270| 

M.  M.  and  M.  C.  B.  Convention  Exhibits, 

109,  292 
M.  M.  and  M.  C.  B.  Convention,  Suggestions 
Concerning     178J 

Maximus    Brake     867* 

Mechanical  and  Operating    Departments,    Clo- 

operation    Between    S43 

Mechanical  and   Store   Departments.   Relation 

Between    4S5 

Mechanical  Department  Official.  The  Success- 
ful         3538,  394$ 

Mechanical  Department  Problem,    The    2318 

Mechanical  Department  Records     100{ 

Mechanical   Stokers   77t,  271,  316 

Mechanics,    Evening   Classes   for... 203,  255a,  423 

-Mechanics  (see  also  Workmen). 

Mellin   Cross-Comp.   Loco.,  P^iston  Valve   for  177* 

Men.    Study i^.,. . s-.,,-. 357t 

Metal  Sawing  Machine 249* 

Metals,   The  Art  of  Cutting 67 

Mikado   Type  Locos.,   Comparative   Table ....    226 
Milling  Machine,  High  Duty,  Slab,   Newton.   110* 

Milling  Machine,  Horizontal.  Newton 484* 

Milling  Machine,   Plain,    Horizontal     889* 

Milling   Machine,    Vertical,    Motor   Driven. . .      26* 
Milling  Machine  vs.  Planer  ......',....,. 87t 

Milling    Machines,    New    Index    and    Spiral 
Head   for    368* 

Mogul  Freight  Loco.,  Vandalia  R.  R 27* 

Mogul  Passenger  Loco..  Swiss  Gov.  R.  R...   241* 

Monkey    Wrench,    Bald    290 

Moody,   W.   O.,   Speed  in   Miles  per   Hour...l51*t 

Morrison,    C.   J.,    Central    Repair   and    Manu- 
facturing   Shop     181 

Morrison,   C.   J.,    Dispatching   Board   for   En- 
gine  Repairb    131' 

Morrison,   C.   J.,   Railroad  Shop  Organization     47 

Morrison,  C.  J.,  Welding  Frames  With  Oil.     87* 

Motive  Power  Dept.  (see  Mechanical  Dept.). 

Motor,    Alternating   Current    8501 

Motor   Cara. 

Abroad   1405,  817 

Branch  Lines,  For  i... . i... 197t 

Cost  of  Oiieration  ..;.'^.'.i.'., .v.,^. ...... .  lS7t 

Design  of   .^."...I. ..-..;;.. ......  177t 

Engine.  Flexibility  of 884t 

Foreign    317 

Gasoline  Electric,  Arad  and  Csanadar  Ry.  317 

Gasoline  Electric,  General  Electric  Co...  317 

Gasoline   Electric,   North   Eastern  Ry. 817 

Gasoline  Electric,  Strang  317 

Gasoline,   Fuel   (Consumption  of S64t 

Gasoline,   German   Daimler 817 

Gasoline,  for  Inspection   488* 

Gasoline,  "Sunny  Brook" 317 

Gasoline,  U.  P.  R.  R 316 

Great  Britain,  Recent  Steam  in 85t,  134* 

Intercolonial   Railw-ay    137t 

Light  Passenger  Service,  For 273,  816 


MOTOR    CARS— (Co///.) 

i'rivate  Lines,  For   197*t 

Steam     n,*\;i...   138§  ■ 

Steam,  Can.  Pac.  R.  R 317 

Steam,  Gaiiz 317,  318 

Steam,  Ganz.  C.  R.  I.  &  P.  Ky Ul* 

Steam,  Gaiiz,   Eric  R.   R 312" 

Steam,   Ganz,   Intercolonial   Ry 445* 

Steam,  Gt.  Western  Ry.  of  Eng 317 

Steam,  Intercolonial  Ry 391* 

Steam,  in  England   35t 

Steam,   Komarek 318 

Steam,  Lancashire  &  Yorkshire  Ry..l34*,  318 

Steam,  Purrey  System 318 

Steam,  SerpoUet  System 318 

Steam,  Taff  Vale  Ry 134*.  318 

Motor  Driven   Maehlne  TuoIm. 

IJoring  and  Turning  Mill,  Gisholt 487* 

Boring  Mill    24' 

C  rank  Pin  Lathe 24* 

Drill,  Two   Spindle  Portable ai* 

Grinder,  Bridgeport   H*** 

Lathe,  Crank  Pin  24* 

Lathe,  Niles 21* 

Lathe,  18-Inch,   Portable 91* 

Lathe,  22  inch   35 

Lathe,  ;Jti-inch,  Springfield 433* 

.Milling   .Machine,    Horizontal,   Newton...    Ill* 

Milling  Machine,  Vertical 2C* 

Niles- Bement-Pond,  Percentage  so  Equip- 
ped    ^J*^*' 

Planer,  American   '^^' 

Planer,  Chandler 244 

I'laner,    84-inch,    .Niles-Hement  Pond 152* 

Punch,  36-inch,  Double,  Cinchuiati 370* 

Shaper,   Crank,  25-inch,   Steptoe 24!)* 

Shear,   Lenox,  Bevel 25* 

Taylor,  P.  VV.,  Comments  on «!) 

Variable  Speed ...,. 2«at,  3945 

Wheel  Lathe »'■.••• ^^'^' 

Motor  Driven  Pumping  Station,  Automatic...      36* 
Motors.    Gearless,    Electric    Loco.,    N.    Y.    C. 

Lines    

Motor    Truck    for    Hudson    Companies    Steel 

Passenger   Car    *•'* 

Motor,  Variable  Speed,  Lincoln 34* 

Moulder,  Outside,  New  American   114* 

Mt.   Clare  Steel  Car  Repair   Yards 162* 

Mountain  Grades,  Air  Brakes  on 246t 

Mountain  Grades,   Electrification  on    487t 

Mueller  4  ft.  Radial  Drill 331* 

Muhlfeld,  J.  E..  Practical  Means  for  Increas- 
ing  the  Earnmg  Capacity  ot  freight  Cars.   148 

Muhlfeld,  J.   E..  Tonnage   Rating 185 

Muhlfeld,  J.  E.,  What  Can  the  Master  Car 
Builders  do  to  Secure  More  Rapid  Move- 
ment of  Freight  Cars  and  Prevent  Delays 
Under  Repairs  and  Inspection? 327 

N 

National  Machine  Tool  Builders'  Assn 449 

National  Ry.  cf  Mexico,  Pacific  Type  Loco..     70* 

Netting,  Front  End,  English  Locos 198t 

Newton   Heavy   Slab  Milling  Machine 110* 

Xewton  Horizontal  Milling  Machine 484* 

N.   Y.  C.  Lines  Appi entice   System   (see  Ap- 

prentice    System,    A     Rational,    N.     Y.     C. 

Lines). 
.N.     Y.    C    Lines    Electric    Passenger    2-8-2 

Loco ^ 

N.  y.  C.  Lines,  Standard  40-Ton  Box  Car...     92' 

N.  Y.   C.   Steel  Passenger  Car 81* 

New  York  City,  Traffic  in 366t 

New  York  City,  Street  Car  Accidents  in 449t 

N.  Y.  N.  H.  &  H.  R.  R.,  .\tlantic  Type  Loco.   471* 

N.  Y.,  N.  H.  &  H.  R.  R.  Electric  Locos 399* 

N.  Y.,  N.  H.  &  H.  R.  R.,  Heavy  Electric 

Traction,  Overhead  Construction 396 

N.  Y.,  N.  H.  &  H.  R.  R.,  Heavy  Electric 

Traction,  Reasons  for,  E.  H.  McHenry 362 

N.  Y..  N.  H.  &  H.  R.  R.,  Pacific  Type  Loco.   429* 
N.  Y.,  N.  H.  &  H.  R.  R.  Power  Station,  Cos 

Cob    438* 

N.  Y.,  O.  &  W.  Ry.,  Heating  a  Paint  Shop..  245* 
New  York  Railroad  Club,  Electric  .Night  at..    149 

New  Y'ork  Railroad  Club  Officers 489t 

New  York  State,  Care  of  Locomotives  in 409t 

Niagara  Falls,  The   Recession  of 144t 

NJies-Bement-Pond    Planer,    With    Pneumatic 

Clutches    152* 

Norfolk  &  Western,  4-8-0,   Freight  Loco 443* 

North    Eastern    Ry.,   Gasoline    Electric    Motor 

Car    317 

North  Eastern  Ry.  of  Eng.,  Dynamometer  Car  465 


Northern  Pacific  Ry.,  An  Important  Develop- 
ment in  Roundhouse  Design  and  Operation, 

434*.  433§ 

Northern  Ry.  of  France,  Cast  Steel  Rods, 
Axles  and  Valve  Gear 9T 

Nuts,  Brill,  Dies  for  Forging 192* 

o 

Ocean  Liners,   Development  of 366t 

O'Connor  Fire  Door  Flange   247* 

Office  Building,  Tallest 144t 

Officials  Burdened  with  Minor  Matters 16t 

Otticial,  The  Successful  Motive  Power  De- 
partment   353§,  394§ 

Oil,  To  Carry  Through  Rifled  Pipe 337t 

Oil  Storage  on  the  Santa  Fe 74* 

•Old  Man."  A  Handy   849* 

Operating  and  Mechanical   Departments,  Co- 
operation  Between    343 

Operating  Costs,  Standard  Locos.   Reduce. . . .    189t 

Operation,  Locomotive,  Cost  of 61§,  198t 

Organization    407 

Organization  of  Railroad  Shop,  C.  J.  Morri- 
son          47 

Output,  Standard  Unit  of  Shop 274 

Overhead  Construction,  New  Haven  Electrifi- 
cation    396* 

Overheating  High  Speed  Tools  in  Grinding. .     65 

Overtime  in   Shops,  Abolishing    21 

Ownership  of   Railways,  Government    348t 

P 

Pacific  Type  Loco.,  Central  of  Ga.  Ry 31* 

Pacific  Type  Loco.,  L.  S.  &  M.  S.  Ry 365* 

Pacific  Type  Loco.,  N.  Y.,  N.  H.  &  H.  R.  R.  429* 

Pacific  Type  Loco.,  Largest,  P.   R.    R...267*,  358* 

Pacific  Type  Loco.,  R    F.  &  P.  R.  R 405* 

Pacific  Type  Locos.,  Comparative  Table... 73,  227 

Pacific  Type  Locos.,  National  Ry.  of  Mexico.      70* 

Packing,  Piston   Valve 174* 

Packing  Rings,  Chuck  for  Valve  and  Piston..  484* 

Paint  Shop,  Heating  a,  N.  Y.  O.  &  W,  Ry...  245* 

Paint  for  Steel  Cars  173 

Painters'  Association,  Program  of  Convention  311 

Painting  Steel  Freight  Cars,   Cost  of 19 

Panama  Canal,  Club  House  for  Employees...  ISlf 

Panama  Canal,   Labor  Conditions  on 32 

Panama  Canal,  Progress  on   343t 

Papers  for  Railroad  Clubs 473!) 

Parallel  Motion  Attachments  for  Drawing 
Board    449* 

Paris-Orleans  Ry.,  4-Cyl.'  DeGlehn  Comp.  10- 
Wheel  Loco 286* 

Parish;  Le  Grand,  On  the  Apprentice  Ques- 
tion    257 

Parsons  Steam  Turbines,  Cos  Cob  Power  Sta- 
tion, N.  Y.,  N.  H.  &  H.  R.  R 439* 

Passenger  Car  Heating,  P.  R.  R 237 

Passenger  Car  Ventilation 237,  281 

Passenger  Equipment,  Cleaning  of   281 

Passenger  Cars,  Steel  (see  Steel  Passenger 
Cars). 

Passenger  Cais,  Suburban,  Side  Door 366 

Pasaenver   Locomotives. 

2-6-0,  Swiss  Government  R.   R 241' 

2-8-2,  Electric,  N.  Y.  C.  Lines 1* 

4-4-2,  Gt.  Western  Ry.   (Eng.) 67* 

4  4-2,  N.  Y.  N.  H.  &  11.  K.  R 471* 

4-6  0.  C.  &  N.  W.  Ry 247* 

4  6-0,  D.  &  H.  Co 462* 

4-6-0,  Frisco 104* 

4-6-0,  L.  &  S.  W.  Ry.,  Bal.  Comp 183* 

4-6-0,  4-Cyl.  DeGlehn  Comp..   Paris-Or- 
leans Ry 286* 

4-6-0,  So.  Pac.  Co 480* 

4-6-2,  Cen.  of  Ga.  Ry 81* 

4-6-2,  L.  S.  &  M.  S.  Ry 366* 

4-6-2,  National  Ry.  of  Mexico 70* 

4-6-2,  N.  Y.,  N.  H.  &  H.  R.  R 429* 

4-6-2,  P.  R.  R 267*,  358* 

4-6-2,  R.   F.  &  P.  R.  R 406* 

Comparative  Tables    227,  228 

Development  on  L.  S.  &  M.  S.  Ry 365* 

Electric,  New  Haven 399* 

Electric,  N.  Y.  C 1* 

Electric,  P.   R.   R 437* 

Passenger  Trucks,  Equalizers  on.  .102t,  180*J,  243t 

Pattern  Making,  A  Good  Idea  in 366* 

Pattern  Shop  and  Storage  Building,  South 

Louisville    52* 

Pattern  Storage  Rack,  L.  &  N.  R.  R.,  South 
Louisville    63* 

Pawling  &  Hamischfeger  Two-Motor  Hoist 
With  Open  Cage 426* 

Pawls,  Ratchet,  Device  for  Bending  and 
Punching    345* 


Fey,  Rate  of  and  Efficiency  of  the  Worker, 

231§,  238*.  259t 

Pedestal   Binder,   Cast   Steel    188* 

Pedestal  Binder,  New  Design  of 361*,  446t 

Pension  Fund  Increased,  P.  R.  R 146t 

Pensions,  Railroads  Which  Pay 140t 

Pennsylvania   Railroad. 

Automobile  Baggage  Trucks   140t 

Dynamometer  Car,  100,000  lb.  Cap.. 293*,  310§ 

Electric  Locomotives 437* 

Equipment,   Mileage 116t 

Locomotive  Tests  at  St.   Louis,   Compila- 
tion of  Important  Results    342 

Locomotive  Tests  at  the  St.  Louis  Expo- 
sition,  Notes  on    802* 

Locomotive  Testing  Plant   191* 

Locomotive  Testing  Plant,  Program  of 
Tests    76 

Pacific  '1  ype  Loco 267*,  358* 

Pension   Fund  Increased  .<..»,*. 146t 

Postal  Car,  Steel   '.'. .'.'.'. 136*.  260* 

Rails,  Testing  Side  Thrusts  on 489t 

Rolling  Stock  on 141t 

Steel  Passenger  Cars 231  J,  232*,  260* 

Steel  Ties  on 127t 

Stockholders 486t 

Suburban  Car   262* 

Telegraphy,  School   for 393 

Pere  Marquette  Ry.,  Pneumatic  Tool  Holder 

for   Wheel   Lathe    <.»,>.!,   IM* 

Personals, 

37,   78,   117,   155,   199,   250,   290,  313,   371, 

410,  449,  489 

Piecework,  Criticism  of,  Clive  Hastings 238 

Pilcher,  J.  A.,  Apprentice  Question 256 

Pipe.  Rifled,  To  Carry  Oil  Through S37t 

Pipe    Threading  and  Cutting  Machine.  .198*.  290* 

Piston   Valves. 

Advantages  of 175* 

Article  by  Hal.  R.   Sufford 174*.  178S 

Bushings   176* 

Cole  Bal.  Comp.  Loco 178* 

Design  of 176* 

Disadvantages  of   175* 

Historical   ..r«.'.aL«».'««,:.kM'.':«'^*.. 174* 

Lubrication 177 

Marine  Practice,  in 174* 

Mellin  Cross  Comp.  Loco 177* 

Pacific  Type  Loco.,  P.  R.  R 859* 

Packing ; 174* 

P.  &  L.  £.  R.  R.,  Ash  Handling  Plant 346* 

P.  &  L.  E.  R.  R..  Evolution  in  Smoke  Jacks.   356* 

P.  &  L.  E.  R.  R.,  Expanded  Metal  Racks  for 

Coke   Cars    v 246* 

P.  &  L.  £.  R.  R.,  Locomotive  Crane  Lifting 

Beam,  Sling  and  Hook 98* 

P.  &  L.  E.  R.  R.,  Pneumatic  Drill  Tester 864* 

P.  &  L.  E.  R.  R.,  Steel  Triple  Hopper  Bottom 
Self  Clearing  Coke  dr  307* 

P.  S.  &  N.  R.  R.,  2-10-2  Type  Loco.. 88* 

Planer  Output 68 

Planer,  36-in.  High  Duty 846* 

Planer  Tools,  Grinding 89* 

Planer,  Traveling  Head  Open  Side 118* 

Planer  Type  Milling  Machine,  Newton.' 110* 

Planer,  Variable  Speed,  American 76* 

Planer  vs.  Milling  Machine 87t 

Planer  With  Pneumatic  Clutches,  Niles-Be- 

ment-Pond    152* 

Planing  Machine,  A  Regenerative  Reverse...   361 

Planing  Mill  Lighting S30t 

Player  Pedestal  Binder   861*,  446t 

I'low,  Snow,   Rotary,  D.   N.  &  P.  Ry 96* 

Pneumatic  Corner  Drill,  Little  Giant 84* 

Pneumatic  Drill  Tester 864* 

Pneumatic  Fire  Door  Closer 488t 

Pneumatic  Grinding  Machine   87* 

Pneumatic  Tool  Holder  for  Wheel  Lathe 193* 

Pomeroy,  L.   R.,  An  Appreciation 286 

Pomeroy,  L.  R.,  On  the  Apprentice  Question.  257 
Pond   Rigid  Turret   Lathe   Equipped   for   Bar 

Work   112* 

Portable  Crank  Pin  Turning  Machine 197* 

Portable  Machine  Tools  in  the  Erecting  Shop     91* 

Postal  Car,  Steel,  Harriman  Lines 268* 

Postal  Car,  Steel,  P.  R.  R ...136*.  260* 

Power  Factor  in  Railroad  Shops..  .s.-.V ».'••..  t99t 

Power  House,  Hornell  Shops 26* 

Power  Plant  for  Heavy  Electric  Traction,  N. 

Y.,  N.  H.  &  H.  R.  R 438* 

Prairie  Type  Locos.,  Comparative  Table 227 

Pratt  &  Whitney  Open  Turret  Lathe 284* 

Primary  Battery,  A  New   488* 

Progress  in  Transportation,  G.  M.  Basford..   189 


Pullman  Sleeping  Car.  Steel ISO 

Pump,  Air,  N :  V .  C.  Llectr ic  Loco 5 

Pumping  Station,  Automatic  Llectnc ao 

Pumps,   Feed   Water,   for  Locomotives 1795 

Pumps,  Lubricator,  vs.  Sight  teed 278 

Punch,  Heavy  Double,  Cincinnati 370 

Purdue  University,  Addresses  at 109T 

Purrey  System,  Steam  Motor  Car 318 

Q 

Quincy,   Manchester,   Sargent  Metal   Sawing 
Machine 24  J 

R 

Racks  for  Coke  Cars,  Expanded  MeUl |*6* 

Radial   Coupler   ........... ••,;••,;• 263» 

Radial  Coupler  and  Draw  Bar,   P.   R.  R^  •  •  •  •   »*3 

Radial  Draft  Gear,   J  ruck  Actuated »» 

Radial   Drill,   Mueller    ........  •• ^^^, 

Radial  Drill,  Universal,   Bickford ««o 

Railroad  Accounting   Not   Satisfactory 40 

Railroad   Clubs    *f^| 

Railroad  Club   Papers    *'*»» 

Railroad  Shops  (see  Shops).  ,.-^ 

Railroad  Supplies,   Increasing  Cost  of «JT 

Railroads,   What  They   Have   Done ^61T 

Railroad  Y.  M.  J?.  A .............  •• *JJT 

Railroad  Y.  M.  C.  A.,  ^'•an>'  E-  Haff.......      64 

Railroad  Y.  M.  C.  A.,  N.  &  W.  Ry.......--     1»T 

Railroading  from  a  Business   Point  of  View. 

J.  W.  Kendrick   Vo"  d ^ku- 

Kails,  Testing  Side   Thrusts  on     P.   R.   R 4S»i 

Railways,  Government  Ownership  of d*ST 

Railway   Signal   Association,   Meeting  of . ....      99T 

Railway  Statistics •  •  - . .  •  15^.  351,  390 

Railway   Storekeepers'  Assn.,   Meeting  of ...  .    113T 
Ralston  Steel  Underframe  for  Ireight  Cars.     196 
Ratchet     Pawls,     Device     for     Bending     and 

Punching    :  ■    n -iIi 9<in» 

Ratchet  Wrench,   favorite  Reversible .. .   ^s>» 

Rational   Apprentice    System    (see   Apprentice 

System,    A    Rational,    New    \ork    Central 

RearApprenticeship,  G.  -M.  Basford 229 

Records,    Graphical -^l.   l"i| 

Records,  Mechanical   Department 10"8 

Records,    Useless   *«•  ^^^\ 

Red  Tape,  Less .••••••••:•••  „-,' 

Redding,  D.  J..  On  the  Apprentice  Question.   2o7 
Reilly,  T.  S.,  Betterment  Work  on  the  Santa 

Fe     631 

Reinforced  Concrete    • 105t,   109T 

Reinforced  Concrete,  Advantages  of..... J&T 

Repair  and  Manufacturing  Shop,  Central....    ISl 
Repairs,   Blanks  for   Reporting  Work  on   Ln- 

gines   Undergoing .■■^7^'  **^^ 

Repair   Department,    Steel    Car,   Organization 

of,  B.  &  O.  R.  R y\--i i?L 

Repair  Facilities,   Necessity  for  Aniple lo2^ 

Repairs,  Loco.,  Dispatching  Board  for . . .    131 

Repairs,     Locomotive,     Suggestions     for     De- 
creasing the  Cost  of 343 

Repair  Parts  for  Locomotives,  tmished llo 

Repair  Shop,   Distribution  of  Labor    Charges 

in  a  Railread 352§ 

Repair  Shop  Requirements,  Present 144T 

Repair  of  Steel  Cars,  B.  &  O.  R.  R •    157* 

Repair  of  Steel  Cars,  New  Material  Required 

/or    16« 

Repairs  to  Steel  Freight  Cars. . • 16 

Repairing  Steel  Freight  Cars,  Cost  of. 17 

Report  Form  for  New  Cars,  Inspectors 407 

Requisitions,    A     Suggestion    to    Give     More 

Prompt   Service    *? 

Rice,  D.  T.,  Shoe  and  Wedge  Chuck 7a 

R    F.  &  P.  R.  R.,  Pacific  Type  Locomotives.   405* 

Rifled  Pipe  to  Carry  Oil  Through 337t 

Rivets,  Holding  On  Bar  for 351 

Robert's  Water  Tube  Locomotive  Boiler 105 

Rods,  Cast  Steel,  Nor.  Ry.  of  France 97* 

Rod,  Main,  Bifurcated   72* 

Roesch,  F.  P.,  On  the  Apprentice  Question..   2.59^ 

Rolling  Stock,  Increase  in  Ten  Years ISOt 

Rolling  Stock  of  the  P.  R.  R 141+ 

Rotary  Snow  Plow,  D.  N.  &  P.  Ry 96* 

Roundhouse    Betterment   Work,   J.    F.   White- 
ford     216*,  231§ 

Roundhouse,   Cinder   Pits  in 424*,   4835 

Roundhouse  Design  and  Operation,  An  Im- 
portant Development,  N.  P.  Ry 421*,  433| 

Roundhouse   Efficiency 216*,  231§ 

Roundhouse   Smoke  Jacks,  Evolution  of.....    356* 
Running    Board    Bracket    and   Air   Reservoir 

Support     36* 

Rushton  Trailer  Truck    72* 

Russell,  W.   B,  On  the  Apprentice  Question.   257 
Russell,  W.   B.,  The    Apprentice    System    on 

the  New  York  Central  Lines 253 

Russell,  W.  B.,  Remarks    at    Apprentice    In- 
structors'   Conference    418 

Rust,  Analysis  of  Steel  Car 158 

Ryerson     Portable     Automatic     Key     Seating 
Machine    287* 

s 

St.  Joseph  Valley  Traction  Co.,  Motor  Car..   317 

St.  L.  &  S.  F.  R.  R.,  4-6-0  Loco 104* 

Salaries,  Economy  of  High 103t 

Santa  Fe  Apprentice  System 395§ 

Santa  Fe,  Betterment  Work  on 63t,  102t 

Santa  Fe  Betterment  Work,  List  of  Articles 

Concerning     395§ 

Santa  Fe,  Dispatching  Board  for  Engine  Re- 
pairs       131* 

Santa  Fe,   Methods  of   Exact  Measurement 
Applied  to  Individual  and  Shop  Efficiency, 

221*.  2315 

Santa  Fe,  Oil  Storage  on 74* 

Santo  Fc,  Roundhouse  Betterment  Work, 

216*.  231$ 


Santa  Fe,  Shop  Cost  Systems  and  Shop 

Schedules    274* 

Santa  Fe  Type  Locos.,  Comparative  Table...   226 

Santa  Fe  Type  Loco.,  P.  S.  &  N.  R.  R 88* 

Sawing  Machine   Metal 249 

Scale   (.see  Boiler  Scale).  ,.,.>.• 

Schedules,   Shop   •• .  <  •'  ^i^N-  v M,*-" ,1  ^^^ 

Schmidt,   Wilhelm,   Simple  Loco.   Fitted  With 
Improved   Smoke  Tube   Superheater,   Swiss 

Government  Railroad • .  .241*.  2305 

Schmidt  Superheaters,  Number  in   Service, 

.  99t.  io2t 
Scholarships,  F"rank  Thompson  ...».."..-...  198t 
School    for   Telegraphy,    Railroad. ...........   393t 

Scraping   Machine,  American 447* 

Seaboard  Air  Line,  Insi)ectors'  Report  Form 

for  New  Cars    407* 

Selcy,  C.  A.,  On  the  Apprentice  Question...   259 

Serpollet   System,    Steam   Motor   Car 318 

Shaper,  25-in.  Back  Geared 249* 

Shaper,  Open   Side,  Cincinnati   33* 

Shear,   Lenox  Bevel,   Motor   Driven 25* 

Shrinkage  Allowance,  Tires 271,  319 

Shoe  and  Wedge  Chuck 75* 

SIiop. 

Central   Repair  and  Manufacturing 181 

Costs,   Standard  Method  of   Determining.  221* 

Cost  Systems  271,  271$,  274* 

Efficiency   of   231§.  275* 

Efficiency,  H.   W.  Jacobs 384*.  395§ 

Efficiency,    Santa    Fe 221*,   2315 

Electrical  Equipment,  Hornell,  Erie  R.  R.     23* 
Erecting,   Dispatching   Board  for   Engine 

Repairs    131* 

Erecting,    Transverse   vs.    Longitudinal. . .   332t 

Flange  Fire  for  Steel  Car  Repairs 162* 

Floors,    Erecting   267t 

Foundry,  South  Louisville,  L.  &  N.  R.  R.     50* 

Labor  Charges,  Distribution  in 3521' 

Lighting    107t,  330t 

Management,  Results  of  Proper 193t 

Organization,   Railroad,   C.  J.   Morrison..      47 

Output,   Standard   Unit  of 274 

Pattern,  So.   Louisville,  L.  &  N.  R.  R...      50* 

Power  Factor  in  Railroad  299t 

Repair,  Distribution  of  Labor  Charges  in 

a    Railroad 352§ 

Requirements,    Present    144t 

Schedules,  Effect  Upon  Output  and  Cost 

of   Repairs    274 

Shop-Practice,  Application  of  Slide  Rule 

to 67,     69 

Shop  Practice,  Evening  Classes  for  In- 
struction in    423 

Smith,   So.  Louisville,  L.  &  N.  R.   R 121* 

Side  Door  Suburban  Passenger  Cars 366 

Side   Sheets,    Corrugated    247* 

Siemantel,   G.    D.,    Locomotive   Equalizers.  ..  .180*t 

Signal  Assn.,  Railway,  Meeting  of 99t 

Signals,   Block,  Cost  of 367t 

Signal   Test,   Surprise    137t 

Sills,  Steel  Car  Device  for  Straightening...  431* 
Simms-Moody    Extension    Stake   for    Gondola 

and  Flat  Cars 106* 

Singer,   Marvin,   Steel  Passenger   Equipment, 

210,  230§.  453*.  472$ 
Slab  Milling  Machine,  High  Duty,  Newton...   110* 

Sleeping  Car,  Steel   Pullman 130 

Slide  Rule,  Its  Application  to  Machine   Shop 

Practice    67,     69 

Slider  Tool  Post  for  Slotters 285* 

Sling    Stay    I-Bolt,    Dies    and    Headers    for 

Forging     344* 

Slitter  and  Disc  Grinder,   Bridgeport 154* 

Slotters,   Tool  Post  for 285* 

Smith,  J.  K.,  Vanadium  Steel 468*,  4735 

Smith  Shop,  South  Louisville,  L.  &  N.  R.  R.  121* 
Smoke  Box   (see  Front  End). 

Smoke,   Brick  Arch  to  Reduce 387t 

Smoke  Jacks,  An  Evolution  in  Roundhouse..   356* 

Smoke  Stack,  Largest  in  the  World 488t 

Snow  Plow,  Largest  Rotary,  D.  N.  &  P.  Ry..  96* 
South  Louisville  Shops,  L.  &  N.  R.  R...50*,  121* 
S.iuthern  Pacific  Railroad,  (^lub  Houses  on...    467t 

Southern  Pacific  Company,  4-6-0  Loco 480* 

Southern   Ry.,  Apprentice   School  at  Spencer, 

E.   P.  Roesch    259 

Special    Apprenticeship    4345 

Specifications  for  Air  Brake  Hose, 280,  283 

Specifications  for  Freight  Cars .< ..... .   IOCS 

Speed,   Estimating  Locomotive    ..■..,.*  155t 

Speed  in  Miles  per  Hour,  Diagram  for 151*i 

Spring  Bands,   Dies  for  Forging 192* 

Springfield  36-inch  Motor  Driven  Engine 

Lathe   483* 

Springs,   Location  of  on  Trucks 281 

Stack.   Largest  in  the  W'orld 488t 

Stafford,  Hal  R.,  Locomotive  Piston  Valves.  174* 
Stakes,  Extension  for  Gondola  and  Flat  Cars  106* 
Standard  Locomotive  Reduces  Operating 

Costs    189t 

Standardization  of  Locomotives 117t 

Standardization  of  Locomotive  Parts,  H.W. 

Jacobs    485 

Standardization    Means   Simplification   69 

Statistics.  Railway   .' 153,  351,  390 

Stay   Bolt   Clutch   ,... 224* 

Steam,  Aerated 140t 

Steam  Consumption   Curves,   Locomotive 389* 

Steam  Heating,  Coal  Used  in 185t 

Steam   Motor  Cars. 

Can.    Pac.    R.    R .>,vv.  .»y.iii.,. . . . .    317 

jt«(Uiorifii    •••••••■■••"••  ••"•  •*<••>•>••■•••   loSs 

\jSLt\z    ■•••  •-••  •  •  *  •■*  •  •  <-«317,  318 

Ganz,  C.   R.   I.   &  P '...,... -..^V...,  141* 

Ganz,  Erie  R.  R.   ....^.....eiv.,  812* 

(;anz.  Intercolonial  Ry.  ..,^.  .i..y.i  ,,i .  .  . .  445* 
Great  Britain.  Recent  in  ^. ,,v.V*"Ji,35t,  134* 
Gt.   Western   Ry.  of  Eng.  ^.^..^ ..;.... .   817 

Intercolonial  Ry ;^,..,.i.  891* 

Kotnarek    ...»•;.•>• « r^*  «  •  «» ^  m-i.^^  ■  S18 


STE.\M    .^OTOR    C AHS.- (.CoMt.) 

Lancashire  &  Yorkshire  Ry 134*. 

Purrey   System    

Serpollet   System    

Taft-\ale  Ry 134*. 

Steam  Pressure  in  Locomotive  Service,  High, 

Carnegie   Institution   investigation 13*, 

Steam  Roads,  Electrification  ot 1018,  188, 

Sieam  Turbines  in  America 

Steam  Turbine,  Test  of  7,500  K.  W 

Steam  Turbines,  Cos  Cob  Power  Station 

Steam  Turbines,  Parsons  Type,  Total  H.  P. . . 

Steamships,   Development  of    

Steamship,    Largest    

Steamship,   Turbine,   First  American 

Steel   Freigrht   Cars. 

B.  ii  O.  Equipment    

Bolster,  Body,  Development  of  in  Gon- 
dola  Cars    

Bolster,  Body,  Development  of  in  Hop- 
per Cars 

Box      :■*,»■.  .■« 1385, 

Box.  B.  &  O.  R.  R :. 

Box,  Union   Pacific   R.   R 129*. 

Coke  Car,  Triple  Hopper 

Corrosion  of •••.••-••  •  •  .  ^^  •  *  «•  •  •  ... 

Cost  of   Repairing  v.. «w..i,v... «.;.«> i..  . . 

Cost  of   Maintaining    ....  .',;.\.,.mi,  •'.«.  . . 

Damages  to.   Liability  of . . . ..;^*'.....'>.  ■ 

Demand  for.  Growing .......:... 

Design,   Development   in,    B.  &  O 

Draft  Gear,   Development   164*, 

Editorial   Comment 

Equipment  on  B.  &  O.  R.  R 

Flat  Car,   40-Ton,    English    

Flat  Car,  75-Ton,  L.  s.  &  M.  S.  Ry 

Gondola,  Development  in  Design,  on  B. 
&   O 

Gondola,   Repairs,   Typical    ,» 

Growing  Demand   for   ..-..'.i,... 

Hopper,  Development  in  Design,  on  B. 
&  O 

Hopper  Car  Repairs,  Tvpical   

Hopi>er  Car,  "Ihree  Pot."  B.  &  O.  R.  R. 

Hopper,  Triple,   for   Coke 

Life   of   

Maintenance  (see  Steel  Freight  Cars,  Re- 
pair and  Maintenance  on  the  B.  &  O.) 

Maintenance.  Cost  of    

Painting    .....;. 

Painting,  Cost  of 1»V;.'« 

Repairs,  Cost  of   .... . ..,  ••>».. 

Repair   of    .>-.••; 

Repairs  to 

Repairs  to,  J.  F.  MacEnulty 

Repairs  (ste  Steel  I"reight  Cars,  Repair 
and  Maintenance  on  the  B.  &  O.) 

Rust,  Analysis  of   

Sills,   Device    for   Straightening 

Trucks,  Development  in   Design 


318 
318 
318 
318 

21$ 
467t 
488t 
442 
439* 

53t 
366t 
447t 
30»t 


160* 

165* 

164* 
180t 
161* 
337t 
307* 
157 
17 
S70S 
1S9 
157 

163* 

165* 
17»S 
160* 
33t 
219* 

1«5» 
171* 
157 

164* 
169* 
161* 
307* 
157 


2708 

173 
19 

172 

17»t 
1«* 
W 


158 

431* 

16«* 


Steel      Freight      CarM,      Repair     and 
Mitinteiianee,  R.  &  O.  Railroad. 

Bolster,    Body,    Development   of    in    Gon- 
dola Cars   168* 

Bolster,    Body,    Develoi>ment   of   in    Hop- 
per C!ars   164* 

Composite  Cars,  Liability  of  Damage  to.    160 

Corrosion  of  Steel  Cars   167* 

Cost    of    Repairing    Steel    and    Wooden 

Cars     17« 

Damage,  Liability  of  to  Steel  and  Wood- 
en   Cars    159 

Demand  for  Steel  Cars,  Growing 187 

Design,  Development  in  Steel  Car 16S* 

Draft   Gear,   Gondola   Cars,    Development 

of    165* 

Draft   (iear.    Hopper   Cars,    Development 

of   164* 

Editorial    Comment    1798 

Equipment,   Details  of   B.  &  0 160* 

Facilities  Provided  for  Repairs 162* 

Flange  F"ire  Shop 162* 

Gondola  Cars,   Development  in   Design. .  .    165* 

Gondola  Cars,  Typical  Repairs  to 171* 

Growing  Demand   for   Steel   Cars 157 

Hopper  Cars,  Development  in  Design...   164* 

Hopper  Cars,   Typical   Repairs  to 169* 

Life  of  Steel   Cars    167 

Mt.  Clare   Repair  Yards IM* 

New  Material  Required  for  Repairs 166 

Organization  of  Repair   Dept 161 

Painting  of  Steel  (Tars    178 

Repair  Department,  Organization  of  ....    161 

Repairs,   Facilities   for 162* 

Repairs,  New  Material  Required  for 166 

Repair   Question,  The    159 

Repairs  of  Steel  and  Wooden  Cars.  Cost  159 
Repairs,   Straightening  Material  in  Place.  167* 

Repairs,  Tools  for 168* 

Repairs,   Typical    , 169* 

Repair  Yard.  Mt.  Clare  . . .Viv, 168* 

Rust,   Analysis  of 168 

Shop,  Flange  Fire  168* 

Sills,   Development  of  in  Gondola  Cars..   168* 
Sills,   Development  of  in  Hopper  Cars...    164* 

Straightening  Material  in  Place 167* 

Tools  for  Repairs 161* 

Trucks,   Development  in   Design 166* 

Typical    Repairs 167* 

Wooden  Cars,  Liability  of  Damage  to...   159 

Yard,  Repair.  Mt.  Clare 18** 

Steel,  High  Speed  Tool  Tsce  High  Sliced  lool 
Steel). 

Steel  Paasenirer  Cars. 

Advantages,  J.   F.   MacEnulty 65 

Camparativ^  Table  ....,.., 457 

Design  of,  P.  R.  R....*.. t»* 

Design  of  Underframe 458» 


STEEL.    PASSENGER    CARS.— (ro«/.J 

Design,    Development  of    210,  230S 

Editorial    Comment    60§.  138§.  230§,  4725 

Harriman    Lines    6* 

Hudson    Companies    401* 

List   of    .'.    213 

List  of  Cars  Described 81 

Long  Island  R.  R 41* 

Manufacture   of    113t 

New  York  Central 8l» 

Pennsylvania  Railroad 231§,  232*.  260* 

Postal  Car,   Harriman  Lines    268* 

Postal  Car,  P.  R.   R... 136*,  260* 

Present   Status   of    210,  230§ 

Pullman   Sleeping  Car    130 

Sleeping  Car,  Pullman    130 

Suburban  Car,  P.   R.   R 262* 

Union  Pacific  Railroad   464* 

Underframe,  Design  of 453* 

Steel  Ties  on  the  P.   R.   R 127t 

Steel  Underframe  for  Freight  Cars 196* 

Steel,  Vanadium 468*.  473§ 

Steel,  Vanadium,  Tests  of 407t 

Step  for  Tenders,  A  Sensible 470* 

Steps,  Freight  Car,   Dies  for  Forging 125* 

Steptoe  25-in.   Back  Geared   Shaper 249* 

Stokers,    Mechanical    77t.  271,  316 

Store  and   Supply   Department,   Efficiency  of..      86t 
Store    Department,     Relation    to    Mechanical 

Department     •_ 435 

Store    Department,   What  the   Motive   Power 

Department    Requires   of   it    95t 

Storekeepers'  Assn.,  Meeting  of list 

Storekeeper,    Should    His    Jurisdiction    Extend 

to  the  Time  the  Material  is  Actually  Used  387 

Strang   Gasoline   Electric    Motor   Car 317 

Street  Car  Accidents  in  New  York  City 449t 

Study   Men    357t 

Suburban    Passenger   Cars,   Side   Door    366 

Suburban  Car,  Steel.  P.  R.  R 262* 

Subway,   Brake  Shoes  in   46t 

"Sunny  Brook"  Gasoline  Motor  Car 317 

Superheated    Steam. 

Superheaters    2~1§,  271,  320 

Superheater,    Baldwin   300* 

Superheater,  Baldwin,  P.  S.  &  N.  R.  R. 

Loco 88* 

Superheater,   Coal    Economy    320 

Superheaters,   Cost   of   Repairs 322 

Superheater  in  Locomotive  Practice.  .46t,  230§ 

Superheater,   Lubrication  With    278,  322 

Superheaters,   Maintenance    321 

Superheaters,   Repairs,  Cost  of 322 

Superheaters,  Number  in  Service  ..... ._.   320 

Superheaters,   Schmidt,    Number    in    Ser- 
vice   . : 99t.   15Zt 

Superheater,   Schmidt,   Application   to 

Swiss  Locomotive 230?,  241* 

Superheaters,  Spiral  Tubes  in 4725 

Supplies  in   Stock.  A  Unit  of  Comparison...    264 

Supplies,  Railroad,   Increasing  Cost  of 343t 

Supplies.    Should    Storekeeper    Have   Jurisdic- 
tion Over  Until  Actually  Used 387 

Surcharge  Problem   64t,  274,  345 

Surprise  Signal  Tests  137t 

Swing  Hangers,  Dies  for  Forging 125* 

Swiss  Government   R.   R.,  Simple  Loco.   With 
Improved  Smoke  Tube  Superheater..   241*,  230§ 

Switchboard.   Cos   Cob  Power  Plant 442 

Switching  Locos.,  Comparative  Table 226 

Switching  Locomotive.  Electric 489* 


TaflF-Vale  Railway,   Steam  Motor  Car... 134*.  318 

Tank   Cars    280,  283 

Tatum-Prendergast,   Radial   Coupler    288* 

Taylor,  F.  W.,  The  Art  of  Cutting  Metals. . .      67 
Taylor,  F.  W.,  The  College  Graduate  in 

Practical    Work    8,      21§ 

Team   Work   187t,  3525,  355 

Team  Work   (see  Co-operation). 

Technical  Graduate  in  Practical  Work 8,     21§ 

Ttchnical   Graduate   on    Railroads 434§ 

Technical   Journals,    Writing   for 237 

Technical  Man  and  the  Apprentice  System...    2.'j9 
Technical  Man  and  the  Apprentice  System, 

Prof.   Hibbard   258 

Technical  Man  and  the  Apprentice  System, 

W.  B.  Russell   258 

Technical  Men  and  the  Railways,  Dr.  Goss...   257 
Technical  School  Cour.ses,  A  Suggested  Im- 
provement     8,     215 

Technical   School  Training 1385 

Technical   School  Training  vs.  Apprentice- 
ship     383 

Technical  Training  in   Altoona  High  School..    153t 

Telegraphy,  Railroad   School  for    393t 

Tender  Step,  A   Sensible 470" 

Tender  Truck,  C.  P.   R 467* 

Ten-Wheel  Loco.,  C.  &  N.  W.  Ry 247" 

Ten-Wheel  Loco.,   Comparative  Table 226,  228 

Ten-Wheel  Loco..   D.  &  H.  Co 462* 

Ten-Wheel  Loco.,  Frisco  104* 

Ten-Wheel   Loco..    4-Cyl.    DeGlelin   Comp., 

Paris-Orleans   Ry 286* 

Ten-Wheel   Loco.,   4-Cyl,   Simple,   L.   &   S.   W. 

Ry 183* 

Ten  Wheel   Loco.,  So.   Pac.  Co 480* 

Terminals,  A   Blank  Form  to  Give  a   History 

of   Locomotive   Movement  at 273,  318* 

Testing  Explosives,  Laboratory  for 266t 

Testing  Files   466* 

Testing  Laboratory,  Union  Pac.  R.   R 486t 

Testing  Materials,  American  Society  for 311 

lesting  Plant,   Electric  Car    19t 

Testing  Plant,  Loco.,  P.  R.  R.,  Program 76 


Testing  Plant,  Locomotive,  P.  R.  R 191* 

Tests,  Locomotive,  P.  R.  R.  at  St.  Louis, 

302*    342 

Teufer,  Jr.,  John  A.,  Steel  Box  Cars. .*.180t 

Third    Rail    Shoe,    Electric    Loco.,    N.    Y.    C. 

Lines     5* 

Thomas,   F.   W.,  Tonnage  Rating    144* 

Thompson,  Frank,  Scholarships   198t 

Thor  Pneumatic  Grinder 37* 

Thor   Pneumatic    Drill    for   Close   Quarters....    116* 

Throttle  Valve,   Erie  Mallet  Comp.   Loco 340* 

Tidiness     151t 

Ties,  Steel  on  the  P.   R.  R, ..'.'.   I27t 

Timber,  Supply  of  in  the  U.   S 304t 

Time  and  Cost  Computer    243* 

Time  Studies  at  Topeka  Shops 222 

Tires,  Boring  Mill   Used  for  Turning 1785 

Tires,    Shrinkage  Allowance 271,  319 

Tonnage,   Economical    i96t 

Tonnage   Moved  in   U.   S 95t 

Tonnage  Rating,  J.   E.   Muhlfcid 185 

Tonnage  Rating,   F.   W.   Thomas 144* 

Tool  Grinder,  Dahl  Automatic  Drill 32* 

Tool   Grinder,   Gisholt    29* 

Tool  Holder,  Pneumatic,   for  Wheel  Lathe...    193* 

Tool   Post   for   Slotters    235* 

Tool  Racks  for  Tool  Room   10* 

Tool  Room  Care  and  Economy,  F.  G.   De- 

Saussure     io» 

Tool   Room,    Function   of  the 91 

Tool  Steel  (see  High  Speed  Tool  Steel). 

Tools   for   Steel   Car   Repairs 162* 

Topeka   Shops,    Bonus   Earnings    223* 

Topeka    Shops,   Methods   of    Measuring    Effi- 
ciency       221*,  231§ 

Track  Supervisors,  Prizes   for   P.   K.   R 426t 

Tractive   Force   Curves,   Locomotive 390* 

Traffic  in   New  York   City 306+ 

Trailer  Truck,  Prairie  Type  Loco.,  P.   R.  R..    360* 

1  rain   Lighting  in  Germany 393t 

Train  Lighting,  Power  Consumed  by 474t 

Trains,    Lighting   of.    Electric 177t 

Transportation  Facilities,   Inefficient   74t 

Transportation,  Progress  in,  G.   M.  Basford. .    139 
Transverse  and  Longitudinal   Erecting   Shops  332t 

Trevithick    Feed    Water   Heater 436* 

Triple  Valve  Tests 279,  324 

Trolley  Construction,  Erie  R.   R 476* 

Truck,  4-WheeI,  Steel  Passenger  Car.  P.  R. 

^R-     236* 

Truck,   Six- Wheel  for  75-ton  Flat  Car 220* 

Truck,   Six-Wheel,  Steel  Passenger  Cars,  P. 

R.    R 262* 

Truck  Arch   Bars,  80,000-lb.   Capacity 280,  324 

Truck.   Baggage,  Automobile   140t 

Truck  Bolster,  N.  Y.   C.   Lines  Std.  Box  Car.     94* 
Trucks,   Development  in  Design  for  Steel 

Cars     166* 

Trucks,  Equalizers  on  Passenger.  .102t,  180*t,  243t 
Truck,   Motor,   Hudson  Companies  Steel   Pas- 
senger   Cars    404* 

Truck,  N.  Y.  C.  Lines  Std.  Box  Car 95* 

Truck,   Rushton  Trailer    72* 

Truck    Springs,    Location   of 281 

Truck.  Steel  Passenger  Car,  Long  Island 

R.    R    :  . .  3 41* 

Truck,  Tender,  C.  P.   R 467* 

Truck,  Trailer.  Pacific  Type  Loco.,  P.   R.   R.    360* 

Tubes,  Causes  of  Le.aks 272,  3io§,  315 

Tubes.  Corrugated,   for  Locomotive  Service..   274 

Ti:bes,  Fire  Area  108 

Tubes,    Leaky    3105 

Tubes,   Heating  Surface   108 

Tubes,  Proper  Spacing  in  High  Pressure 

Boilers      272,  322* 

lubes.   Spiral,  in  Superheaters    472§ 

Tubes,    Weight  of    108* 

Tunnel,    Detroit   River,    Electrical    Equipment 

^.  '1    305t 

Tunnel,   Hudson  Companies,   Cars  for 401* 

Tunnel    System,    Chicago    304t 

Turbo  Generators,  Cos  Cob  Power  Station...   439* 

T'lirliincs  in   America.   Steam    488t 

Turbines,  Parsons.  Total  H.  P 53f 

Turbines,  Steam.  Cos  Cob  Power  Station,  N. 

Y..  N.  H.  &  H.  R.   R 439* 

Turbine,   Steam,  Test  of 442 

Turbine  Steamship.  First  American 309t 

Turner   Machine   Co.,  Automatic  Cock  Grinder  115* 

Turret  Lathe,   Bullard,   Vertical 408* 

Turret  L.nthe,  Pratt  &  Whitney 284* 

Turret  Lathe.  Pond,   Equipped  for  Bar  Work  112* 
Twelve- Wheel  Loco.,  N.  &  W.  Ry 443* 


u 

Underframe  for  Freight   Cars,  Steel lOfi* 

Union   Pacific  Gasoline   Motor  Car 316 

f'nion  Pacific  Steel  Passenger  Coach 464* 

Union  Pacific  Steel   Box  Car 129*,  337t 

Union   Pacific  Testing  Laboratory 4S»>t 

Unit  of  Comparison.  Geo.   C.   Yoemans 264 

University    of    Illinois,    Railway    Engineering 

Courses    isof 

V 

Valve  Ellipse  Indicator    304* 

Valve   Gear. 

Allfree-Hubbell     278a 

Allfree-Hubbell,  4-6-2  Loco 70* 

Cast  Steel,  Nor.   Ry.  of  France 97* 

Results  of  the  Use  of  Different  Types. 

272  277 

Walschacrt,  0-6-6-0.   Cen.  Ry.  of  Brazil..'  48.">* 

Walschaert,  2-6-0,  Vandalia  R.  R 27* 

Walschacrt,  2-6-6-2,  Gt.   Nor.   Ry 213* 

Walschaert,  2-8-0,  Baldwin   300* 

Walschacrt,  8-80,  C  R.  I.  &  P.  Loco...  147* 


V.4IA-E    aEAH.-iCoHf.) 

Walschaert,  2-8-0,  C.  S.,  N.  O.  &  P 194* 

Walschaert,  2-8-0,   D.  &  H 22* 

Walschaert,  2-10-0,  B.   K.  &  P.   R.  R 1.32* 

Walschaert,  2-10-2,  P.  S.  &  N.  Ry 88* 

Walschaert,  4-4-0,  Nor.  Ry.  of  France...     97* 
Walschaert,  4-4-2,  4-Cyl.   Simple  Loco., 

Gt.    Western    Ry.,   Eng 57* 

Walschaert,  4-4-2  Loco.,  N.  Y.   .\.  11.  & 

H.  R.  R 471* 

Walschaert,  4-6-0,  C.  &  N.  W.  Ry 247* 

Walschaert,  4-6-0,   1).  &  H.  Co 462* 

Walschaert,  4-6-0,   DeGlehn  Comp.  Loco.    286* 

W'alschaert,   4-6-0,   Frisco    104* 

Walschaert,  4-6-2,   L.  S.  &  M.  S.  Ry 365* 

Walschaert,  4-6-2,  Nat.  Ry.  of  Mexico...      70* 
Walschaert,  4-6-2,  N.  Y.,  N.  H.  &    H.  R. 

R 429* 

Walschaert,  4-6-2,  P.  R.  R 267* 

Walschacrt,  4-6-2,  R.   F.  &  P.  R.  R 405* 

Walschaert,  4-80,  N.  &  W.   Ry 443* 

Walschaert,    Advantages    277 

Walschacrt,   Diagram   from  Valve  Ellipse 

Indicator     304* 

Young     278a 

Valve,   Piston    (see  Piston   \'alve). 

Valve,  Throttle,  Erie  Mallet  Comp.  Loco 340* 

Valve,   Triple,   Tests 279,  324 

Valve,  Vacuum  Relief,  Dies  for  Forging 192* 

Vanadium  Steel 468*,  473§ 

Vanadium  Steel,  Tests  of 407t 

Vandalia,   2-6-0,    Freight   Loco 27* 

Van  Druten,  VV.  H..  Altering  Locomotive 

Wheel    Pressures    66* 

Variable  Speed  Motor  Driven  Machine  Tools, 

269t,  394§ 
Vaughan,   H.   H.,  Notes  on  Locomotive  Tests 

at  the  St.  Louis  £xpo.sition 302* 

Vaughan,  H.  H.,  Shop  Cost  Systems  and 

Shop  Schedules 276 
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2-8  2  TYPE  ELECTRIC  LOCOMOTIVE. 


New  York  Central  Lines. 


During  the  past  month  the  New  York  Central  &  Hudson 
River  Railroad  Company  has  started  partial  electric  train 
service  on  what  is  known  as  the  initial  electric  zone  extending 
from  the  Grand  Central  Station,  New  York,  to  High  Bridge, 
a  distance  of  7.1  miles  on  the  Hudson  Division  and  to  Wake- 
field, a  distance  of  12.5  miles  on  the  Harlem  Division.  This 
service  employs  electric  motor  cars  and  trailers  for  the  sub- 
urban trains  and  powerful  electric  locomotives  for  the  express 
trains.  Direct  current  of  650  volts,  supplied  ordinarily 
through  an  under  contact  third  rail  and  through  overhead 
contact   at  cross   overs,   road  crossings,   etc.,   is   used. 

The  electric  locomotives,  35  of  which  have  been  received, 
were  built  by  the  General  Electric  and  American  Locomotive 
Companies,  and  are  considerably  more  powerful  than  any 
steam  passenger  locomotives  now  in  high  speed  service.    They 


Schenectady,  where  very  complete  service  tests  were  made 
of  all  its  features.  This  locomotive  was  run  for  a  total  dis- 
tance of  50,000  miles  under  all  weather  conditions,  and  all 
the  weak  points  were  discovered  and  remedied  before  the  build- 
ing of  the  first  order  of  35. 

During  this  experimental  service  some  very  satisfactory 
figures  were  obtained  in  respect  to  the  acceleration  and  high 
speed  qualities  of  the  locomotive.  One  of  the  most  interesting 
of  this  series  was  an  actual  competition,  or  race,  between 
electric  locomotive  No.  6,000  and  a  large  Pacific  type  pas- 
senger locomotive,  which  had  approximately  the  same  weight 
on  drivers,  both  locomotives  hauling  the  same  weight  train. 
A  series  of  runs  with  varying  conditions  were  made,  and 
an  account  giving  the  conditions  and  results  was  published 
in  this  journal  June,  1905,  page  225.  It  was  found  at  that 
time  that  the  electric  locomotive  was  capable  of  an  accel- 
eration of  .394  miles  per  hour  per  second  to  about  50 
m.p.h.,  while  the  steam  locomotive  was  capable  of  but  .246 
m.p.h.  per  second.  Also  that  the  time  required  to  reach 
a  speed  of  50  miles  per  hour  with  a  six  car  train  weighing 
407.5  tons  for  the  elei^tric  and  427  for  the  steam,  was  about 
127  seconds,  for  the  electric  and  203  seconds  for  the  steam. 
These  figures  clearly  show  wherein  the  biggest  advantage 
from  an  operating  standpoint  of  the  electric  service  lies. 
Also  during  this  series  of  tests  the  electric  locomotive  was 
capable  of  attaining  over  85  m.p.h.  when  running  lig'ht,  al- 
though in  this  connection  it  must  be  understood  that  these 
machines   were  not  desigrned  for  specially   high  speeds.      Ac- 


KI.ECTRIC  PASSENOER  LOCO.MOTIVE,   NEW   YORK   CENTRAL  LINES. 


weigh  200.500  lbs.  total,  of  which  142,000  lbs.  Is  on  the  four 
pairs  of  driving  wheels.  The  tractive  effort  is  34,000  lbs., 
giving  a  ratio  of  1  to  4.18  with  the  weight  on  drivers  and  1 
to  5.9  with  the  total  weight.  The  normal  horse  power  which 
can  be  developed  is  2,200  or  550  h.p.  per  motor.  This,  how- 
ever, can  be  increased  to  3,000  h.p.  at  starting  or  for  short 
intervals  in  running.  The  motors  are  of  the  gearless  type, 
the  armatures  being  mounted  directly  upon  the  axles  of  the 
driving  wheels.  The  specifications  call  for  a  maximum  speed 
of  these  locomotives  of  from  60  to  65  miles  per  hour,  which 
with  the  44  in.  driving  wheels,  will  give  about  460  r.p.m.  of 
tlic  motors.  This  speed  is  to  be  made  with  a  500  ton  train. 
l''or  trains  of  greater  weight  two  of  the  locomotives  can  be 
coupled  together  and  operated  on  the  multiple  unit  system. 

The  first  experimental  locomotive  of  this  type,  which  was 
No.  6,000,  was  finished  about  two  years  ago,  and  was  put 
into  service  on  a  short  experimental  section   of  track  near 


curate  figures  were  also  obtained  on  the  cost  of  operating 
and  maintaining  the  electric  locomotives,  which  in  spite  of 
some  unusual  accidents,  among  which  was  the  burning  of  the 
shed  in  which  the  locomotive  was  housed,  were,  as  compared 
with  similar  figures  for  the  steam  locomotive,  very  low. 

The  illustrations  give  a  clear  Idea  of  the  general  struc- 
ture of  the  locomotive,  and  it  will  be  noted  that  many  fea- 
tures of  steam  locomotive  design  have  been  incorporated 
in  this  machine,  notably  the  fact  that  the  power  is  trans- 
mitted from  the  drivers  through  the  two  main  frames  to  the 
end  casting,  in  which  is  located  the  draft  gear.  The  rab 
is  simply  superimposed  on  these  frames  and  Is  built  of 
light  structural  steel  shapes  and  plates.  The  side  frames 
are  outside  of  the  driving  wheels  and  are  made  of  cast  steel. 
They  extend  continuously  from  end  sill  to  end  sill  and  have 
the  driving  boxes  fitted  Into  pedestals  In  the  ordinary  man- 
ner, there  being  a  difference  from  steam  locomotive  practice 
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SIDE  ELEVATION  OF   NEW  TOBK  CENTRAL  ELECTRIC  LOCOMOTIVE. 


8KCTIOX    TIiaoUGH    MOTORS,    NEW    YORK    CENTRAL   ELECTRIC     LOCOMOTIVE. 


in  that  there  are  no  wedges,  both  pedestal  jaws  being  fitted  there  are  five  transverse  steel  castings,  or  cross  ties,  fitted  and 

with  cast  iron  shoes.    The  end  frames  are  heavy  steel  castings  bolted  to  the  side  frames,  there  being  one  between  each  pair  of 

securely  bolted  to  the  side  frames  and  are  fitted  with  pockets  drivers  and  one  at  either  end  just  outside  of  the  driving  wheels- 

for  the  draft  gear  and  platform  springs.    In  addition  to  these  These  transverse  castings  support  the  field  magnets  of  the 
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motors,   the  three  centre   ones   supporting   a  coil   on   either 
side  and  the  end  ones  supporting  a  coil   on   the   inner  side 
only  and  having  lugs  on  the  opposite  side  for  attaching  the 
pony  truck   radius   bar.     The  pony 
trucks,    of    which    there   is    one   at 
either  end  of  the  locomotive,  are  of 
the  usual  Ictomolive  design. 

The  springs  and  equalizers  are 
placed  above  the  frame,  there  being 
a  sem-elliptic  spring,  resting  by 
means  of  the  saddle  on  top  of  each 
driving  box.  The  fiist  and  second 
|)air  of  drivers  are  equalized  to- 
gether with  the  pony  truck  on  that 
end,  there  being  a  difference,  how- 
ever, in  the  two  ends  of  the  locomo- 
tive, which  is  partially  shown  in 
one  of  the  illustrations,  in  that  the 
two  equalizers  of  the  pony  truck  at 
one  end  are  themselves  fulcunied 
on  the  ends  of  a  short  transverse 
equalizer,  thus  forming  a  systeiii 
which  gives  a  three  point  suspen- 
sion to  the  locomotive.  Above  the 
cast  steel  cross  ties  there  are  two 
longitudinal  steel  pieces  of  about  36 
sq.  ins.  in  secticm  which  are  so 
lixated  with  reference  to  the  centre 
lint-  of  the  locomotive  as  to  equal- 
ize the  uneven  balance  caused  by 
the  necessaiy  off-setting  of  the  ar- 
mature on  the  axle  and  consequent- 
ly of  the  field  coils.  These  longi- 
tudinal pieces  are  also  of  value  in  forming  part  of  the  mag- 
netic circuit  of  the  motors. 


eventually  will  be  installed  a  boiler  for  steam  train  heating. 
One  of  the  illustrations  gives  a  view  of  the  interior  of  the 
cab,  showing  the  location  and  arrangement  of  the  apparatus. 


^r^. 


EM>   KI-EVATIO.V    A  NO    SECTION,    El.KCTRlC   UKJO  .MOTIVE. 

The  central  portion  of  the  superstructure  or  the  cab  proper, 
consists  of  a  lar.ge  open  room  in  which  are  located  the  motor- 
man's  controlling  apparatus,  which  is  in  duplicate,  one  set 
at  each  end;  the  electric  air  pump,  and  also  a  space  in  which 


VIEW  OF  INTEBTOB  OF  CAB.   EI.ECTBTC   I.oroMOTlVE 


It  is  about  16  ft.  long,  by  9  ft.  wide  and  frwn  It  extends  an 
alleyway  or  corridor  leading  to  a  door  at  either  end.  On 
either  side  of  this  corridor  are  placed  the  rheostats,  con- 
tactors and  switches  of  all  kinds.  The  section  containing 
this  apparatus,  while  of  the  full  width  of  the  locomotive,  is 
made  low  enough  to  give  an  unobstructed  forward  and  rear  view 
from  the  cab  windows.  Careful  attention  to  details  is  noticed 
in  the  construction  of  the  cab  and  by  means  of  butt  joints 
in  the  plates  and  careful  finish,  the  exterior  presents  an  ex- 
cellent appearance.  In  the  interior  special  care  has  been  given 
to  prevent  any  possibility  of  accident  and  all  conductors 
are  not  only  heavily  Insulated,  but  also  carried  in  pipes  where- 
ever  possible. 

The  convenient  arrangement  of  the  motorman's  control 
apparatus  is  shown  In  the  interior  view  of  the  cab.  When 
seated  on  the  ordinary  drop  seat  of  locomotive  type  the 
motorman  has  at  his  right  a  large  sliding  window  and  ahead 
a  double  sash  window,  the  lower  sash  of  which  can  be  swung 
out  and  adjusted  at  any  angle.  At  his  left  Is  the  main  con- 
troller with  a  long  lever,  resembling  a  throttle  lever,  in 
a  position  easily  reached  when  leaning  out  of  the  side  win- 
dow. Immediately  in  front,  below  the  front  window.  Is  lo- 
cated the  engineer's  brake  valve,  alongside  of  which  Is  the 
air  guage.  Within  easy  view  are  also  located  a  volt  and 
ammeter.  To  his  right  just  below  the  side  window  is  the 
valve  controlling  the  raising  and  lowering  of  the  trolleys, 
which  are  operated  by  air  pressure  and  just  behind  him  is  a 
valve  for  the  air  sanders.  A  bell  rope  and  whistle  cord  are 
within  reach  and  two  electric  heaters  are  located  on  the 
front  wall  near  the  floor.  All  guages  are  illuminated  by 
shaded  lamps.  The  switches  for  electric  headlights,  cab 
light,  etc.,  are  in  the  corridors. 

The  current  is  collected  from  the  third  rail  by  four  shoos 
of  the  design  shown  in  one  of  the  illustrations.  These  arc 
carried  from  wooden  blocks  fastened  to  the  locomotive  frames, 
and  are  spring  supported  and  arranged  for  a  vertical  play 
of  about  2  ins.  They  are  adapted  for  making  contact  with 
either  over  or  under  running  third  rails.  There  are  also 
two  pantagraph  type  sliding  trolleys,  mounted  on  top  of  the 
locomotive  for  collecting  current  from   overhead   rails  when 
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.SIDE  tXEVAllON   OF   .NEW   YOBK  CENTBAL   ELECTRIC   LOCOMOTIVE. 


sKcno>'  TiiUMi  (,ii  .Mounts,  new   vokk  <'K,\tb\l  ELEcritie   HKOMmur 


ill.  that   there  arfeiiri  vi'pilv;cfj,  both  pedestal  jaws  being  tilted  ther*'  are  five  transverse  steel  <asitlii.i,'s,  or  cross  ties,  fitted  and 

witfr  ca»t  iron  shoes      lln    .rid  fniinps  aro  heavy  steel  castings  bolted  to  the  side  frames,  there  being  (ino  betwreen  eacli  pair  of 

.sftiireJy  bolted  t(>  fte  side  frames  ami  are  fitted  with  pockets  drivers  and  one  at  either  end  just  outside  of  thf  driving  wheels- 

for  the  draft  gear  arid  platform  springs.     In  addition  to  the.so  These  transverse  castings  support  the  field  magnets  of  the 
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motors,   th6  three  centrie;  ones  «ii|,*i»oitmg  a   roil   on   either 
>']{{*•   ami    the   t'rid  OHOs  supporting   a   coil    un    tho    iiiiiHr   side 
<.iily   and   haviii.i?  lugs  oil   tht  oi)jK)sit.t:'  sidectoi-.  aiiarhing  tli*^ 
pony   irmtk   radiusi   liar.     Tho   pony 
t rnclxs,    of    \vlii«-h    tliere   is    one   at 
litliiT  Olid  of  iln'  liMonioiive,  Jjre  oi 
tlH>  nsiial  .l<i<  oMioiivo  dt'SiKii.      :  - 

TIm'  sprinj^s  and  otpiali^j'fs  aro 
idau'd  ahovvMip  Ijaiiu',  tlR-ro  Inuni; 
.  s»;hiH'lJi|tl u-  sprlus;;  f^fstiug  ;  by 
im-ans of  ,tl«c  sjidtlU'  on  tup  of  each 
ilrivfni;  liox.  The  fifst  and  second 
pair  ol'  driv«.>rH  are  eqnali/A'd  lo- 
^rfJher  with  the  jioii.V:  tiMiok;  oih  that 
iMidv.  tlH.'re^  l*eing  a  differenee.  how- 
''V(  r.  in  I  Fie  two  ends  of  the  Ivicoino- 
!ivt,  wltiih  is  partially  shewn  in 
nw  xtt  t  h6  i  1 1  n  st)-at  i  ons,  in  t ha  t  I  he 
f  wp  pqiialissers  of  the  jiowy  ti-uek  at 
itUf  end  are  iheiiisdves  fiih-iiiui'd 
•  in  ilie  fiid.s  of  a  short  transverse 
i<iunlizer.  thiiti  fMrniing  a  sysieni 
ttrhieh,  ijivipji  a.;  three  -|>ofHt  "suspeii- 
sh»n  to  the  lo«<iniofive.  Ahove  ti)e 
tasf  stef'l  vross  lies  ttvere  ai"<?  two 
le|i.~itjidliiaj  >?feel  plwes  of  ahOnt  :'.<; 
sij.  Ins. ;;  in.v^<eoii<Mb  iwhieh;^  a  ho 
Imatcd  with  rt'fereMi  <•  to  ;iU<'  e«'ni  r  < 
line  of  iht'  lOvKUioi  ivc  as  ijo  iipial- 
iyyi*  t|i<;v  nnevrii  lialan*"  «aijMe<r  hy 
!he  .vpo«^'!*saty  voff->^eft:iMjf •  of  tlte 
mat'nre  rm  the  axie  iind  »otise«ineiit* 
!v.  «Vf  .|jp.'   litdd   eoih*.     These   hMiiil-    ^  '' 

;uitirf;ii,  ph^rjiis  areviilso  of  valiie  jij , fortning  i»art  oC  tbe, laiaj^--. 
|ietir',e!reutt  iif'^4;ho\Hii<»t(rt1;>^  :'-^:V. 


eventually  will  he  installed  a  boiler  for,  steam  train  heatins 
One  of  the  illiistrat  igna  giv«'s>  a.  yiew  of ,  the..-intM4or  of  the 
call,  .showing  th«  location  aiid  arraiigeuient  of  the  apparatus 


\  ii.\\   <»i 
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:^:^fi^'4:0irtjvil  porltcm  iiif  the  K«iK!^fstinj<^»tn-^ 
•  MiisiNlj^- «iir  it  larse  open  nM»m  in  which  are  located  the  Mioloiv 
"lan-s  fontridljn;^   apparatus,  which,  is  In  <luiilicate/  one  set 
I'  •'  i<  li  eiJd;  the  electriQ  air  inijnp,  And  Pisc  at  sptutefn  which 


It  is  abotit  "I6^ft;hni«;  hy  *»■  ft.  wtd.'  apd  ij..iii  a  .xn^nd^  a>i 
alleyway    or   corridor    leadiui;    to   a    doOr   at    eii|n-r   end.     On 
either   side   of  this   <oriidor  sii'e  |*fa^    ni«^  rh««st^iji;  r<» 
ta<-to?'«   and  switches  of  all    kiiKls.'    Tbe   seHiou   contnininy 
this  aiiparatus,   while  of  the   full    width  Of  ^he   loc(.nintive,   is 
made  low  enc)»it;li  t<»  Rive  an  unol»siriic(i.-d  fofward  and  rear  view 
fronMhe  i-ab  windows,    ("aieful  ititentioh  t«  di'fjtiils  is  noti<'e<l 
in  the  lonstfuciion  of  ilw!  t-ah  a««l  ti^Tiuejins  of  butt,  joiirtH 
in   the  plates  and  can-fnl  finish,  the  exterior  'p'T'SPnts  an  '•■v 
ceUent  appearan<t'.    in  the  iiueiior  special  care  has  been  ',;iveii 
•  to  ■pre^'ent    any    i>0;*sihiMty.   qT  ac<*ideni  .a«d    all    lond'uciors 
are  not. only  heavily  ihsiiIat»Ml,.  hill  alsejciirri^^ 
ever   possible.        j/    "      ^■^  -:  -r  y; 

Tiie  <onvenient '^rTnnsenient  ui  iii«-  nr*Tt^rniai.V  ...mrol 
apparatus  is  sliowji  in  the  inierior  -yji^w  tti  ijii-  cah.  Wlien 
seated  on  the  ordinary  <lrop  seaJi"  nf  TkK'OJUOtive  ty^>e'  Uit'^> 
motorman  has  at  his  ri^'ht  .a-  large  -sliding  windmv  and  abea^l 
a  dotihle  sash  window.-  the  lower  sash  of  which  can  he  swiins 
out  an«i  adjusted  at  any  an«le.  At  his  left,  is  the  lua in.  con- 
troller Ayith  a  long  lever,  resenihlint;  a  throttle  Jevej-,.  ^fti 
a  position  easily  reached  when  leumng  oMt  ^'  tl|€  side;  Win-. 
dow.  linniediately  in  front,  beiow  tlie  front  win dVtw.  is  lo 
cated  the  engineer's  brake  valve,  alon-isitlo  of  which  is  the 
air  J5ua»e-  Within  easy  view  are  also  loc:ated  a  volt  aitd 
aninieter.  'To  hts  right  just  below  tlve  side  /.window  is,  the 
valve  eontrblling  the  raising  and  i<)\vertng  of  the  trolleys, 
which  aif  oi>orated  by  air  pressure,  and  just  behind  him  is  a 
valve  for  the  air  sandeis.  A  Imll  iH>pe  and  whistle  cord  ar<; 
within  reach  and  two.  eleelrlr  heaters  are  H^eate*!  ell.,  -the:. 
front  •wall  near  t hie  fl(M>r.  Ail  ^nagi^s  are  illnniinat*'*]  "by 
shade<l  lamps.  The  sw  itches  for  Vi<^^J*i<^.h«'ad lights,  eab 
li^lit.eix:,,  are  in  the  cjirridors.  V      ;^   •  .'?  .  -;  .^ 

'riie  curient  is  eolle«-te<l  from  (lip  third   rail  "by' f^ir' J*oi't!, 
< if  the  deMgii  Kb*»'wii :  In   one  of  the   lllimtrallons.     These  ar- 
canied  from  wooden  blj>el<s  faslened  to  the  1o«-oniottvo  fraun'^ 
and    are   spring  sutt|Mirted    and   arnuiged    for   a    veribal    pla.v 
of  about    2   ins.     They  "are  adapted    f«»r  niaUing  conta.<t    with 
either   over  oi'iiijdet-   running  third   i-ails.     There   are   also 
two  pantagraph  type  sliding   l.rolle>-«,:^in«unt«-d   on  ,t«p  of  the 
l<i«  omotfve  for  t  dlleeting  current  fijoin   o^*erbejid   ralis  when 
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PLAN   AND  SECTION  OF  GEABLESS   MOTOBS,  NEW   YORK   CENTRAL  ELECTRIC  LOCOMOTIVE. 


END    EXEVATION    AND    SECTION    OF   GEABLESS     MOTORS,    ELECTRIC    LOCOMOTIVE, 


necessary.  These  are  raised  and  lowered  by  air  pressure. 
IJotli  the  shoes  and  trolleys  have  a  fuse  placed  in  boxes  lined 
with  fireproof  material  and  located  on  the  outside  of  (he  lo<o- 
niotive,  «loso  to  the  point  of  contact. 

The  motors  are  two  ixtlo  direct  current  series  wound  anl 
are  rated  at  550  h  p.  each.  They  are  built  to  withstand  an 
over  load  of  50  jter  cent,  for  one  hour,  with  a  rise  of  tempera- 
ture not  to  exceed  75  degs.  Tlie  pole  faces  are  made  practically 
flat  so  that  the  driving  wheels  with  the  armature  can  be  re- 
moved by  means  of  a  drop  pit  without  disturbing  the  field 
coils.    The  core  of  the  field  coil,  as  above  mentioned,  is  integral 


with  the  steel  cross  ties,  the 
faces  being  made  up  of  laminated 
soft  iron  sections  dovetailed  into 
the  cast  steel  cores  and  held  in 
position  by  the  field  coils. 

The  brush  holders  are  mounted 
on  insulated  supports  secured  to 
a  lug  cast  on  the  frame  cross 
ties,  and  are  arranged  to  allow  a 
considerable  degree  of  vertical 
adjustment.  Thin  construction, 
as  well  as  other  features  of  the 
motor,  are  clearly  shown  in  the 
illustrations  of  the  cross  sections 
through  the  motors.  It  will  be 
seen  that  since  the  armature  is 
rigid  on  the  drivers  and  the  field 
coils  and  brushes  are  carried  on 
the  frame  that  there  will  be  at 
all  times  considerable  vertical 
movement  between  these  parts 
and  hence  all  parts  of  the  motors 
are   arranged    to   suit.     The   air 

gap  between  the  armature  and 
pole  face  is  nominally  %  of  an 
inch. 

The  Sprague-General  Electric 
multiple  unit  system  of  control 
Is  used  on  these  locomotives,  and 
the  motorman's  controller  located 
in  the  cab  is  the  master  controller 
for  operating  the  contacts  located  in  the  end  portions  of  the 
superstructure.  Notches  on  the  master  controller,  however, 
correspond  directly  to  the  different  contacts  on  the  main 
controller,  and  are  divided  into  three  general  sections.  The 
first  section  connects  all  four  motors  in  series  together  with 
a  certain  amount  of  reslstence  and  for  each  notch  of  the 
controller  in  the  first  group,  parts  of  this  resistance  are  cut 
out  until  the  four  motors  are  connected  in  series  directly 
across  the  terminals.  The  next  group  at  the  first  notch 
connects  the  motors  in  gioups  of  two  motors,  which  are  in 
series,  the  two  groups  being  In  multiple  with  resistance  In 
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the  circuit.  As  the  handle  is  still  further  pulled  back,  each 
notch  (  uts  out  more  resisUince  until  it  has  all  been  cut  out. 
The  controller  then  passes  to  the  third  group,  where  all 
motors  are  couuected  in  multiple,  there  being  at  the  first 
notch  of  this  group  resistance  in  the  circuit,  which  resistance 
is  agaiu  gradually  cut  out  until  finally  at  the  last  notch 
the  motors  are  given  the  full  amount  of  current  when  con- 
nected In  multiple.  The  resistance  consists  of  fiat  grids  of 
cast  iron  mounted  in  cast  iron  frames  from  which  they  are 
insulated.  The  connection  to  the  controller  contacts  is  made 
by  heavy  copper  bars.  Cast  iron  is  used  for  resistance 
because  it  is  cheaper,  has  a  high  specific  resistance  and  will 
stand  a  large  amount  of  heat  before  any  danger  of  short 
(ircuiting.  In  order  to  prevent  burning  out  the  motors  by  too 
rapid  reduction  of  resistance  in  the  circuit  before  they  have 
come  to  speed,  there  is  an  electrical  arrangement  in  the 
(ontroller,  which  prevents  it  being  moved  to  another  notch 
before  the  motors  have  reached  the  proper  speed.     It  is  also 


pneumatic  bell  ringer,  and  on  the  opposite  end  is  an  air 
whistle.  The  end  upon  which  the  whistle  is  located,  and  to- 
ward which  the  brake  rod  iiushes  is  called  the  ""A"  or  front 
end    of   the   locomotive.      .No    attention,    however;  jus  .i^V«n   to 

this  in  the  direction  of  operation. 
Tlie  table  of  general  dimensions  and  weights  follows: 

'»•.•;. '■•i      '  ■ ,-"         -  -:.■  ■  a 

•.»■««>'•.»»»»■•*",••"»»  •  •200,500  lbs. 

.(k  .*"•*"*  •  ^  *i...  .  a  •  •.»y^  fli  *!••'■  f-^A  •,■•  •  •  •   •  l^^.vUv      IDS. 
,•  •   •-■•.•   •  ■•   •"  •.-5*  •   ."  fc   fc  b'*..*^*-  •  •••,'•-*  '*>  •  '•'•  •••-••••*.^'       k\,. 

>   ft>   *  -   •  ».-•   •-.•   .....ja^a  •'•  •'•'.  •  ^-^   ,'•   •-•■•'b  •*,.«••   •  X^      IV. 

......44   in. 


No.   of.   driving   wheels 
Total  weight   ......  i . 

Weight  ou   (irivers.i. . 
Total  wheel  base..... 

Driving  wheel   base.  .  . 
Diameter  of  drivers. ...... .V.. 

Diameter  of  truck  wheels , 

Diiyiieter  of  driving  axles,..-. 
Total  length  ...;.,.  i<,,.i. , v.: 
Extreme  width  .....*  i:i, -.'..,. 
Height  to  top  of  cab..„".' 
Normal  rated  power 

Maximum  power .i.:; 

Tractive  effort .,. 

Voltage  of  .supply   current. 
Normal   full    load   cuirent 


*.>  a.'*.-,  a 


.36  in. 
8.5  in. 

.37  fC 

.10  ft. 

14  ft.  4  in. 

,.2,200  h.p. 

.3.000  h.p. 

.34,000   lbs. 

650   V. 

i.  .3,050  a. 
Maximum    full    load  current .  ......  .-. .  .i....».  ..■^.... .  .4.300  a 
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Type  of  motors 


'.  •  ••■**■••* 


;G  E-34-A. 


Ii;Nou.vNcK. — Seven  times  out  of  ten,  ignorance  will  abuse 
vested  authority.  The  technical  graduate  as  a  beginner,  if 
given  authority,  will  display  many  forms  of  ignorance.  "Get 
next" — D.  T.  Taylor,  St.  Louis  Railway  Club. 


Less  Red  Tai'e. — First  consider  directness,  which  is  the  staff 
of  business.  This  means  that  concentrated  responsibility  must 
ca^rry  with  it  concentrated  authority.  A  man  cannot  produce 
results    without    power    to    remedy    existing    conditions.     The 

path  of  the  statement  of  net  results 
should  be  tlie  direct  return  path  of  the 
appropriation.  But  should  this  path  in 
most  cases  lead  clear  to  the  vice-jiresi- 
dent's  desk,  or  even  the  general  man- 
ager's? It  ought  to  be  possible  for  an 
official  to  show  a  correctly  figured  plaa 
for  effecting  economies  tc  his  superior 
and  get  the  authority  for  expenditure 
therefor. — Paul  R  Brooks,  before  the  New 
York  Railroad  Club. 


The  officer  who  can  smile  as  he  comes 
in  contact  with  those  under  him  Is  best 
fitted  to  make  those  who  neglect  their 
duty  tremble,  since  when  he  does  loojv 
serious  there  is  no  question  as  to  the  seri- 
ousness of  the  offense. 


.•■'5 


SECTIO.V   OF   ELECTRIC    AIB   PUMP. 

impossible  to  move  the  controller  handle  unless  the  reversing 
lever  is  fully  thrown  either  forward  or  backward,  this   pre- 
vents burning  out,  caused  by  the  controller  handle  being  in  a 
mid  position  before  the  current  is  thrown 
on  by  the  reversing  lever. 

For  the  air  brake  and  other  pneumatic 
devices  there  is  located  in  the  cab,  a  dou- 
ble cylinder  air  compressor  driven  by  two 
Seneial  electric  600  volt  series  motors. 
The  appearance  of  this  conipress(  i-  is 
shown  in  one  of  the  illustrations,  and  its 
construction  is  made  clear  by  the  cross 
section.  It  has  a  capacity  of  75  cu.  ft.  of 
free  air  per  minute,  and  is  controlled  by 
a  governor,  which  automatically  cuts  the 
niotors  in  and  out  of  the  circuit  when  the 
•lir  pressure  falls  below  12.5  lbs.  or  ex- 
ceeds 135  lbs. 

Klectric  headlights  are  mounted  on 
either  end  of  the  locomotive  and  behind 
tliem  on  one  end  is  a  regular  locomotive 
bell,  operated   by   either  a  cord   or  by  a 
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STEEL  PASSENGER  CAR. 


Harriman  Lines. 


A  sample  standaid,  (iO  ft.,  steel  coach  for  the  Harriniaii 
Linos  wa.s  recently  designed  and  built  by  the  Southern  Pacific 
Company  at  the  Sacramento  shops.  The  general  dimensions 
and  data  for  this  car  are  as  follows: 

I>'ngth  oviT  Piid  sills- 59   ft.   in   Ins. 

r)istan<-«»  between   inner  faofis  of  coupler  knuckles 67   ft.    10   ins. 

Distance  from  centre  of  body  bolster  to  outside  of  end  sill.  .    8  ft.  10  ins. 

Width  over  side  sills 9    ft.    8    ins. 

Width  over  eaves   9  ft.  8''^.  Ins. 

Height  top  of  rail  to  top  of   roof 13  ft.  814  ins. 

SeatirK  capacity , 70 

Weight  of  car  body ";:.-•,",'.; ..""..  ►>. 75,500  lbs. 

Weight  of  trucks .  ...  .  ...  .  '.  . 31,500    lbs. 

Weight,  total 107.000   lbs. 

W^heels,  diameter   36%    ins. 

Jouraals   5  X  8  Ins. 


The  centre  sills  are  12  in.  I  beams  31'/-!  lbs.  per  ft.,  and  ai 
continuous  over  the  platforms.  They  are  reinforced  by  tli 
IVi'  in.  truss  rods,  as  shown.  The  side  sills  are  ^i^xTxi^  ii 
angles,  the  longer  leg  being  placed  vertical  and  riveted  to  tli 
side  sheet.  The  centre  and  side  sills  ate  tied  together  betweei 
the  bolsters  by  the  needle  beams  and  by  6-in.  channels,  8  lbs.  t ' 
the  foot,  which  also  answer  the  purjjose  of  floor  supports. 

The  different  members  forming  the  needle  beam,  consistin- 
of  14-in.  plates,  with   angles   riveted  to  the  edges,  as  showi  . 
are  secured  to  the  sills,  and  are  in  addition  tied  together  b 
the  %x9  in.  plate  riveted  to  the  angles  at  the  bottom,  and  e: 
tending  the  full  width  of  the  car  and  by  the  i/,x7  in.  top  cove: 
plate. 

The  6-in.  channels,  8  lbs.  per  ft.,  which  tie  the  sills  togetht 
and  carry  the  longitudinal  floor  supports  are  fastened  to  i^" 
centre  sill  by  %x2^x2H  in.  angles,  and  to  the  side  sill  ani 
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posts  by  angles  and  gussets,  as  shown  in   the  drawing.     The 
diagonal  braces  are  4-in.  channels,  5%  lbs.  per  ft. 

The  body  bolsters  are  double  and  of  cast  steel.  The  end 
sills  consist  of  a  y^-in.  plate,  with  4x4xi^  in.  angles  riveted 
at  the  top  and  bottom,  and  with  a  5-16-in.  plate,  20  ins.  wide 
at  the  centre,  riveted  to  the  top  angle  and  to  the  longitudinal 
sills. 

The  arrangement  of  the  steel  platform  and  the  Janney 
coupler  attachment  is  shown  on  the  drawings,  except  that  the 
coupler  is  equipped  with  the  standard  centering  device  used 
by  the  company.     Miner  tandem  spring  draft  gear  is  used. 

The  floor  construction  is  as  follows:  The  usual  wooden 
nailing  strips  are  not  required,  as  they  are  replaced  by  the 
5-16x2x3-in.  angles,  on  which  is  placed  a  1-16-in.  steel  plate 
as  shown;  above  this  is  placed  a  layer  of  mineral  wool,  and 
then  a  lYa-In.  layer  of  Oregon  pine.  T  and  G,  3-ln.  face.    Above 


this  wooden  flooring  is  placed  a  1-16-in.  steel  plate,  a  1-16-in. 
layer  of  asbestos  and  a  %-in.  thickness  of  linoleum. 

The  side  posts  are  %x2i^x4  in.  angles,  with  strips  of  l»4x 
4  1-16  in.  yellow  pine,  bolted  to  them  for  securing  the  inside 
finish  and  window  sash.  The  ends  of  the  posts  are  bent  to  fit 
the  side  sill  and  side  plate  angles.  The  belt  rails  are  %x2'4x4 
in.  angles  fitted  between  the  posts  and  riveted  to  them. 

The  side  of  the  car  below  the  windows  is  covered  with  3-16- 
in.  steel  plate,  riveted  to  the  posts  and  butt  jointed  in  three 
places  to  permit  convenient  handling  of  the  plates.  Between 
the  windows  %-in,  plates  are  riveted  to  the  posts,  the  ends  of 
these  extending  under  the  letter  board  plate.  The  letter  board 
is  a  %-in.  steel  plate.  The  construction  of  the  end  framing 
is  clearly  shown  on  the  drawing.  The  roof  carlines  are  Ux 
2x3  in.  angles,  and  are  riveted  to  the  side  plate  angles,  and 
have  l%x3  In.  wood  fillers    bolted  to  them  for  securing  the 
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head  lining.  The  roofing  consists  of  3-32  in.  plates.  Tne 
inside  finish  is  of  Mexican  mahogany.  Cottier  ventilators 
are  use<l.  The  car  is  heated  by  the  Consolidated  system,  in 
conjunction  with  a  double  coil  Fruraveller  heater,  and  is 
equipped  for  lighting  either  by  gas  or  by  the  United  States 
(Moskowitz)  system  of  a.xle  electric  lighting. 

We  are  indebted  for  drawinsis  and  information  to  Mr.  J.  J. 
Kruttschnitt,  director  of  myintenance  and  operation  of  thr 
I  Ian  inian  Lines. 


THE  COLLEGE  GRADUATE  IN  PRACTICAL  WORK. 


iLomething  may  possibly  be  gained  by  rcnside:ing  what  has 
seemed  to  many  of  the  friends  of  our  young  graduates  to  be 
the  one  defect  which  they  practically  all  have  in  common. 

For  a  period  of  from  six  months  to  two  years  after  graduat- 
ing they  are,  generally  speaking,  di-xontented  and  unhappy. 
They  are  apt  to  look  upon  their  employers  as  unappreciativo, 
unjust  and  tyranni(al.  and  it  is  frequently  only  after  changing 
omjdoyers  once  or  twice  and  finding  the  same  laclc  of  appre- 
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riation  in  all  of  them  that  they  finally  start  upon  their  real 
careers  of  usefulness. 

On  the  other  hand,  the  attitude  of  employers  toward  young 
graduates  is  fairly  expressed  by  the  following  written  instruc- 
tions given  for  the  selection  of  quite  a  large  number  of  young 
men  to  fill  positions  which  presented  opportunities  for  rapid 
development  and  advancement.  These  instructions  were  to 
give  the  preference— first,  to  graduates  of  technical  schools; 


second,  to  the  graduates  of  the  academic  departments;  but  to 
employ  no  college  boy  who  had  not  been  out  for  more  than 
two  years. 

Why  is  it,  then,  that  these  young  men  are  discontented  and 
of  practically  little  us€  during  the  first  year  or  two  after 
graduating? 

To  a  certain  extent  this  is  unquestionably  due  to  the  sudden 
and  radical  change  from  years  spent  as  boys  almost  solely  in 
absorbing  and  assimilating  knowledge  for  their  own  benefit  to 
their  new  occui)ation  of  giving  out  and  using  what  they  have 
for  the  benefit  of  others.  To  a  degree  it  is  the  sponge  objecting 
to  the  pressure  of  the  hand  which  us€s  it.  To  a  greater  degree, 
however,  I  believe  this  trouble  to  be  due  to  the  lack  of  disci- 
pline and  to  the  lack  of  direct,  earnest  and  logical  purpose 
which  accompanies,  to  a  large  extent,  modern  university  life. 

During  the  four  years  that  these  young  men  are  at  college 
they  are  under  less  discipline  and  are  given  a  greater  liberty 
than  they  have  ever  had  before  or  will  ever  have  again. 

As  to  college  discipline,  it  cannot  be  a  good  training  for 


•Exfrarts    from    an    address    delivered    by    Mr.    Frederick    W.    Taylor 
Pres.   Amer  Soc.   Mech.    Eng.,   at   the  dedication   of  the   new   Engineering 
Building  of  the  Uoiversity  of  Pennsylvania,  October  19,  1906. 
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after-life  for  a  young  man  deliberately  to  be  told  by  the  uni- 
versity authorities  that  he  can  flagrantly  neglect  his  duties 
sixty  times  in  one  term  before  any  attention  will  be  paid  to  it; 
while,  if  in  business,  the  same  young  man  would  be  discharged 
for  being  absent  two  or  three  times  without  permission. 

Of  all  the  habits  and  principles  which  make  for  success  in 
a  young  man,  the  most  useful  Is  the  determination  to  do  and 
to  do  right  all  of  those  things  which  come  his  way  each  day. 
whether  they  are  agreeable  or  disagreeable;  and  the  ability  to 
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do  this  Is  best  acquired  through  long  practice  in  doggedly 
doing,  along  with  that  which  is  agreeable,  a  lot  of  things  which 
are  tiresome  and  monotonous,  and  which  one  does  not  like. 

As  to  the  object  of  college  life:  some  boys  are  sent  to  the 
university  to  learn  how  to  mingle  with  men  and  to  form 
friendships  which  shall  prove  useful  and  agreeable  in  after-life. 
Some  go  there  to  amuse  themselves  and  some  to  get  the  stand- 
ing given  by  a  college  degree. 

Something  can  be  said  for  each  of  these  objects.  Is  not  the 
true  object  of  all  education,  however,  that  of  training  boys  to 
be  successful  men?  I  mean,  men  successful  in  the  broadest 
sense,  not  merely  successful  money  getters.  Successful,  first, 
in  developing  their  own  characters  and,  second,  in  doing  their 
full  share  of  the  world's  work. 

Young  men  should  not  come  to  college  mainly  to  get  book- 
learning  or  a  wide  knowledge  of  facts.  The  successful  men 
of  our  acquaintance  are,  generally  speaking,  neither  learned, 
nor  men  of  great  Intellect.  They  are  men,  first  of  all,  pos- 
sessed with  an  earnest  purpose.  They  have  a  certain  all-round 
poise,  or  balance,  called  common  sense.  They  have  acquired, 
through  long  training,  those  habits,  both  mental  and  physical, 
which  make  them  masters  over  themselves;  and  at  all  times 
they  have  the  firm  determination  to  pay  the  price  for  success 
in  hard  work  and  self-denial. 

Is  not  the  greatest  problem  In  university  life,  then,  how  to 
animate  the  students  with  an  earnest  logical  purpose? 

In  facing  this  question,  I  would  call  attention  to  one  class 
of  young  men  who  are  almost  universally  imbued  with  such  a 
purpose,  namely,  those  who,  through  necessity  or  otherwise, 
have  come  Into  close  contact  and  direct  competition  with  men 
working  for  a  living.  These  young  men  acquire  a  truly  earnest 
purpose.  They  see  the  reality  of  life;  they  have  a  strong 
foretaste  of  the  struggle  ahead  of  them,  and  they  come  to  the 
university  with  a  determination  to  get  something  practical 
from  the  college  training  which  they  can  use  later  in  their 
competition  with  men. 

They  are  in  great  demand  after  graduating,  and,  as  a  class, 
make  themselves  useful  almost  from  the  day  that  they  start 
in  to  work. 

•  ••••••« 

I  look  upon  this  actual  work  and  competition  with  men 
working  for  a  living  as  of  such  great  value  In  developing 
earnestness  of  purpose  that  it  would  seem  to  me  time  well 
spent  for  each  student,  say,  at  the  end  of  the  Freshman  year, 
to  be  handed  over  by  the  university  for  a  period  of  six  months 
to  some  commercial,  engineering  or  manufacturing  establish- 


ment— there  to  work  as  an  employe  at  whatever  job  is  given 
him,  either  manual  or  other  work.  He  should  have  the  same 
hours  and  be  under  the  same  discipline  as  all  other  employes, 
and  should  receive  no  favors.  Moreover,  he  should  be  obliged 
to  stay  even  a  longer  time  than  six  months,  unless  he  has.  In 
the  meantime,  given  satisfaction  to  his  employers. 

My  belief  in  the  benefits  to  be  derived  from  doing  practical 
everyday  work  early  in  the  college  course  Is  not  the  result  of  a 
theory.  It  is  founded  upon  close  observation  and  study  of 
young  men  who  have  had  this  experience,  and  also  upon  a 
vivid  remembrance  of  breakfasting  each  morning  at  5:  30  and 
starting  to  sweep  the  floor  of  a  pattern  shop  as  an  apprentice 
some  thirty-two  years  ago,  after  having  spent  several  years  in 
preparing  for  Harvard  College.  The  contrast  between  the 
two  occupations  was  great,  but  I  look  back  upon  the  first  six 
months  of  my  apprenticeship  as  a  pattern-maker  as  on  the 
whole  the  most  valuable  part  of  my  education.  Not  that  I 
gained  much  knowledge  during  that  time,  nor  did  I  ever 
become  a  good  pattern-maker;  but  the  awakening  as  to  the 
leality  and  seriousness  of  life  was  complete  and,  I  believe,  of 
great  value.  /-K;^ 

Unfortunately,  laboratory  or  even  shop  work  In  the  univer- 
sity, useful  as  they  are,  do  not  serve  at  all  the  same  purpose, 
since  the  young  man  Is  surrounded  by  other  students  and 
professors  and  lacks  the  actual  competition  of  men  working 
for  a  living.  He  does  not  learn  at  college  that,  on  the  whole, 
the  ordinary  mechanics  and  even  poorly  educated  workmen 
are  naturally  about  as  smart  as  he  Is  and  that  the  best  way  to 
rise  above  them  lies  in  getting  his  mind  more  thoroughly 
trained  than  theirs  and  in  learning  things  they  do  not  know. 
All  of  this  should  be  taught  him  through  six  months'  contact 
with  workingmen. 

Let  me  repeat,  in  conclusion,  that  our  college  graduates  are 
the  best  picked  body  of  men  In  the  community.  Yet  I  believe 
that  it  is  possible  to  so  train  young  men  that  they  will  be 
useful  to  their  employers  almost  from  the  day  that  they  leave 
college,  so  that  they  will  be  reasonably  satisfied  with  their 
new  work  Instead  of  discontented,  and  to  place  them,  upon 
graduating,  one  of  two  years  nearer  success  than  they  now 
are,  and  that  this  can  be  best  accomplished  by  giving  them  an 
earnest  purpose  through  six  months'  contact  early  In  their 
college  life  with  men  working  for  a  living  by  rigidly  prescrib- 
ing a  course  of  studies,  carefully  and  logically  selected,  and 
with  some  definite  object  in  view,  and  by  subjecting  them  to 
a  discipline  comparable  with  that  adopted  by  the  rest  of  the 
world. 
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ht'ful  lilting.  .Tire  roofijig  consists  of  "-32  in.  platers.  TiU' 
insi<l«'  finis))  is  of  .Mexiian  iniihoj^any.  Cottier  vi-nlihitor.- 
;iH'  \\st't\.  Th»'  «;ir  is  in';it»'<i  \>\  tli«'  Consolidated  system,  in 
conjijiKiion  with  a  doiilil*-  coil  Fninivflltr  healer,  and  if 
«<|iii|i|»tMl  for  liKlltin.^:  eiiln-r  ,l>y .  gji«  of  by  tl»e  rnileil  States 
t.Moskowtt/.i   Ky.sioni  of  axle  t'ji'itric  Uuhtini:. 

Wf  are  indelited  for  ilrawiiiys  an,il  information  lo  Mr.  J.  .1. 
Knit tsrhniti.  (lirector  of  Miaiiitenanrc  ;iii(|  o|itiaiion  of  thr 
I  Ian  iniaii  iJnes. 

THE  COLLEGE  GRADUATE  IN  PRACTICAL  WORK. 


:  oitieilun^  ni;t\  iMissilily  l»c  n. lined  l»v  t  <  iiside/inij:  what  iii.s 
seemed  lo  nitinv  of  ilie  f i  ionds  of  our  vouim  Ul'iidilates  to  !)•• 
ilo-  one  d.«^ifVeJ:  \vlii<li   iloy   pra:  li-ailx    all   have  in  <  fniiiaoii. 

Kor  a  jii'rind  of  from  six  nionilis  to  two  xrars  after  fi.adMai- 
irti;  liiey  are,  .uenera!i>  sjic  lUjn;;.  ili-ioiiit-nted  ami  iinliappy. 
They  are  apt  to  looU  npoii  liu-ij-  i-mployers  as  unaitprecialivr. 
iinjiisi  and  tyranniial.  anil  it  Is  fretjuentlj  only  after  ehantrinii 
'  niploypi'fS  or>('P;-4>r.  t>VH*e  and   tindins  th«^  same   la<ic   of  apjMe 


^=>«»>^ 


Pr 


i^ 


•  ialion   in   ail   of  llierii   that  they   tinallv    .siart    upon   their   real 
<  ar»er«  <»f  n»«'fnlness. 

On  fht  oilier  Iiand,  the  auitnde  of  employers  toward  yoiiiit; 
mad  nates  is  fairly  expressed  by  the  following  written  insinic- 
tioiis  Kiven  for  the  ^elertion  of  (inite  a  lar.ue  numher  of  yoiin;; 
men  l«*  fill  positions  -whic  h  iire.-cnted  (»i>|'<'i'ti"ii'les  for  rapid 
dt-velopmont  ami  advamement.  These  inslrnnions  were  to 
i;ive  the  preference — first,  to  graduates  of  technical   schools: 


second,  to  the  graduates  of  the  academic  departments;  but  to 
I'UipIoy  no  college  hoy  who  had  imi  hfcii  <nii  for  juori'  ihali 
two  years. 

Why  is  it,  then,  thai   these  young  men  are  discontented  and 
>  r    piiKtically    little    ii>e    ilurinsi    the    first    yewr^.  Oi^tW'it*^^  ,aff^ 
.uraduafing?  ,.  ,.  v;'  . 

To  a  «eriain  extent  this  is  utiqfiestfohably  dii<-  lo  tiic  sufideii 
:':id  radical  change  from  y<'ars  spent  as  hoys  almost  solely  in 
aiiscrhing  and  assimilaiing  knowleilge  for  their  own  benefit  to 
ilieir  new  oc<iipation  of  fii\iiig  out  atid  using  what  they  have 
for  the  heliefit  of  others.  To  a  <legrce  it  is  the  sponge  objotlilig 
lo  the  pressure  of  the  hand  which  uses  it.  To  a  greater  degree, 
lumever,  I  believe  this  trouble  to  he  due  to  the  lack  of  di.'^ci- 
pline  aiKJ  to  the  lack  of  direct,  earnest  and  logical  purjiose 
which  accompanies,  to  a  large  extent,  modern  university  life. 

During  the  four  years  that  these  young  men  are  at  cidlege 
they  are  under  less  discipliiif  and  arc  given  a  greater  lilierfy 
than  they  have  c\»'i-  lia<l  liefore  or  will  ever  have  a.gain. 

.A.s   to  college  discipline,    it    cannot    lie  a   g<iod    trainintr   fur 


»4  toJ.         -     I' 

Srt  Huh  %t 


-rtliou  »t  HnbUr 
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•KSfM.t^    from    iii.    ...;.;,  li.  livt;..)    by    Mr     Fn<i<ri.  k    W.     lii.vl.u 

>*rts,    Ani<r  .Sdc.    .Mtich.    Eng.,    al   iho   tlcdii  atiuu   of    tho    m  w    EltiKineeiiiig 
Uuililiiig  of   the    I'liiversUy  of   Pennsylvania,   October   19,   lUOO. 


after-life  for  a  young  man  d<diheratel.\  to  he  told  by  the  uni- 
versity authorities  that  he  can  flagrantly  negle(  t  his  duties 
-ixty  times  in  one  term  before  any  attention  will  lie  paid  to  it: 
while,  if  in  business,  the  same  young  man  would  be  discharged 
for  being  absent  two  or  three  times  without  permission. 

Of  all  the  habits  and  |irinciples  which  make  for  success  in 
a  young  man,  the  most  useful  Is  the  ileiennination  to  ili>  and 
to  do  rhiht  all  of  those  thiu;i.s  irhifh  (onie  his  way  coih  day. 
whether  they  are  aijrceahle  or  disagreeable;  and  the  ahilify  to 
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"l<i  Uiis  is  b<»3t  ac<iuirod  thioii2;h  long  j)ra«tieo  in  doggedly 
floing.  alorij?  with  that  whi«h  i.-^  aurrfal^lo,  a  lot  of  things  which 
■ire  lirchoiuf  iind  nionotonoufs.  and  which  oik,-  docs  not  like. :,!; 

As  lo  the  ol»j«kt  of  CDliege  Jife:  some  bidiys  aie  ^Mrtit  to  the 
univcisitj-    to  learn    li»nv    to  iiiingio   with    men    and    t<)   fpnoa 
t'lifnd.sliips  whirh  shall  provt-  useful  and  agreeable  iii  after-life. 
.Some  go  there  (o  ajuui^e  tliein.si-lves  and  sonie  to  get  the  stand 
iTjg  given  by  a  eollege  degree;  v:    V 

Something  can  be  said  for  eacii  of  these  obj<?tt»*.  la  not  the 
true  ol»je<t  of  all  edueation.  however,  that  of  training  boys  to 
hi'  suece.s.sful men*.'.  1  mean,  men  sutie^sful  iu  the  broadest 
M'ttse,  not  merely  ftutce.ssful  money  getters.  Siieeessfal,  flrsf. 
ill  deVeJ<»i)ing  their  own  chahitterH  anil,  $e<-6bd,  In  doin^  their 
full  share  of  the  world's  work.      •  '    ; V  j  :\     ■  -;;>        ■  i- 

Young  men  should  not  couie  to  eoiivge'iMainty  to  get  bbok- 
learning  or  a  wide  knowledge  of  facts.  The  suc<essf»il  men 
of  our  aciiuaintanoe  are,  genei'aHy  speaking,  jieitlrer  learnwJ, 
nor  men  of  great  intellect.  Tht'V  art?  men,  first  of  all,  pos- 
sessed with  an  earnest  purpose.  They  have  a  Certain  all-round 
frtdse,  Or  balance,  caUtnl  common  sense.  They  have  aequired, 
through  long  training,  those  habits,  both  mental  and  physioal, 
which  makt'  them  masters  over  t  hem  selves:  and  at  ivll  tfiiK's 
they  have  the  firm  determination  fo  pa.y  the  price  for  miecest? 
in  hard  w<>rk  and  self-denial.  ..:■'■  ' 

I.s  not  the  greatost  problem  in  uhiversity  life,  then,  how  tt» 
animate  the  siudeiit.s  with  an  earnest  logical   p(ir|)Ost»?  .. .  1/  . 

In  fa<ing  this  (lue.stiun.  I  would  call  aiiention  to  one  elasS' 
of  young  men  who  are  almost  universally  imbued  with  sucii  a 
pun)ose,  namely.  th»)se  who,  through  necessiity  br  oiherwMse/ 
have  come  into  <I<>se  <oiitact  and  direct  compi'tiHon  with  men 
working  for  a  living.  These  young  n)en  .aiijuire  a  truly  earnest 
purpose.  They  see  tlif  reality  of  life;  tliey  have  a  strong 
foretaste  of  the  struggle  ahead  of  them,  and  they  come  to  the 
university  with  n.  determination  to  get  something  practical 
from  the  colltgi-  training  wbi<;h,tbeyaeiin«««  later  in,  (heir 
i'ompetition  with  men.      ;{;■•■;■:  ^'- ~  '{V'V'  ^^^^  ''S -''  :-;^ 

They  aie  in  great  deniand  after  graduating,  and,  as  a  class. 
make  themselves  useful  almost  from  Uve  day  tliat  they  st^rt 
in  to  work.  •  ^  .,    ;  ...    . 

I  look  upon  this  a<ttial  worti  and  conrpetition  witft  men 
wnrldng  for  a  living  as  of  such  great  vnlne  in' develoinng 
earnestness  of  purpose  that  it  wchiM  ^e.-m  lo  me  time  well 
spent  for  each  student,  say,  at  the  end  of  the  l^reshman  year, 
to  he  handed  oyer  by  the  university  for  a^pcHt>d  of  six  months 
to  somo  commorcial,  engineering  or  inanufucturing  establish- 


ment there  to  vsork  as  an  eriiploye  ..it  whiiifver  job  i.-=  given 
hiiu,  cithermanual  or  other  work.  He  .^hnnld  have  the  sanie 
•  -hours  and  i)eun<ter;the  same,  discipline  as  all  other  employ*^, 
.lod  should  receive  no  favors.  Moreover,  hfe  should  l>e  obliged 
to  stay  even  a  longer  tliui*  than  six  months,  unless  he  )ias,  tn 
the  n\<^uM.ine.  giy<^  satlsfaciiigili  to  |iis  enjployers. 

'','■■    ;;r-- '"\\  •-•.■•^  -'.■-•■.■'.    •■■    '   '  _'\ '■'■'' '■■'-  - 

Aly  i»elief  III  tile  benefits  to  l:>e  ijerlved  from  tloing  practical 
everyday  -work  eatix  in  the  college  course  Is.  not  the  result  of  a 
fiieory.  It  is  foundtd  tipon  cI6s«^  observation  and  study  of 
>'MJ"S  men  wh<i  huvf  h:j<i  ihis  exjju'rience,  and  also  upon  a 
vivid  remembigiK-e  of  breakfasting  each  morning  at  .'>:  30  and 
starling  to  sweey  tho  lloor  of  a  pattern  shop  as.  an  aprH-eaiic. 
-■seme  ihirt.v-two  years  ago,  after  having:  s^pent  several  years  in 
prepaiing  for  Ilarvaril  College.  The  c.ontra.st  between  the 
two  oitii  I  Kit  ions  was  great,  but  FJOok  back  n|mn  the  Jirst  six 
mdnUis-ijj^iny  :appreiu1ct'shi|r':a».  a  liattern-ma  a£  .««  the 
\yhoIe  the  most  va luald«>  |iart  Of  my  education.  Xot  that  f 
gaiiied  n|o<h  knowhyjge  during  that  tJm*',  nor  did  I  <'V4?r 
lMH-<)ine  a  giVojl  pattern  maker;  but  the  awakening  as  to  the 
lealityand  .serfOusuesR  of  life  was  c<niiplet<?mid,  I  believe,  of 
Pfreat  value  r         ;      ^  i^ 

Unfortunately,  laboratory  or  even  shop  work  In  the  nqiver- 

sity-  u.setul  as  they  aiv,  <lo  n«»t  serve  at  all  the  .sam.-  t'tirposse. 

>inc«v j;h<»  yoniig  man   i.'i  surrounded   by.  other  students   and 

■    ptofes-siors  ami  laicks  the  actual  42onip^»titiottor  inen  working 

.    f«'  ii  living;    Ij«d«)es  not  )eam  at  college  that,  on  the  wholt?: 

>■  the  ordinaiy   m<M-hanics  and  even   poorly  educated    worktnen 

v.areilaturally  about  as  smart  as  he  is  and  that  the  best  way  to 

;.  rise  al>oye  them V  lies  in  getting  hfs  mind  more  thorotighly 

trained  than  theirs  and  iri  learning  things  tfeey  do  not  know 

AM  of  this  shoubi  be  taught  hint  thiHuigh  six  months'  conta.t 

with   workingnien. 

Uet  nie  iei»eat,  fn  conclusion,  that  our^c^^  gradwa!^  jire 

the  liest  picked  body  of  men  in  the  coinmuuity.     Yet  1  b«ilSeve 

-:;;thai  it  is  possible  to  so  train  young  men,  that  they  will  be 
usefutto  their  employers  almost  frtSm  the  dav  that  fhev  lea\e 
volh-ge.  .^o   that  they   will    be    reasonably   satisfied    with   th.-ir 

:  nt-w  work^instejul  of  discontented.  an<i  to  place  them,  ui-on 
u'laduaffng,  cMie  of  two  years  nearer  s«c<ess  than  they  bow 
itre.  and  that  this  can  he  best  accomplish*^!  b.v  giving  them  an 

farnesi    puipose   through   six  months-  contact    early  in   thvir 
r-dlegp  lifc^  with  men  working  for  a  living  by  rigidly  i.res«rib 
ing  a  course  of  stndies,  carefu»>  and  logically  selected,  and 
with  sonie  definite  obj.Mt  in  view-,  and  by  s«bj<Mting  them  m 
■I  dir^cipliny  ^oinjwjable  with  that  adopted  iiyljie  rest  of  the 

'    world. -■■•••-■-■"  ■,^-- ■•....-.;  ■ 
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TOOL  ROOM  CARE  AND  ECONOMY. 


MB.    F.   G.    DE    SAUSSUBE.* 


Although  there  is  more  or  less  truth  in  the  old  saying  that 
•'Any  man  can  do  good  work  with  good  tools,  but  it  takes  a 
good  man  to  do  good  work  with  poor  tools,"  still  it  Is  self- 
evident  that  the  philosopher  was  not  a  product  of  the  twentieth 
century  shop,  for,  had  he  known  the  modern  rush  or  worked 
under  a  "piece-work  system,"  he  would  have  seen  that  good 
tools  are  as  essential  to  an  organization  as  is  good  material, 
and  that  the  tool  room  is  the  very  heart  of  the  modern  shop 
body. 

Much  attention  has  been  given  to  material,  but  the  care  of 
tools  is  woefully  lacking  in  most  of  our  large  plants  and 
systems,  and  yet  a  saving  of  expenses  in  this  department  is 
easily  accomplished. 

For  the  tool  room  foreman  to  care  for  the  tools,  it  is  neces- 
sary for  him  to  know  at  all  times  the  location  of  any  particular 
tool,  whether  in  service,  under  repairs  or  on  the  rack,  and  to 
gain  this  information  a  checking  system  must  be  installed — 
one  that  will  cover  at  least  four  points:  (1)  Tools  in  service; 
(2)  tools  under  repair;  (3)  tools  ordered;  (4)  tools  to  be 
orderetl.  But,  to  have  a  checking  system,  it  stands  to  reason 
that  each  tool  belonging  to  the  shop  must  have  a  separate  and 
distinct  place  in  the  tool  room  and  that  its  name,  size  or  num- 
ber be  clearly  stenciled  under  its  place  in  the  rack.  There 
are  numerous  forms  of  racks,  upon  which  the  smaller  tools, 
such  as  drills,  tap?-,  etc.,  may  be  kept,  some  conical  in  form, 
flat  shelves  or  pigeon  holes;  but,  for  economy  of  space  and 
simplicity,  the  slanting  rack,  as  shown  in  Fig.  1,  is  probably 
the  best.  These  racks  are  cheap  in  construction,  durable  and 
clean;  no  cupboards  as  dirt  collectors,  and  can  be  placed 
wherever  most  convenient. 

Upon  the  facing  strips  of  these  racks  the  name  and  size  of 
the  tool  should  be  clearly  stenciled  (yellow  cromine  letters 
upon  a  black  background  making  a  good  combination),  and  to 
do  this,  strips  of  bright  tin  cut  2  ins.  wide  are  lampblacked, 
and  the  letters  then  stencilled  upon  them.  The  reason  for  using 
tin  instead  of  painting  upon  the  board  itself  is  two-fold:  a 
better  surface  and  easier  for  the  painter. 

An  easy  method  of  laying  out  these  tins  is  as  follows:  Take 
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table,  insuring  a  quicker  and  better  job  than  if  he  had  to  d- 
the  work  with  the  tins  previously  nailed  upon  the  racks. 

After  all  tools  are  thus  taken  care  of,  the  rules  to  keep  then: 
in  their  proper  places  cannot  be  too  strict.     It  certainly  woult 
be  of  no  advantage  to  provide  a  place    for  each  tool  and  thei. 
to  allow  them  to  be  thrown  upon  the  floor  or  put  up  in  tht 
wrong  rack. 

The  shop  management  has  a  choice  in  the  checking  systen 


APPEARANCE    OF    TIXJL    BACK. 

of  whether  the  men  shall  carry  their  own  checks  or  have  them 
taken  care  of  in  the  tool  room.  Experience  compels  the  writer 
to  say  that,  where  the  checks  are  carried  by  the  men  many 
complications  will  arise,  checks  left,  at  home,  lost,  borrowed, 
stolen,  and  the  interchange  of  check  for  tool  other  than  at  the 
tool  room  window.  The  first  cost  of  taking  care  of  the  checks 
in  the  tool  room  is  probably  a  little  greater  than  when  every 
man  Is  given  his  bunch  of  checks,  but  its  simplicity  and 
accuracy  soon  pays  for  the  cost  of  construction  of  a  check  rack. 
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FIG.    1. — DETAILS  OF  TWO  ABBAXGEMENTS  OF  TOOL  BACK. 


a  roll  of  ordinary  wrapping  paper  and  saw  2  ins,  off  the 
end,  thus  giving  a  slip  of  paper  2  ins.  wide  and  several  hundred 
feet  in  length.  Stretch  these  slips  across  the  facing  pieces  of 
the  rack  and  mark  in  lead  pencil  the  size  of  the  tool  and  space 
required.  It  is  now  easy  for  the  painter  to  duplicate  this 
upon  the  tin  strips,  and  allows  him  to  paint  with  them  upon  a 
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A  careful  study  of  the  check  rack  illustrated  in  Fig.  2  will 
show  that  the  name  of  every  employe  is  placed  opposite  a 
small  pigeonhole  containing  twelve  tin  checks,  say  •)(,  xl'/i  ins. 
Each  check  (Fig.  3)  has  a  small  hole  punched  in  one  end,  so 
that  it  may  be  hung  upon  a  brad  driven  opposite  the  stenciled 
size  of  each  tool.  The  employe's  name  is  typewritten  upon 
heavy  paper,  and  this  paper  then  cut  into  strips  %  x  2  Ins.  and 
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the  pieces  placed  between  the  edges  of  the  folded  tin  receivers 
that  are  fastened  to  the  name  panel. 

The  continual  shift  of  men  in  larger  plants  makes  it  necessary 
to  keep  changing  the  names  from  time  to  time,  and,  that  the 
tool  room  foreman  may  keep  posted  and  have  his  rack  up-to- 
date,  it  would  be  well  to  adapt  a  form  something  similar  to 
the  following  for  the  men  employed: 


TO  THE  TOOL  ROOM   FOREMAN. — The   bearer 
Mr has  this  day 

been    employed    by    the    Co.,    please    give    him 

a  tool  check  number. 

.   Gea'l   Foreman. 
•  ••••*•  • '•  •  •'■•**■•'•'•"•*•*•  •  •^  •»•••••••.•••••••• 

(Typewrite     here     name     of    man     employed.) 


according  to  the  number  of  men  employed,  should  be  made  of 
light  material  and  have  one  side,  or  face,  hinged  to  act  as  a 
door.  To  remove  or  replace  a  name,  open,  the  door,  turn  the 
thumb  catches  down,  remove  panel  to  inside  of  rack  and  take 
out  or  slip  in  name  between  edges  of  folded  tin. 

Liet  us  now  illustrate  the  system  by  following  a  tool.  The 
employe,  John  Smith  No.  98,  comes  to  the  delivery  window  and 
wishes  the  %  in.  standard  taps.  The  tool  boy  takes  check 
No.  98  from  the  pigeonhole  as  he  passes  toward  the  tap  rack, 
hangs   it  on  the  brad   opposite   %   In.   "Standard   Taps"  and 


OM  98 


and  for  men  leaving  the  service: 


TO  THE  TOOL   ROOM   FOREMAN. — The  bearer 

Mr is   this   day 

leaving    the    Co.'s    employ,    kindly    O.    K.    his 
checks  and   return. 


I   •  •  •   4  -  •■  *   4 


Gen'l   Foreman. 
Tool    Room    Foreman. 


The  obje<'t  of  repeating  the  name  of  the  man  employed  Is  -that 
in  the  tool  room  this  bottom  name  may  be  cut  out  and  placed 
in  the  rack. 
The  racks  themselves  may  be  square,  hexagonal  or  octagonal. 


,     ■    .!.     FIG    3. 

delivers  the  tools  to  Smith  at  the  window.  When  the  tools  are 
returned,  the  check  is  again  placed  in  the  pigeonhole  opposite 
Smith's  name,  or  No.  98,  and  the  tools  placed  on  the  rack  In 
their  allotted  space.      :'•'-■ 

To  cover  the  four  points  enumerated  above  as  being  essential 
to  a  good  checking  system,  the  foreman  should  have  on  hand, 
say,  fifty  checks  of  the  ordinary  size  painted  blue,  fifty  painted 
red,  and  fifty  painted  yellow.  A  small  blue  print  (Fig.  6), 
framed  and  hung  in  the  tool  room,  will  explain  the  use  of  these 
colored  checks.  Thus:  John  Smith  brings  back  the  %  In. 
standard  taps,  and  one  of  them  is  broken.  It  cannot  be  used 
again,  and  so  its  place  is  vacant.  If  it  can  be  repaired,  hang 
a  yellow  check  in  the  place  of  Smith's,  again  placing  his  in  the 
pigeonhole,  and  place  the  tool  under  repairs  as  soon  as  prac- 
ticable. If  it  cannot  be  repaired,  place 
a  red  check  and  replace  the  broken 
taps  with  a  new.  set  from  stock,  thus 
keeping  the  rack  full,  and  check  out 
when  called  for,  just  as  if  the  red 
check  was  not  there.  When  ordered 
on  either  special  or  regular  requisi- 
tion, place  the  blue  check  on  the  brad. 
The  difference  between  the  "To  be  Re- 
placed" and  the  "On  Requisition"  is 
readily  geen  to  prevent  the  same  tool 
being  ordered  on  two  requisitions. 
This  method  of  checking  enables  the 
foreman  to  tell  at  a  glance  just  where 
all  tools  are  and  what  should  be  or- 
dered to  replace  those  broken  or  lost 
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The  tool  room  foreman  should  number  all  air  hammers,  air 
motors,  jacks  and  tools  of  that  kind,  and  a  board  (Fig.  4) 
should  be  placed  near  the  delivery  window,  and  the  hammers, 
motors,  etc.,  checked  out  in  the  usual  manner,  only  the  checks 
being  hung  upon  the  board,  since  the  hammers  are  kept  in  an 
oil  bath  and  the  motors  on  a  rack  made  of  iron  pipe,  where 
it  would  be  difficult  to  have  brads  oppo- 
site the  tools. 

It  often  is  the  case,  especially  in  the 


check,  which  is  now  replaced  in  the  pigeonhole.  This  has  the 
double  advantage  of  keeping,  the  men  under  their  own  depart- 
ment and  at  the  same  time  protects  the  main  tool  room. 

There  cannot  be  too  much  said  about  broken  tools,  but  it  will 
suffice  to  say  that,  although  many  tools  are  broken  through  no 
fault  of  the  operator,  still  it  is  safe  to  say  that  there  are  quite 
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larger  plants,  that  more  than  one  tool 
room  is  required.  Take,  for  instance,  a 
manufacturing  concern  in  which  the  boiler  shop  is  located 
some  distance  from  the  machine  department.  It  would  be  an 
utter  waste  of  time  for  a  boiler-maker  to  be  compelled  to  go 
to  the  machine  department  tool  room  for  every  tool  that  he 
might  require,  and  it  would  surely  be  economy  to  have  a 
small  tool  room  in  the  boiler  shop  and  equip  it  with  such  tools 
as  are  most  used  in  boiler  making.  But  it  would  be  imprac- 
ticable to  give  both  shops  an  elaborate  equipment,  and  for  this 
reason  some  means  of  interchange  between  the  two  places  must 
be  established  which  will  avoid  the  error  of  having  an  undue 
number  of  toolmakers,  and  yet  provide  ample  facilities  for  the 
proper  care  of  all  tools  and  not  complicate  matters  so  that  It 
Is  hard  for  the  workman  to  secure  whatever  tool  he  may  desire. 
To  reduce  the  number  of  toolmakers,  establish  one  place  as 
the  main  tool  room  and  have  all  tools  in  need  of  repairs  or 
to  be  made  brought  to  the  foreman  of  that  place,  and  give  that 
foreman  charge  over  both  tool  rooms,  so  that  there  may  be  a 
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a  number  damaged  through  carelessness,  and  it  is  another 
case  of  the  innocent  suffering  with  the  guilty.  There  should 
be  a  record  kept  of  broken  tools,  similar  to  that  shown  in 
Fig.  7,  and  this  record  should  be  forwarded  to  the  shop  fore- 
man and  a  careful  investigation  made,  for  it  is  only  through 
some  such  system  that  the  condition  of  the  machine,  as  well 
as  the  carelessness  of  the  employe,  may  be  checked. 

On  some  of  the  larger  railroad  systems  there  are  many  special 
tools  made  at  the  different  shops  and  used  locally,  but  these 
tools  are  a  long  time  finding  their  way  into  more  distant 
shops,  and  for  the  purpose  of  having  them  in  general  service 
a  "Book  of  Special  Device.s"  should  be  made  up  at  the  head 
office.  Each  master  mechanic  should  be  furnished  with  one 
of  these  books,  and,  as  a  special  tool  is  made,  a  drawing  of  It 
should  be  made  and  blue  prints  from  this  drawing  sent  to  the 
master  mechanics  for  their  book,  and  tool  room  foremen  should 
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FIG.    7. 

clearly  defined  head  and  someone  to  whom  all  business  pertain- 
ing to  that  department  may  be  referred.  To  prevent  the 
carrying  of  the  boiler-makers'  names  in  the  machine  depart- 
ment tool  room  and  the  consequently  large  rack,  an  exchange 
check  should  be  used.  Thus,  a  boiler-maker  desiring  a  tool  not 
kept  in  his  department  goes  to  the  delivery  window,  and  his 
check  is  taken  from  the  pigeonhole  and  placed  on  a  board  in 
the  place  of  a  similar  check  marked  "Boiler  Shop  Exchange," 
or  simply  "B.  S.  Elxc,"  and  with  this  exchange  check  he  Is 
entitled  to  any  tool  from  the  main  tool  room.  When  he  has 
finished  using  the  tool,  he  takes  it  back  to  the  main  tool  room, 
receives  the  exchange  check  back,  which,  when  taken  to  the 
boiler  shop  delivery  window,  will  be  again  changed  for  his 
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be  at  once  authorized  to  construct  these  tools  and  place  them 
in  service. 

But  above  all  (and,  I  might  say,  the  writer's  hobby)  is  the 
question  of  a  standard,  and  the  reader  will  pardon  a  rather 
bold  statement  when  I  say  that  there  should  be  no  special 
tools,  or,  more  correctly,  no  odd  thread  taps — no  taps  ranging 
in  sixty-fourths  or  even  thirty-seconds.  If  it  is  found  that  a 
certain  class  of  engine  needs  a  certain  tap  for  its  grease  cup 
or  crank-pin  nut,  then  make  that  into  a  special  device  ahd 
have  It  a  standard  for  the  entire  system.  If  a  hole  needs  to 
be  tapped  in  thirty-seconds,  a  shim  of  tin  placed  by  the  tap 
will  answer  all  purposes.  This  thing  of  every  shop  having  its 
own  ideas  as  to  what  thread  a  certain  nut  should  have,  and  no 
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other  shop  having  the  same  thread  tap,  is  entirely  wrong  and 
very  expensive.  All  taps  of  a  size  should  have  the  same  size 
heads  (as  large  as  the  stock  will  permit).  All  reamers  of  the 
same  class  should  have  the  same  taper  per  inch,  the  double 
and  single  end  wrenches  should  fit  the  squares;  "Morse  tapers" 
should  not  be  ground  by  hand  on  an  emery  wheel,  and  many 
other  things  too  numerous  to  mention,  but  which,  if  permitted, 
will  make  a  waste  that  would  bankrupt  the  best  of  firms. 


The  questions  of  light,  heat  and  size  of  shop  make  it  impossi- 
ble for  the  writer  to  give  any  definite  statements  or  drawings 
as  regards  to  the  tool  room  layout,  and  so  that  part  of  the 
matter  will  be  left  to  be  governed  by  local  conditions.  One 
thing,  however,  should  always  be  remembered,  and  that  is  that 
cleanliness  is  of  the  greatest  importance,  and,  with  this  end  in 
view,  do  not  make  your  tool  room  into  a  storehouse  nor  yet 
into  a  junk  pile.  # 


HIGH  STEAM  PRESSURE  IN  LOCOMOTIVE  SERVICE.* 


BY  DB.  W.  F.   M.  GOSS. 


The  Carnegie  Institution  of  Washington,  D.  C,  some  three 
years  since,  became  a  patron  of  Purdue  University  for  the 
purpose  of  promoting  a  research  to  determine  the  value  of 
high  steam  pressures  in  locomotive  service.  The  work  outlined 
under  these  auspices  has  now  been  completed,  and  final  report 
has  been  rendered  the  Institution.  This  report  will  soon  be 
published.  Meantime,  the  Institution  has  given  its  consent  to 
the  publication  of  a  preliminary  statement  concerning  methods 
and  results. 

1.  The  Tests. — The  tests  outlined  included  a  series  of  runs, 
for  which  the  average  pressure  was  respectively  240,  220,  200, 
180,  160,  120  lbs.,  a  range  which  extends  far  below  and  well 
above  pressures  now  common  in  locomotive  service.  The  tests 
of  each  series  were  to  be  sufficiently  numerous  to  define  com- 
pletely the  performance  of  the  engine  when  operated  at  any 
speed  and  for  all  positions  of  the  reverse  lever  possible  with 
a  wide-open  throttle.  So  far  as  practicable,  each  test  was  to 
be  of  sufficient  duration  to  permit  the  efficiency  of  engines 
and  boiler  to  be  accurately  determined,  but  where  this  could 
not  be  done,  cards  were  to  be  taken. 

The  first  test  was  run  February  1.'.,  1904,  and  the  last  August 
7,  1905.  A  registering  counter  attached  to  the  locomotive 
shows  that  between  these  dates  the  locomotive  drivers  made 
3,113,333  revolutions,  which  is  equivalent  to  14,072  miles.  The 
completed  record  includes  the  data  of  100  different  tests. 

2.  The  Locomotive  upon  which  the  tests  were  made  is  that 
regularly  employed  in  the  laboratory  of  Purdue  University, 
where  it  is  known  as  "Schenectady  No.  2."  The  characteristics 
of  this  locomotive  are  rather  generally  known. 

3.  DifUcuUies  in  Operating  Under  High  Pressures. — The 
work  with  the  experimental  locomotive  has  shown  that  those 
difficulties  which,  in  locomotive  operation,  are  usually  ascribed 
to  bad  water,  increase  rapidly  as  the  pressure  is  increased. 
The  water  supply  of  the  Purdue  laboratory  contains  a  consid- 
erable amount  of  magnesia  and  carbonate  of  lime.  When  used 
in  boilers  carrying  low  pressure  there  is  no  great  difficulty  in 
washing  out  practically  all  sediment.  The  boiler  of  the  first 
experimental  locomotive,  Schenectady  No.  1,  which  carried  but 
140  lbs.  and  was  run  at  a  pressure  of  130  lbs.,  after  serving  in 
the  work  of  the  laboratory  for  a  period  of  six  years,  left  the 
testing  plant  with  a  boiler  which  was  practically  clean. 
Throughout  its  period  of  service  this  boiler  rarely  required 
tne  attention  of  a  boilermaker  to  keep  it  tight.  Water  from 
the  same  source  was  ordinarily  used  in  the  boiler  of  Schenec- 
tady No.  2.  which  carried  a  pressure  of  200  lbs.  or  more.  It;, 
was  early  found  that  this  boiler,  which  is  of  the  same  general 
dimensions  as  that  of  Schenectady  No.  1,  operating  under  the 
higher  pressure,  frequently  required  the  attention  of  a  boiler- 
maker.  After  having  been  operated  no  more  than  30.000  miles, 
cracks  developed  in  the  side  sheets,  making  it  impossible  to 
keep  the  boiler  tight,  and  new  side  sheets  were  applied.  In 
operating  under  pressures  as  high  as  240  lbs.,  the  temperature 
of  the  water  delivered  by  the  injector  was  so  high  that  scale 
was  deposited  in  the  check  valve,  in  the  delivery  pipe  and  in 
the  delivery  tube  of  the  injector.  Under  this  pressure,  with 
the  water  normal  to  the  laboratory,  the  Injectors  often  failed 
after  they  had  been  in  action  for  a  period  of  two  hours.  The 
loss  of  teats  through  failure  of  the  injector,  and  through  the 
starting  of  leaks  at  staybolts,  as  the  tests  proceeded,  became 
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so  annoying  that,  as  a  last  resort,  a  new  source  of  water  sup- 
ply was  found  in  the  return  tank  of  the  University  heating 
plant.  This  gave  practically  distilled  water,  and  ita  use 
greatly  assisted  in  running  the  tests  at  240  lbs.  pressure. 

Probably  some  of  the  difficulties  experienced  in  operating 
under  very  high  steam  pressures  were  due  to  the  experimental 
character  of  the  plant,  and  would  not  appear  after  practice 
had  by  gradual  process  of  approach  become  committed  to 
their  use,  but  the  results  are  clear  in  their  indication  that 
the  problem  of  boiler  maintenance,  especially  in  bad  water 
districts,  will  become  more  complicated  as  pressures  are  fur- 
ther increased.  Since,  taking  the  country  over,  there  are  few 
*  localities  where  locomotives  can  be  furnished  with  pure  water, 
the  conclusion  stated  should  be  accepted  as  rather  far-reach- 
ing in  its  effect. 

The  test  developed  no  serious  difficulties  in  the  lubrication 
of  valves  and  pistons  under  pressures  as  high  as  240  lbs., 
though  the  lubrication  could  not  be  done  with  a  grade  of  oil 
previously  employed. 

With  increase  of  pressure,  any  incidental  leakage,  either 
of  the  boiler  or  from  cylinders,  becomes  more  serious  in  its 
effect  upon  performance.  In  advancing  the  work  of  the  lab- 
oratory, every  effort  was  made  to  prevent  loss  from  such 
causes,  and  results  were  frequently  thrown  out  and  tests 
repeated  because  of  the  development  of  leaks  of  steam  around 
piston  and  valve  rods,  or  of  water  from  the  boiler.  Notwith- 
standing the  care  taken,  it  was  impossible  under  the  higher 
pressures  to  prevent  all  leakage,  and  the  best  that  can  be  said 
for  the  data  under  these  conditions  is  that  it  represents  results 
which  are  as  free  as  practical  from  irregularities  arising  from 
the  causes  referred  to;  that  is,  so  far  as  leakage  may  affect 
performance,  the  results  o^  the  laboratory  tests  may  safely  be 
accepted  as  the  record  of  maximum  performance. 

In  concluding  this  brief  review  of  the  difficulties  encoun- 
tered in  the  operation  of  locomotives  under  very  high  steam 
pressures,  the  reader  is  reminded  that  an  increase  of  pressure 
is  an  embellishment  to  which  each  detail  in  the  design  of  the 
whole  machine  must  give  a  proper  response.  A  locomotive 
which  is  to  operate  under  such  pressure  will  need  to  be  more 
carefully  designed  and  more  perfectly  maintained  than  a 
similar  locomotive  designed  for  lower  pressure,  and  much  of 
that  which  is  crude  and  imperfect,  but  nevertheless  service- 
able in  the  operation  of  locomotives  using  a  lower  pressure, 
must  give  way  to  a  more  perfect  practice  in  the  presence  of 
the  higher  pressure. 

4.  The  Effect  of  Different  Pressures  upon  Boiler  Perform- 
ance is  summarized  as     follows: 

^  1.  The  evaporate  efficiency  of  a  locomotive  boiler  is  but 
slightly  affected  by  changes  in  pressure,  between  the  limits  of 
]2(»  lbs.  and  240  lbs. 

2.  Changes  in  steam  pressure  between  the  limits  of  120  lbs. 
and  240  lbs.  will  produce  an  effect  upon- the  efficiency  of  the 
l)oiler  which  will  be  less  than  Vi  lb.  of  water  per  pound  of  coal. 

3.  The  equation  E=rll.305— .221  H.  in  which  E  is  the  num- 
ber of  pounds  evaporated  from  and  at  212  deg.  per  pound  of 
coal,  and  H  is  the  pounds  of  water  evaporated  per  foot  of 
heating  surface  per  hour,  represents  the  evaporative  efficiency 
of  the  boiler  of  locomotive  Schenectady  No.  2  when  fired  with 
Youghiogheny  coal  for  all  pressures  between  the  limits  of  120 
lbs.  and  240  lbs.  with  an  average  error  for  any  pressure  which 
does  not  exceed  2.1  per  cent. 

4.  It  is  safe  to  conclude  that  changes  of  no  more  than  40  or 
.'rt  lbs.  in  pressure  will  produce  no  measurable  effect  upon  the 
evaporative  efficiency  of  the  modern  locomotive  boiler. 
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The  tool  rooiii  I'Di-fimin  shoiil<(  niitiil)«.'i'all  itir  huiuiuers,  air 
motors,  jacks  atul  tools  uf  that  kind,  and  a  l)aanl  ( I'M^j.  W 
should  bv  idared  near  tlu'  dflivtry  window,  and  tlu'  liainniors. 
niorors,  etc.,  eheeketl  wit  in  the  usual  niann*?r.  oHly  th'e.t'htH'kf) 
l)»'ing  huug  upon  the  board,  sinco  the  liainmei's  are  kept  in  an 
uil  hath  and  the  nintors  on  a  ra«k  niadi*  of  iron  pipe,  wheix- 
it  would  bo  ditiii'ult  to  liavt;  hiads  uiipo- 
sito  thv  tools. 

If.  often  is  ll>f  Ciitiit',  e>^p**»HiIy   iti  the 
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a;r  hammers 
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HOSE 
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JACKS 
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(•hf«.k,  whirh  is  now  roplaiod  in  the  pigoonliolo.  This  has  the 
double  advanf;iJte  of  keeping,  the  men  under  their  own  depart- 
ment aiul  at  th«"  sanu-  lime  proreets  the  main  tool  room. 

There  cannot  T>e  too  liuieh  uald  about  broken  tools,  but  it  wiP 
>M(Ti«e  to  sjsavtivat,  although  many  tools,  are  broken  tlirough  no 
lault  of  the  operator,  still  it  is  safe  to  say  that  there  are  quiti- 
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iari;ir    phi iit>i.    that    inor*'    than    oiit-   tool 
room  is   required;     Tiiki-,   for   iiistanre.  a 

manulaituritii;  j-oneern  in  whiih  tJio  boilei'  shop  Is  locateil 
some  distance  from  the  maehint-  dfpartmertt.rt  would  be  an 
utter  waste  of  (in»e  for  a  boiler-maker  to  be  eompelled  to  go 
lo  thf>  machine  departrueiit  tool  room  for  every  tool  that  U)^ 
niii;lir  ii'fpiire,  and  it  would  surely  be  eeonomy  to  huve-  ii 
small  tool.roonr  in  the  boiler  .-hoj.  and  equip  it  with  such  tools 
as  are  most  ust'd  in  l)oiler  makins,  JBmI  it  W«mld  be  intprac- 
licable  to  give  both  shops  an  daftorate  equipment,  and  for  this 
rea>on  some  means  of  interchan,i;e  iteiwe«in  the  two  places  jnust 
he  established  which,  will  avoid  the  error  of  liavinsc  an  (.indue 
number  of  toolniakers.  and  yet  provide  ample  facilities  for  tlio 
projicr  care  <if  all  tools  and  not  comiilicate  matters  so  that  it 
IS  hard  for  the  workman  to  secure  whatever  tool  he  ma.v  desire. 
To  reduce  the  number  of  to«dmakers,  establish  one  place  a? 
the  main,  tool  room  and  have  all  tools  In  Deed>.  of  repiwrs 
;o  b«-  made  lirotight  to  the  foreman  of  that  idace.  and  };ive  thut 
foifiiian  (harce  over  both  tQttJ.rooniS,  so  thjlt  then-  ]!i:iy  \tv  n 
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a  . number  .iamafjed  through  carelessness,  andU  .Is.  another 
ease  of  the  Innocent  sulTering  with  the  guilty.  Theiv  should 
Ir'  a  record  kept  of  luoken  tools,  similar  lo  that  ?iiown  in 
Fiff-  T,  and  tbi.'<  record  should  be  forwarded  to  the  slioj)  fore- 
hian  and  a  lareful  itivcstigation  made,  for  it  is  only  through 
some  Sttcii  .system  tbai  the  conditi«in  oi"  the  muchine,  tis  well 
a.':^  the  carelessness  of  tlnveinpbiye,  may  be  cluuked^-"  \ :. 

(.>n  ,some  of  the  lar,^«'r  railroarl  systems  thei-e  are  many  siieciiall 
lools  made  at  the  dilTereiit  shoiis  and  used  locally,  but  these 
tools  aVe  ;i  loiiLC  tiiU"  lindin;t  theirMsray  into  more  distant 
.;shpps,..€U>d  for  the  purpose  of  havinj;  them  in  seneral  service 
a  ••ftook  of  Special  Device.s"  stiould  be  made  up  at  (be  head 
office.  Eucii  master  tueejianic  should  be  furni.slied  with  one 
of  iheaebuok.s  an<i-„  as  a  speclol  tool  is  made,  a  drawing  of  it 
iiould  be  made  and  blue  prints  fro'n  this  drawiny  sent  to  the 
master  median i'      "      'heir  book,  and. tool' room  foremen  shoulii 
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c|e;irly  defined  head  and  .somoone  to  whom  all  Imsiness  jicrtain- 
ing  to  that  department  may  tie  referred.  To  prevent  the 
carrying  of  the  boiler-makers'  names  in  the  machine  depart: 
nient  tool  room  and  the  con.sequently  large  raeb,  an  exchange 
<  heck  should  i»o  used.  Thus,  a  boller-maker  desirintJf  a  tool  not 
Kept  in  his  department  goes  to  the  delivery  window,  and  lits 
check  is  taken  from  the  iii.m-onhole  and  jdaced  mi  a  bojud  in 
The  place  of  a  similar  check,  marked  "Ibdler  Shop  K.\change," 
•  <r  simply  "II.  S.  K\*-."  and  with  (his  exchange  che<;k  he  Is 
I'jifjtb-d  to  any  tool  from  the  piain  tool  room.  When  he  has 
finished  nsing  th<-  tool,  he  takes  it  bai  k  to  the  iii.iln  tool  room, 
receives  the  exchange  ipheck  back,  which,  wb.ii  taken  fo' the; 
boiler  shop  deliyety window,  will  be  again  changed  for  his 
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be  at  once.  authoJi/ed  lo.i:onstrui:t  Hieso  tools  and  place  thuui 
in   service.  •  :      -  .' 

1 '.lit  above  all  (and.  I  might^^say,  t<»e  wrifeKs  hobbyi  is  the 
(jHestitin  of  a  standard,  and  the  reader  will  jiardon  a  rathi>r 
bold  statement  when  1  say  that  there  should  be  no  special 
tools,  or,  more  correetly.  no  odd  thread  tajis — -no  tajis  ranging 
In  sixty-fourths  or  even  (hirty-seionds.  If  it  Is  found  that  a 
certain  class  (»f  engine  ne^ids  a  certain  tap  for  its  greasfe  cup 
or  crank-idn  nut,  then  make  that  ih(o  a  sr»ecial  device  ahd 
have  it  a  standard  for  the  entire  system.  If  :i  hole  ticeds  to 
.be.tapjMMi  in  fbirt\  seconds,  a  shim  of  tin  placed  by  the  tap 
Vlll  answer  all  purpo.ses  This  thing  of  I'Very  shop  Iniving  it.s 
own  ideas  as  to  w'b.ut  thread  a  certain  nut  should  have,  and  no 
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oilKi  sliop  havihi:  tlve^afne  thread  tap,  is  entirely  wrong  abd 
MTV  expoiusivi^  All  inns  of  ;i  size  slioijld  have  the  same  size 
heads  (as  laigo  aS  the  stock  T*'illperniit).  All  reamers  of  the 
sanio  rlass  slioiild  Jiave  the  same  taper  per  inch,  the  double 
and  sinsh'  end  wn-iiches  should  lit  tho  sfpiares;  '•Morse  tapers" 
slunild  not  bo  gruuiid  by  baud  on  all  viuvvy  wheol,  and  many 
oihor  thin«^  too  nunuirous  to  mention,  but  which,  if  permitt«i, 
will  make  a  Wivste  that  would  l>ankrupt  the  beist  Of  lirim5.y;,V';'-: 


The  Questions  of  light,  heat  and  size  of  shop  make  it  impossi 

Idc  foiV  the  writei"  to  give  any  definite  statements  or  drawings 

jas  regards  to  the  tool  i-oom  layout,  and  so  that  part  of  the 

ihatter  will  IH'  bft  to  be  govorneil  l>y  Iwal  conditions.     Oiu- 

iUliiij,  howyyor,  should  always  lie  rcnu'mboivd,  and  that  ih  thar 

Lideanlinvj^-s  iJ5  of  the  greatest  iniportan<-e,  and,  with  this  end  in 

.  yieWT;  dt>  iiQt  iitako  your  loor  room  into  a  storehouse  nor  y<^ 

vi'iBto  a  jvirfc  pile.     :  ■■'^^:.  -:.  / 
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The  Carnegie  Institution  of  WashingUm,"  IX  C- ,  scmie^^^t^ 
\iMirk.  since,  becaniie:a;patt-ori-  0f  I*u^due  lJnivers»ity  for  the 
purpose  of  inoinuling  a  i^eseafch  to  dfeteriuine  the  value  of 
hJLih  stPiim  j>r<-s>iuivs  in  loooinoiive  service.  The  work  outlined 
under  tln-st;  ausinces  has  now  b<'t>n  c<iniplett^d.  and  tinar report- 
has  been  I'cndereil  the  i nstitn Hon .  :  This  reiiort  iv'ill  soon  be 
publisluxl.  .Meautinio,  the  lustitiaion  hrjs  given  its  consent  to 
the  publication  of  a  preliminary  stateinentcouiicerning  method^ 

and  results.  \  ■:■^     :;'^ '•■'■"■.'.■■'•■.''  -r  ■^";\  .^ 

1.  Thr  rejj/y.=--Tti^  test«  outlined  iutluded  a  s0ri?s  ot  TUns, 

tor  which  the  average  pressure;  w^sreWjectiyely  2^^  200, 

ISO,  IGO,  li'O  ll»s.,  a  range  which  extends  far  below  and  well 
ahove  pressures  now  c<minion  in  iocoinotive  si'rvico.  The  testa 
of  each  serifs  \VHt-e  to  be  sitfiicieutly.  numerous  t«V, define  cooi- 
I det^Iy  the  iterfoiinaiice;  of  the^ engine  wheti  operated  at  any 
-l>er'd  and  for  all  posilions  of  the  reverse  lever  possible  with. 
1  vvitlc.upeh  ihrntib!.;  So.far  as  piacticahlc,  each  test  was  to  ■ 
t>f  oP  sutb<-lcnt  du,ra4;iiLif.n  to  l>ennit  the  vcfficieney  of.  engine^ 
I  nd  b()iler  'to  bo  .fiecu^tately  dbterinined;,  ;bu;t  Ayhei'c  this  Gotjld" 
iKtt  Ir-  (lonv.  cards  AveVe  to  be  taken.  ■-.--•>     .  :      ;    >    '.  ;  y   .., 

Tht:  Jirst  tttst  was  riiii  ^Vbl•nary  i;..  liifH;  and  tHe  last  Atigiist 

7.    1/Mir»."  .;A    re^^isi*  rint;    rouuier    attiudied  i  to  the    locomotive 

-liows  that  betw«ni>n  these; tlates  the  locowioUvj*  drivers  mode 

;^.l^;^.:!:*^^  rev<.)liiti^ins.  wluch  is  e(juivalent  io  ]>.0T2  miles.    Tie 

fiintplct^'d  rccor-fi  iiK-ludcir;  the  data  <»f  I<t0  diffenMit.  tqstSL. 

•J.  Thr  1.01  i,nn,t.iri'  'ipoH  Avhieh  the  tt'sts  Were  made  is  tliat 
I'  y^ularly  etitployed  iti  the,  laHaratory  irf ^  U«iivcrsitj-, 

w  luMc  it  is  knowii  as  ■  i^elienecta^y  ^•Q>2."    The  c-haracteristics" 
of  this  loconiotive  are  ratlier  gener.itly  kntiwn;     .: 

.;.  J>iffi<:Hltn\\    in     Op'iatiH'J     Under     liiyh^.    /'rcsswy'cs.-^Tlve . 
v\ ork  with,  the  ekperirtieijtar  Iwonibtive  hAS  sihow^n  that  those 
di tricul ties  which,  In  loc<««otiveoperationV,arf^Vu 
U\  b.'id  water,  incrcfise  ntpidly  jis  the  i»i:e.Hsnie  is  increasf'r. 
Tlu'  uatei;  supply  of  the  I'nrdiH^  laboratory  T-cnifain.s.'icpnsid-^^^ 

•  talde  ainount  ormagn«%ia  and  caii»ojiiatje  of^H^^ 

in  boilo>hi  «>aI^ryin£^  Jovv  jires^iii'e  th^'re  is  n«>  jtreat  diUiciilty  In 
:washinL?  o\il   pi;u'ti<-ally  nil   sedifWf-nt.     The  bpib-i-Oif  (he  first ' 
e\-|Krinuufiil  JoconvuUye,  Scluncciady  .\t».  J,. which  carried  l)ut 
1 10  lbs.  and  was  riiii  »t  a  prt's.sure  of  KiO  lbs.,  after  se.n^injj:  iti 
the  workofthe  lab«>rjUory  fjjt-  a 

lesfiiiv:    plant     with    a    bvjilef    which    wa.s    jnaciically    cleaiK;. 
riir<.>ui:hoiit    its  jM^rirMl  (rf  service  this  boiler   rarely  required- 
cne  afuiition  of  a  iMdlernuiker  to  keep  it  tijiht.     Watrr  from 
.  I  he  same  Pouri;e  was  ordiharily  nsed  jn;  thft  boiler  of  i^chenec- 
tiidy  Nil.  '1,  which  (-arriod  ^i  pressure  f»f:^iiO  lbs.  to-? Hiore>^ It  ^ 
was  early  IVHind  that  this  boiler,  which  Is  of  the  same  uenei"ai  ' 

•  iiniensinns  ;is  thnt  <»f  Schene<-tady  .Nd.  1.  <»per:ninjA  under  the, 
higher  pressnrej  frfMiieiWly  required  ihivattf^U ion  *»f  allxdler- 
iiiak.M-.  .Vttcr  haviny;  betMr>)perate«iit<> .more  than  WOOO  jiiiles, 
cracks  developed  ia  the"  side  sheets,  inakiiii;  it  ini|HVssible  to 
kitep  ihf  boiler  litilit.  and  pew  side  she«Ms;\vere  aiiplied.  In 
"periitiiii:  iitKb  r  pres^^ures  as  hi.^%  as  iiO  Jlis.,  thii>  temiiefattire 
of  the  wiiter  delivered  liy  fho  injectT»r>as  «o  hlj^Ji^liat  s^^ 
was  deposited  in  the  che<k  valve,  in  the  deiiveiy  ]»ipe  and  in 

•  he  «fenvery  tube  of  the  injector.  I'nder  this  pressure,,  with 
tKe.wj»ter:  normal  to:i\\f^  la homtory,  the  injectors  often  failed 
Ti f tifi-  t hey;  h{i<i  bet-n  i if  action  for%  ^u'riod  of  t«'0  hirJuf s^;  The 
loss  of  tests  throuirh  failure  (»f  the  lnject«»rvan<ithroutib  the 
starting  of  baks  at  stayboHs,  as  the  tes.t§:J>roceed^^^ 

...'V.'""'*'^  "<""*''t  of  a   rrT'ort,  sitJrnUOrcV  lo  tho  r.inuVjo   Insfltntion   of 


so  annoying  that,  as  a  last  resort,  a  new  source  of  water  sup- 
ply was  found  in  the  return  tank  of  the  University  heating 
plant*  This  gstve  practically  distilled  water,  and  its  use 
greatly  assisted  in  running  the  tests  at  240  lbs.  pressure. 

Probably  some  of  the  dillicullies  experienced  in  operating 
under  very  high  steam  iiressures  wer<e  due  to  the  experimental 
Character  o.t  the  plant,  and  would  not  apin.'ar  after  jiractic"' 
-  haid  by  gradtJal  process  of'  approac'h  become  committed  to 
their  rise,  but  the  results  are  clear  in  their  indication  thai 
ilie  probleni   of   Itoib.r   maintenanee,   cs|»e<iaHy    in    bad    water 

districts,  will  become  more  complicaie<l  ii^s  pressures  are  fur- 
ther iiiereased.  Since,  taking  the  country  Over,  there  are  few 
localities  where  locomotives  can  be  furnished  with  pure  water, 
the  conclusion  stated  should  he  accepted  as  rather  far-reach- 
ing in  its  effect.  > 

The  test  developeii  no  serious  difficulties  in  the  lubrication 
of  valves  and  pistons  under  pressures  as  high  as  240  lbs., 
tbough  the  lubrication  could  not  be  doQe  Jtii'ith  a  grade  of  oil 
previt)usly   employed. 

.With  ijivroase^^- of  pressure, >juiy.  -Inc-id+'ntal  leakage,  eilhei- 
;oi.  the  bolter. or  froni  cyJinderiS,  becojues  more  serious  in.  its 
effect  upb.ft  pcrfdHuaijce.'  in  advancing  the  work  of  tiie  lab- 
oratory, every  effort  \V:as  made  to  pievent  loss  from  such 
causes,  and  result^,  were  iiequenily  thrown  out  and  tests 
repeated  because  of  the  de\'elopuient  of  leaks  of  steam  around 
piston  arid  valve  rods,  or  of  wiatier:  /roiii  the  Ijoiler.  Notwith 
Stariding'tlve  care  t;Vken.  it  \vas  impossible  under  the  higher 
pn'ssmres  to  prevent  all  leakage,  ah(l  the  best  that  can  be  said 
for  the  datii  un4er  these  <'«>nditk»us  is  that  it  represents  results 
which  are ^3  free  as  practicai  from  irregularities  arising  from 
the  causes  iy?fe;rr^d  tor  tlwt' is,  s^^  leakage  may  affect 

'  }»erformjiu(-e.  the  results  t»l;  the  laboratory  tests  n»ay  safely  be 
accepted  as  ihe  record  of  ma.ximum  i»eiformance. 

in  coucluding  this  brief  reviesif  of  thie  difficulties  encoun- 
tered in  th<J  ofji^Vation  '^f  bKHiinotives  under'  very  high  steam 
pressures,  the  retMlei-  is f«Hn1  nded  that  an  increase  of  i>ressure 
is  an  cinbellishnrent  to  w  hich  each  detail  in  the  d»\si>;n  of  tlie 
Avhole/fuachine  nuist  give  a  |)rO|«^*  jes4»onse,  .\  hK-oniolive 
xvhich  i?5  tojJit<*riJte  undifM"  such  priessure  will  need  to  be  mor»' 
caiffully  designed  and  ni«»re  i*!rfectl.v  Qiajntained  than  a 
.similar  liH^otnotivedesiiiiKHl  for  lower  pressure,  and  inuch  of 
tiujt  which  is  ci-ude  and  imi»erfecf.  but  nevertheless  service 
jiJVl^  iii  .;l^r  Oi^?rf^^^^^  lower  pr^'ssure, 

nHJst;giv:e  way>tp{a  nwmv  pe  pnictiee  in  the  presence  of 

the  hiklipr  pressafre.  v/-      ' 

.  ..  4-.  thv  flfftrt  'qi  ^niff'CrShi  Pr^i-s ,/,««    n, •.!•■,    I',  rt..,  „i 

'!«<;;<!  if!  iitniitnarized- {is     foHiiWs;  /-^ 

.  1;  l!lie  e\:iijK>rate  efflcietiey  ot  ^'locoiuikive  IxnterVis  but 
slighily  affected  i>y  changes  in  ]»resi<nre.  lK»tww>n  the  limits  of 
l:;n  lbs.  and  iiO  lbs.  - ."         . 

2.  injant^es  in  steam  pressure- helwten  the  limits  of  1^  lbs. 
;»nd  i4«  fl,«;,  will  pioduce  au  effect  u|km. the  efttciency  of  the 
U.ilei-  \«^hich  will  be  less  tlum  'tr  lb.  of  Water  per  i»ound  of  o«»al. 
:U  The  equation  li=rli.:;o5--2?l  H.  In  which  E  is  the  num 
:ber;Of:jM>uiids,evaiM)nUed  fnmi  and  at  212  deg.  per  pound  of 
coah:  aiid  li  is  the  p<ninds  of  Water  evai»t»ra ted  per  f<H>t  of 
heatinicsifrfnce  per  hour.  reiH-esents  fhe  evaporative  effi<>ienry 
«»t;  the  boiler  (>fl<x'oniotiveS<-henecta<b  No.  2  when  fired  with 
Youghiogheny  coal  for  all  pressures  between  the  limits  «^f  120 
lbs.  and  2  HV lbs.  Willi  an  average  error  for  any  prespun-  which 
d«»es  not  J^xceeTj-  2,1  per  cent. 

^-ll'  ttis  s^^  that  changes  of  no  more  than  40  or 

r.O  lbs,  iii  i>rCs.snre  will  pr(Nluce  no  measurable  effect  ui>i>n  tiie 
eyaiwriiHye  pfficlf ncy  of  the  modern  locomotive  holler. 
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5.  The  effect  of  different  pressures  upon  smokebox  tempera- 
tures was  found  to  be  as  follows: 

1.  The  smokebox  temperature  falls  between  the  limits  of  590 
deg.  F.  and  850  deg.  F.,  the  lower  limit  agreeing  with  a  rate 
of  evaporation  of  4  lbs.  per  foot  of  heating  surface  per  hour, 
and  the  higher  with  a  rate  of  evaporation  of  14  lbs.  per  foot 
of  heating  surface  per  hour. 

2.  The  smokebox  temperature  is  so  slightly  affected  by 
changes  in  steam  pressure  as  to  make  negligible  the  influence 
of  such  changes  in  pressure  for  all  ordinary  ranges. 

3.  The  equation  T  =  488.5  +  25.66  H,  where  T  is  the  tem- 
perature of  the  smokebox  and  H  is  the  weight  of  water  evapo- 
rated from  and  at  212  deg.  per  foot  of  heating  surface  per 
hour,  possesses  a  high  degree  of  accuracy  for  all  ordinary 
pressures. 

6.  2'he  Engine  Performance. — The  shaded  zone  upon  Fig.  1 
represents  the  range  of  performance  as  it  appears  from  all 
tests  run  under  the  several  pressures  employed.  It  shows 
that  the  variation  in  performance  for  all  conditions  of  running 
which  are  possible  with  a  wide-open  throttle  scarcely  exceeds 
5  lbs.  For  purposes  of  comparison,  it  is  desirable  to  define 
the  effect  of  pressure  on  performance  by  a  line,  and  to  this 
end  an  attempt  has  been  made  to  reduce  the  zone  of  perform- 
ance to  a  representative  line.  In  i)reparing  to  draw  such  a 
line,  the  average  performance  of  all  tests  at  each  of  the  differ- 
ent pressures  was  obtained  and  plotted,  the  results  being  shown 
by  the  circles  on  Fig.  1.  Points  thus  obtained  can  be  regarded 
as  fairly  representing  the  performance  of  the  engine  under  the 
several  pressures  only  so  far  as  the  tests  run  for  each  differ- 
ent pressure  may  be  assumed  to  fairly  represent  the  range  of 
speed  and  cutoff  under  which  the  engine  would  ordinarily 
operate.  The  best  results  for  each  different  pressure  as 
obtained  by  averaging  the  best  results  for  each  speed  at  this 
pressure  is  given  upon  the  diagram  in  the  form  of  a  light 
cross.  These  points  may  be  regarded  as  furnishing  a  satis- 
factory basis  of  comparison  in  so  far  as  it  may  be  assumed 
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that  when  the  speed  has  been  determined  an  engine  in  service 
will  always  operate  under  conditions  of  highest  efficiency. 
Again,  the  left-hand  edge  of  the  shaded  zone  represents  a 
comparison  based  on  maximum  performance  at  whatever 
speed  or  cutoff. 

In  addition  to  the  points  already  described,  there  is  located 
apon  the  diagram  Fig.  1  a  curve  showing  the  performance  of 
a  perfect  engine,  with  which  the  pl-^tted  points  derived  from 
the  data  of  tests  may  be  compared.*  Guided  by  this  curve 
representing  the  performance  of  a  perfect  engine,  a  line  A  B 


•This  curve  reprfsents  the  performance  of  an  enRine  working  on 
Carnofs  cycle,  the  initial  temperature  being  that  of  steam  at  the  sev- 
eral pressures  stated,  and  the  final  temperature  beins  that  of  steam  at 
1..^  lbs.  above  atmospheric  pressure.  This  latter  value  is  the  a.<;suilie(] 
pre^ssure  of  exhaust  in  locomotive  service. 


has  been  drawn  proportional  thereto  and  so  placed  as  to 
fairly  represent  the  circular  points  derived  from  the  experi- 
ments. It  is  proposed  to  accept  this  line  as  representing 
the  steam  consumption  of  the  experimental  engine  under  the 
several  pressures  employed.  It  is  to  be  noted  that  it  is  not 
the  minimum  performance  nor  the  maximum,  but  it  is  a  close 
approach  to  that  performance  which  is  suggested  by  an 
average  of  all  results  derived  from  all  tests  which  were  run. 
Since  its  form  is  based  upon  a  curve  of  perfect  performance, 
it  has  a  logical  basis  and,  since  it  does  no  violence  to  the 
experimental  data,  it  seems  to  be  justifiable. 

7.  Coal  Consumption. — Accepting  the  curve  A  B,  Fig.  1,  as 
fairly  representing  the  consumption  of  steam,  the  correspond- 
ing consumption  of  Youghiogheny  lump  coal  for  the  several 
pressures  employed  is  shown  by  the  following  table: 

I Coal » 

Saved  for  each  increment 

Per  I.  H.  P.,         , of  pressure » 

per  hour.  Pounds.  Percent. 

240  lbs.  l)oiler  pressure 3.31  .... 

220  lbs.  boiler  pressure 3.35  0.04  1.2 

200  lbs.  boiler  pressure 3.40  .05  1.5 

ISO  lbs.  boiler  pressure 3.46  .06  1.7 

100  lbs  boiler  pressure 3.53  .07  2.0 

140   lbs.  boiler  pressure 3.67  .14  3.8 

120  lbs.  boiler  pressure 3.84  .17  4.4 

The  last  two  columns  of  the  preceding  table  show  the  dimin- 
ishing value  of  the  fuel  saving  which  results  from  a  given 
increment  of  pressure  as  the  scale  of  pressure  is  ascended. 
For  example,  increasing  the  pressure  from  120  to  140  lbs. 
results  in  a  full  saving  of  4.4  per  cent.,  while  a  similar  incre- 
ment from  220  to  240  lbs.  results  in  a  saving  of  but  1.2  per 
cent. 

».  Increased  Boiler  Capacity  as  an  Alternative  for  Higher 
Pressures.— Previous  publications  from  the  Purdue  laboratory 
have  shown  the  possibility,  under  certain  conditions,  of  secur- 
ing a  substitute  for  very  high  boiler  pressures  in  the  adoption 
of  a  boiler  of  larger  capacity,  the  pressure  remaining  un- 
changed. If,  for  example,  in  designing  a  new  locomotive,  it  is 
found  possible  to  allow  an  increase  of  weight  in  the  boiler  as 
compared  with  that  of  some  older  type,  it  becomes  a  question 
as  to  whether  this  possible  increase  of  weight  should  be 
utilized  by  providing  a  higher  pressure  or  for  an  increase  in 
the  extent  of  heating  surface.  The  results  of  tests  supple- 
mented by  facts  concerning  the  weight  of  boilers  designed 
for  different  pressures  and  for  different  capacities  supply  the 
data  necessary  for  an  analysis  of  this  question. 

The  full  report  presents  with  great  elaborateness  the  facts 
which  underlie  the  analysis.  The  results  derived  are  well 
shown  in  Fig.  2,  in  which  the  full  line  curves  represent 
the  gain  through  the  increase  of  boiler  pressure  and  the  dot- 
ted line  the  corresponding  gain  through  the  increase  of  boiler 
capacity.  It  will  be  seen  that,  starting  with  pressures  which 
are  conipartively  low,  the  most  pronounced  benefits  are  those 
to  be  derived  from  increments  of  pressure.  With  each  rise  in 
pressure,  however,  the  chance  for  gain  through  further  in- 
crease diminishes.  With  a  starting  point  as  high  as  180  lbs., 
the  saving  through  increased  pressure  is  but  slightly  greater 
than  that  which  may  result  through  increased  boiler  capacity. 
For  still  higher  pressures,  the  argument  is  strongly  in  favor 
of  increased  capacity. 

The  fact  should  be  emphasized  that  the  conclusions  above 
described  are  based  upon  data  which  lead  back  to  the  question 
of  coal  consumption.  The  gains  which  are  referred  to  are 
measured  in  terms  of  coal  which  may  be  saved  in  the  develop- 
ment of  a  given  amount  of  power.  It  will  be  remembered  that 
conditions  which  i)ermit  a  saving  in  coal  will,  by  the  sacrifice 
of  such  a  saving,  open  the  way  for  the  development  of  greater 
power,  but  the  question  as  defined  is  one  concerning  economy 
in  the  use  of  fuel.  It  is  this  question  only  with  which  the 
diagrams.  Fig.  2,  deal. 

There  are  other  measures  which  may  be  applied  to  the  per- 
formance of  a  locomotive,  which,  if  employed  in  the  present 
case,  would  show  some  difference  in  real  values  of  the  two 
curves,  A  and  B  (Fig.  2).  The  Indefinite  character  of  these 
measures  prevent  them  being  directly  applied  as  corrections  to 
the  results  already  deduced,  but  their  effect  may  be  pointed 
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out.  Thus  the  extent  to  which  an  increase  of  pressure  will  im- 
prove performance  has  been  defined,  but  the  definition  assumes 
freedom  from  leakage.  If,  therefore,  leakage  is  allowed  to 
exist,  the  result  defined  is  not  secured.  Moreover,  an  increase 
of  pressure  increases  the  chance  of  loss  through  leakage,  so 
that  to  secure  the  advantage  which  has  been  defined  there 
must  be  some  increase  in  the  amount  of  attention  bestowed, 
and  this  in  whatever  form  it  may  appear  means  expense,  the 
effect  of  which  is  to  reduce  the  net  gain  which  it  is  possible 
to  derive  through  increase  of  pressure.  Again,  in  parts  of 
the  country  where  the  water  supply  is  bad,  any  increase  of 
pressure  will  involve  increased  expense  in  the  more  careful 
and  more  extensive  treatment  of  feed-water,  or  in  the  in- 
creased cost  of  boiler  repairs,  or  in  losses  arising  from  failure 
of  injector,  or  from  all  of  these  sources  combined.  The  effect 
of  such  expense  is  to  reduce  the  net  gain  which  it  is  possible 
to  derive  through  increase  of  pressure.  In  view  of  these 
statements,  attention  should  be  called  to  the  fact  that  the 
gains  which  have  been  defined  as  resulting  from  increase  of 
pressure  (Fig.  2)  are  to  be  regarded  as  the  maximum 
gross;  as  maximum  because  they  are  based  ui^on  results  de- 


weight,  is  still  double  that  to  be  obtained  by  increasing  the 

capacity.  ■■;  'y^-:.-^}  ; '; ': 

Basing  comparisons  tipoii  an  initial  pressure  of  160  lbs. 
(Fig.  2),  the  advantage  to  be  gained  by  increasing  the  pres- 
sure over  that  which  may  be  had  by  increasing  the  capacity  is 
very  slight,  so  slight,  in  fact,  that  a  little  droop  in  the  curve 
of  increased  pressure  (A)  will  cause  the  difference  to  disap- 
pear. As  the  curve  B  may  be  regarded  as  fixed,  while  A, 
through  imperfect  maintenance  of  boiler  or  engine,  may  fall, 
the  argument  is  not  strong  in  favor  of  increasing  pressure 
beyond  the  limit  of  160  lbs. 

Basing  comparisons  upon  an  initial  pressure  of  180  lbs. 
(Fig.  2),  the  advantage  under  ideal  conditions  of  increasing 
the  pressure  as  compared  with  that  resulting  from  increasing 
the  capacity,  has  a  maximum  value  of  approximately  one-half 
of  one  i)er  cent.  In  view  of  the  incidental  losses  upon  the 
road,  the  practical  value  of  the  apparent  advantage  is  nil.  In 
view  of  what  has  been  said  with  reference  to  the  stability  of 
the  curves  A  and  B,  Fig.  2,  constitutes  no  argument  in  favor 
of  increasing  pressure  beyond  the  limit  of  180  lbs. 

Basing  comparisons  upon  aa  initial   pressure  of  200   lbs. 
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rived  from  a  locomotive  which  was  at  all  times  maintained  in 
the  highest  possible  condition,  and  as  gross  because  on  the 
road  conditions  are  likely  to  be  introduced  which  will  necessi- 
tate deductions  therefrom. 

On  the  other  hand,  the  relation  which  has  been  established, 
showing  the  gain  to  be  derived  through  increased  boiler 
capacity,  is  subject  to  but  few  qualifying  conditions.  It  rests 
upon  the  fact  that,  for  the  development  of  a  given  power,  a 
larRe  boiler  will  work  at  a  lower  rate  of  evaporation  per  unit 
area  of  heating  surface  than  a  smaller  one.  The  saving  which 
results  from  diminishing  the  rate  of  evai)oration  is  sure, 
whether  the  boiler  is  clean  or  foul,  tight  or  leaky,  or  whether 
the  feed-water  is  good  or  bad.  the  reduced  rate  of  evai)oration 
will  bring  its  sure  return  in  the  form  of  increased  efliciency. 
\\\  increase  in  the  size  of  a  boiler  will  involve  some  increase 
in  the  cost  of  maintenance,  but  such  increase  is  slight  and  of 
a  sort  which  has  not  been  regarded  in  the  discussion  involving 
boiler's  designed  for  higher  i)ressure.  Remembering,  then, 
that  as  api)lied  to  conditions  of  service  the  line  A  is  likely 
to  be  less  stable  in  its  position  than  B,  the  facts  set  forth  in 
Fig.  2  may  be  briefly  reviewed.  : .-   -^ 

Basing  comparisons  upon  an  initial  pressure  of  120  lbs. 
vFig.  2),  a  5  per  cent,  increase  in  weight  when  utilized  in 
securing  a  stronger  boiler  will  improve  the  efficiency  8.5  per 
cent,  while,  if  utilized  in  securing  a  larger  boiler,  the  Im- 
provement will  be  a  trifle  less  than  3  per  cent.  Arguing  from 
this  base,  the  advantage  to  be  derived  from  an  increase  of 
pressure  is  great.  If,  however,  the  increase  in  weight  exceeds 
10  per  cent,  the  curve  A  ceases  to  diverge  from  B,  and  if  both 
curves  are  sufficiently  extended,  they  will  meet,  all  of  which 
is  proof  of  the  fact  that  the  rate  of  gain  is  greatest  for  rela- 
tively small  increments  of  weight. 

Basing  comparisons  upon  an  initial  pressure  of  140  lbs. 
(Fig.  2),  the  relative  advantage  of  increasing  the  pressure, 
diminished  though  on  the  basis  of  a  5  per  cent,  increase  in 


(Fig.  2),  it  appears  that,  under  ideal  conditions,  either  the 
pressure  or  the  capacity  may  be  increased  with  equal  ad- 
vantage, which,  in  effect,  is  a  strong  argument  in  favor  of 
increased  capacity  rather  than  of  higher  pressure. 

Basing  comparisons  upon  a  pressure  of  220  lbs.  (Fig.  2).  it 
appears  that  even  under  ideal  conditions  of  maintenance  the 
gain  in  efficiency  resulting  from  an  increase  of  pressure  is 
less  than  that  resulting  from  an  increase  of  capacity.  In  view 
of  this  fact,  no  possible  excuse  can  be  found  for  increasing 
pressure  above  the  limit  of  220  lbs. 

8.  Conclusions. — A  summary  of  the  whole  work  may  be 
stated  as  follows:-;    -v? ..-::?  / 

1.  Tests  have  been  madle  to  determine  the  performance  of  a 
typical  locomotive  when  operating  under  a  variety  of  condi- 
tions with  reference  to  speed,  power  and  steam  pressure.  The 
results  of  100  such  tests  have  been  made  of  record. 

2.  The  results  apply  only  to  practice  involving  single  expan- 
sion locomotives  using  saturated  steam.  They  cover  only  such 
conditions  as  may  be  maintained  with  wide-open  throttle. 
Pressures  specified  are  to  be  accepted  as  running  pressures. 
They  are  not  necessarily  those  at  which  safety  valves  open. 

3.  The  steam  consumption  under  normal  conditions  of 
running  has  been  established  as  follows: 


Steam 
per  H.P.  hr. 
120  lbs.  boiler  pres.-^ure.  .      29.1 
140  lbs.  boiler  pressure..     27.7 
160  lb.<;.  boiler  pressure.  .       26.6 
180  lbs.  boiler  pressure.  .      26.0 


Steam 

per  H.P.  hr. 

200  lbs.  boiler  pressure..      25.5 

220  lbs.  boiler  pressure. .     25.1 

240  lbs.  boiler  pressure. .      24.7 


4.  The  results  show  that  the  higher  the  pressure,  the  smaller 
the  possible  gain  resulting  from  a  given  increment  of  pressure. 
An  increase  of  pressure  from  160  to  200  lbs.  results  in  a 
saving  of  1.1  lbs.  of  steam  per  horsepower  hour,  while  a  simi- 
lar change  from  200  lbs.  to  240  lbs.  improves  the  performance 
only  to  the  extent  of  ,8  of  a  lb.  per  horsepower  hour. 

5.  The  coal  consumption  under  normal  conditions  of  running 
has  been  established  as  follows: 
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Coal 
per  H.P.  hr. 
120  lbs.  boiler  pressure. .  3.S4 
140  lbs.  boiler  pressure.  .  3.07 
ItiO  lbs.  boiler  pressure.  .  3..5:^ 
IbO  lbs.  boiler  pressure. .      3.46 


Coal 

per  H.P.  br. 

200  lbs.  boiler  pressure..      iAO 

220  lbs.  boiler  pressure. .      3.35 

24U  ibs.  boiler  pressure.  .      3.31 


REPAIRS  TO  STEEL  FREIGHT  CARS.* 


By  J.  F.  MacEnulty. 


6.  An  increase  of  pressure  from  160  to  200  lbs.  results  in  a 
saving  of  0.13  lbs.  of  coal  per  horsepower  hour,  while  a  similar 
change  from  200  to  240  results  in  a  saving  of  but  0.0&  lbs. 

7.  Under  service  conditions,  the  improvemeut  in  perform- 
ance with  increase  of  pressure  will  depend  upon  Lhe  degree  of 
perfection  attending  the  maintenance  of  the  locomotive.  The 
values  quoted  in  the  preceding  paragraphs  assume  a  high 
order  of  maintenance.  If  this  is  lacking,  it  may  easily  happen 
that  the  saving  which  is  anticipated  through  the  adoption  of 
higher  pressures  will  entirely  disappear. 

8.  The  difficulties  to  be  met  in  the  maintenance  both  of 
boiler  and  cylinders  increase  with  increase  of  pressure. 

y.  The  results  supply  an  accurate  measure  by  which  to 
determine  the  advantage  of  increasing  the  capacity  of  a  boiler. 
For  the  development  of  a  given  power,  any  increase  in  boiler 
capacity  brings  its  return  in  improved  performance  without 
adding  to  the  cost  of  maintenance,  or  opening  any  new  avenues 
for  incidental  losses.  As  a  means  of  improvement,  it  is  more 
certain  than  that  which  is  offered  by  increase  of  pressure. 

10.  As  the  scale  of  pressure  is  ascended,  an  opportunity  to 
further  increase  the  weight  of  a  locomotive  should,  in  many 
cases,  find  expression  in  the  design  of  a  boiler  of  increased 
capacity  rather  than  in  one  for  liigher  pressures. 

11.  Assuming  180  lbs.  pressure  to  have  been  accepted  as 
standard,  and  assuming  the  maintenance  to  be  of  the  highest 
order,  it  will  be  found  good  practice  to  utilize  any  allowable 
increase  in  weight  by  providing  a  larger  boiler  rather  than  by 
providing  a  stronger  boiler  to  permit  higher  pressures. 

12.  Whenever  the  maintenance  is  not  of  the  highest  order, 
the  standard  running  pressures  should  be  below  180  lbs. 

13.  Wherever  the  water  which  must  be  used  in  boilers 
contains  foaming  or  scale-making  admixtures,  best  results 
are  likely  to  be  secured  by  fixing  the  pressure  below  the  limit 
of  180  lbs. 

14.  A  simple  locomotive,  using  saturated  steam,  will  render 
good  and  efficient  service  when  the  running  pressure  is  as  low 
as  160  lbs.;  under  most  favorable  conditions,  no  argument  is 
to  be  found  in  the  economical  performance  of  a  machine  which 
can  justify  the  use  of  pressures  greater  than  200  lbs. 


Cost  of  iNCANDEascEXT  Lamps. — In  the  beginning  of  the  career 
of  the  incandescent  electric  lamp  about  75  cents  worth  of  plati- 
num was  used  in  a  single  lamp,  and  the  bulb  was  blown  by 
hand  from  a  piece  of  tubing.  At  the  present  time  the  platinum 
in  a  lamp  costs  about  \-j  cent  and  the  bulb,  which  is  made  in 
large  quantities  at  the  glass  factories,  costs  about  2  cents.  It 
may  appear  from  this  that  the  present  selling  price  of  such  lamps 
— 18  cents  for  the  ordinary  size — is  unnecessarily  high;  but 
when  it  is  considered  that  there  are  some  fifty  operations  in 
the  process  of  manufacture,  nearly  all  of  which  require  special 
skill,  and  many  of  which  involve  refinements  of  manipulation 
which  are  nothing  less  than  marvelous,  this  thought  changes 
to  one  of  wonder  that  the  price  can  be  made  so  low. — The 
Illuminating  Engineer, 


Officials  Bubdk.ned  With  Minor  Mattkks. — Officials  in  gen- 
eral are  burdened  with  a  senseless  diversity  of  minor  subjects 
under  advisement.  Long  hours  and  hard  work  scarcely  suffice 
to  keep  up  with  the  mass  of  routine  details.  Careful  thinking 
along  broad  general  i>olicies  must  be  left  to  absorb  time  needed 
for  rest  and  recreation  away  from  the  office.  The  secret  of 
the  success  of  the  largest  dry  goods  and  manufacturing  house 
in  the  country  is  the  instant  weeding  out  of  every  man  as 
soon  as  he  has  reached  the  limit  of  his  ability,  whether  it  be 
as  errand  boy  or  partner.  It  follows  that  every  boy  who  en- 
ters their  employ  understands  that  no  dead  timber  is  retained 
to  block  his  opportunities  for  certain  promotion  as  rapidly  and 
as  far  as  he  can  win  it. — Paul  R.  Brooks,  before  the  New  York 
Railroad  Club. 


As  you  are  doubtless  aware,  the  first  steel  freight  cars  in 
any  large  quantity  were  built  in  1897,  by  the  Schoen  Pressed 
Steel  Company.  Previous  to  that  time  there  were  iron  box 
cars  on  the  New  York  Central  in  1871;  the  Harvey  Steel  Car 
Company  had  built  cars  to  order  as  early  as  1891,  and  prior 
to  1888  some  tubular  frame  cars  were  constructed  by  the  South- 
ern Iron  Car  Company.  Prior  to  1897,  however,  the  steel  car 
had  many  enemies  and  few  good  friends,  due,  doubtless,  to  a 
natural  conservatism  on  the  part  of  the  railway  men  and  to 
the  obviously  experimental  stage  of  steel  car  development. 

Some  early  designs  of  steel  cars  were  gotten  up  in  com- 
petition with  wooden  car  weights  which  then  existed,  and  the 
argument  that  a  great  ratio  of  paying  load  to  dead  weight  was 
to  be  had  sold  a  great  many  cars.  As  a  consequence,  many 
cars  were  designed  that  were  really  too  light  for  the  excep- 
tionally heavy  service.  At  this  stage  of  development,  how- 
ever, the  weight  of  the  car  up  to  a  certain  point  is  not  con- 
sidered ;  for  instance,  50-ton  cars  for'  general  service  weighed, 
in  1902,  35,000  lbs.;  to-day  the  same  capacity  cars  weigh 
45,000  lbs.,  or  an  increase  in  dead  weight  of  10,000  lbs.  in  four 
years.  The  questions  now  are:  Will  it  stand  the  severe 
buffing  shocks?  Will  it  keep  off  the  repair  track?  Railroads 
now  realize  that  a  car  continually  in  service  more  than  pays 
for  the  hauling  of  its  dead  weight  by  an  increased  number  of 
loads.  For  roads  where  service  is  not  so  heavy  a  car  with 
a  greater  ratio  of  paying  load  to  dead  weight  can  be  used  to 
advantage. 

The  first  steel  cars  were  built  almost  entirely  of  pressed 
shapes;  then  other  manufacturers  designed  cars  to  be  built 
entirely  of  structural  shapes.  To-day  the  builders  of  so-called 
"structural  cars"  use  pressed  shapes  and  structural  shapes, 
and  pressed  shapes  are  used  where  in  the  mind  of  the  designer 
they  are  most  feasible.  The  days  Of  light  construction  are 
over;  we  are  increasing  the  weight  of  rails,  of  engines,  etc, 
Where  ten  years  ago  an  80,000  lbs.  capacity  car  was  consid- 
ered unusual,  the  100,000  lbs.  capacity  car  is  now  common,  and 
the  railroads  look  for  a  greater  capacity.  The  time  will  come 
when  many  of  US  Will  see  trains  of  cars,  each  unit  carrying 
150,000  lbs.  or  over.  In  fact,  to-day  this  matter  is  being  seri- 
ously considered  by  at  least  one  leading  road.  True,  there  are 
many  such  cars  now,  but  they  are  made  for  special  use.  and 
cannot  be  classed  as  a  general  service  type. 

From  the  records  of  nine  representative  car-building  con- 
cerns in  the  year  1905  there  were  224,817  cars  ordered;  of 
these  148,493  were  steel  and  76,324  of  wood.  With  steel  cars 
coming  so  rapidly  to  the  front,  the  question  of  repairs  is  a 
very  live  issue.  In  repairing  steel  cars  a  road  which  has  none 
in  service  usually  resorts  to  the  use  of  skilled  labor  or  will 
return  the  cars  to  the  builder;  either  method  is  costly,  and 
is  very  apt  to  prejudice  the  management's  decision  when  the 
question  of  steel  versus  wood  construction  Is  brought  up. 
There  is  absolutely  no  need  of  any  railroad,  large  or  small, 
employing  skilled  labor  or  returning  the  cars  to  the  manu- 
facturer. Skilled  labor  is  not  used  at  shops  where  cars  are 
built;  then  why  use  skilled  labor  to  repair  them?  When  a 
car  is  new,  naturally  the  question  of  appearance  and  finish 
is  one  of  the  important  points  of  inspection.  When  a  car  is 
out  of  service  the  question  of  utility  is  uppermost,  and  any 
repairs  should  be  made  in  the  cheapest  manner  consistent 
with  good  service.  Why  pay  boilermakers'  prices  to  have  a 
perfectly  finished  rivet  driven,  when  a  laborer  at  half  the  pay 
will  drive  one  in  half  the  time  that  will  perform  its  office  sat- 
isfactorily? A  little  experience  with  the  rough-and-ready  car 
repairer  versus  slow  skilled  labor  is  usually  convincing.  Rail- 
ways are  now  using  the  same  repair  gangs  for  both  wood  and 
steel  CArs,  and  the  results  are  shown  in  the  reports  of  car 
repairs  published  from  time  to  time  in  the  railway  journals. 
If  the  car  foreman  lacks  the  ingenuity  or  confidence  to  make 


•From    a   paper   presented  before   the   October   meeting   of   the   New 
England   Railroad  Club. 
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tlie  netessaiy  repairs,  send  iniu  to  Altoona,  Mt  Clare  or  Col- 
linwood,  where  they  are  i»asi  mahters  in  the  art.  Unless  his 
natural  luejudice  has  overcome  his  ineiUal  balance,  the  e.v- 
j>ense  of  his  trip  will  be  repaid  many  times. 

Ill  I  he  early  days  of  repairs  to  steel  cars  it  was  the  custom 
wlieii  a  sill  was  be.it  to  dismember  the  car  and  take  the  piece 
out  to  stiaishten  it.  X(;w,  an  oil  furnace  or  a  <harccal  fire 
is  p«it  under  the  car,  and  when  the  sill  is  heated  sufficiently 
il  is  i»ut  i»a(  k  into  shape  by  a  pulling  jack  applied  to  suit  con- 
ditions. When  sills  are  broken  a  si)lice  can  be  made  by  mak- 
ing a  butt  joint  wUli  jJlaies  on  inside  uud  outside,  all  securely 
riveted.  '   V  •:■"  v-   ^  '    '-  ' 

Steel  cars  reireived  on  re])air  tracks  on  account  of  wreclvS 
very  seldom  have  any  of  the  frame  or  body  lost,  so  it  is  sim- 
ply a  matter  of  cutting  off  the  Ueut  small  iwirts,  straigUieuiug 
them  and  riveting  in  place.         ^     /^\ 'I  '    '    ^':^  v  ^^ 

It  is,  however,  advisable  when  purchasing  new  cars  to  order 
a  small  supply  of  the  steel  shapes  that  will  most  likely  be 
needed  for  running  repairs.  This  saves  lime  and  incon- 
venience, for  no  matter  what  arguments  may  be  i)ul  foith 
about  buying  shapes,  etc..  in  the  open  market,  when  the  time 
comes  for  such  purchase  it  will  be  found  hard  to  get  immedi- 
rt     delivery,  and  li:iMle;-  ptill  to  sir.ip?  mt;terial.f«r  applicatirn 


wrecked,  that  cotiM  not  be  rei»airfd,  w«  re  a  few  near  Pitls- 
buigh  that  rolled  over  a  200-fi.  embankment  into  a  swollen 
river  and  were  carried  about  two  miles  away  from  tlie  rail- 
road. It  was  impracticable  to  tow  them  liack.  Aside  from  a 
few  similar  instances,  there  is  no  recorct  of  a  .steel  car  l>eing 
wrecked  in  such  a  manner  that  the  cost  of  repair  wculd  ren- 
der it  advisable  to  scrap  it. 

The  cost  of  steel  car  repairs  is.  ou  the  whole,  veiy  small  by 
compaiison,  when  it  is  taken  into  consideiation  that  compara 
tive  c-osis  of  repaiis  of  the  two  tyjM^s  as  given  by  railways  are. 
as  a  rule,  manilesily  unfair.  The  niainienance  reports  given 
for  publication  are  generally  taken  only  for  ears  that  have 
been  repaired.  When  it  is  a  wood  car  this  means,  on  an 
average,  slight  repaiis.  Hut  what  of  the  wood  cars  destroyed? 
There  are  thousands  of  such  every  mouth.  Should  not  the 
cost  of  renewals,  less  a  sefap  credit,  be  added  to  the  wood 
car  maintenance  sh(?et  to  arrive  at  an  (equitable  basi.s  for  com- 
parison with  the  steel  cars?  This  would  throw  a  great  bal 
ance  on  the  .steel  car  side  of  the  controversy,  and  would  bring 
forth  the  argument  that  many  cf  the  wood  car.>i  thus  destroyed 
were  old  and  of  an  obsolete  lyj>e.  While  this  is  tru^,  jet  the 
old  car  has  a  money  value:  a  car  is  a  car  on  the  rec-ords.  and 
the  failure  of  Uiie  old -wood   cars  servers  only  to  enhance  the 


EXA.Mi'i.K  <ii-  n.\ni.Y  WKixKK.n  stkki.  kkkiciIt  cab. 


to  cars.  On  the  average  road  there  is  not  enough  demand  for 
repair  parts  to  warrant  the  e.xpense  of  putting  up  a  special 
sho|);  this  condition  makes  it  necessary  to  look  to  the  car 
btiilder  for  material,  whether  it  be  of  structural  or  pressed 
shapes.  /  \  : '- 

Pressed  and  structural  membcr.s,  or  such  as  end  and  cor- 
ner posts,  stakes,  flange  angles  and  plates,  can  be  cut  off  by 
hand  and  heated  in  a  .gas  or  oil  fire,  and  sliaightened  on  a 
large  flat  sjirface  i)late  or  anvil  with  ordinary  smith's  tools. 
One  gang  of  men  at  this  forge  can  take  (rare  of  this  class  of 
work  for  a  large  number  of  cars.  Heating  and  bending  will 
not  injtire  the  steel  entering  into  the  construction  of  cars,  so 
that  practically  all  th«>  parts  removed  from  a  steel  car  can  be 
utilized  eitbei-  in  their  original  shape  or  as  a  patch  on  some 
other   part. 

It  must  be  taken  into  consideration  that  shocks  and  treat- 
ment that  would  ordinarily  destroy  a  wooden  cai-  merely  mak(^ 
the  steel  car  an  object  that  draws  Hie  anathemas  of  the  wreck- 
ing  crew,  and  the  solicitous  consideration  of  the  rej)air  san.g. 
Cone  is  the  inovit4il)le  bcmfire  that  was  a  simple  method  of 
clearing  uji  the  debri.s.  The  alternative  now  is  either  to  bury 
the  car  or  send  it  to  the  repair  tracks;  it  won't  burn.  Heavier 
and  more  powerful  cranes  are  necessary,  but  the  right  of  way 
is  more  easily  and  quickly  cleared.  When  a  chain  is  put 
around  a  corner  post  or  sill  the  whole  car  movc>s.  not  merely 

a  section,  as  heretofore.      The   only   record  of  steel  cars 


vahie  of  the  up-to-date  steel  car  that  will  not  disiutegrate. 

The  average  cost  of  repairing  steel  ears  varies  c-onsiderably 
'kvifh  the  type,  and  as  a  lander  ntiniber  of  lOO.OdO  lbs.  capacity 
steel  hoppers  have  been  built  than  any  other  class,  ccists  of 
their  repair  would  be  more  interesting.  Below  is  a  record 
of  average  costs  of  certain  kinds  of  repair  to  this  type: 

COST    OP    REPAiniX«    100,000    l.ps.    CAP.\ClTy    STEKL    UCJI'PKUS. 
One  er<l  havins  sido  and  end  sills.,  draft  sills  and  eorncr  biacCK 

and  brae  kots  budly  lient $3ci.50 

Roth   end.s   dama^rd   a-s   above  and   body   Ixtdly  spruuR 85.7.% 

To  cut  entire  tramv  and  body   apart  and  rc-rivet 140.(.H» 

Thc^    above,  is    the    labor   <  harpt>    of    cutting    of!"    the    bebt    parts, 

stralgliteninK  and  lo-riveting  in  plat*,  the  orly  new  material 

used    bfiiiK    rivets. 
.V  t?teel  ear  buvint;  beeti  In  a  wreck  that  would  totally  destroy  the 

body   and    frame   of. a.  wooden. ^ car  ran    be   repaired   as   good 

as    new    for.  .    ,  *l;  j  y.'^ . .  T. : .  f $5o.c»0 

A   .steel  hopixr  so  liadly   wrecked  that  sc-rajjpJnK  ft  *aK  «)usidercd 

was    rt-paircd    Kood    as    new    for .......' li;<».c>0 

These  figures  are  from  systems  using  over  100,000  steel  cars, 
some  rf  them  having  been  in  service  from  seven  to  eight  years. 
They  estimate  that  the  cost  of  car  maintenance  is  rediice«l  o.t 
Iter  cent.,  and  stock  for  repairs  no  ]>er  cent.,  by  tise  of  all-steel 
construction,  taking  an  ec^ual  number  of  cars  c^f  both  types  as 
a    basis.  X ■  J'.\.^^-'' 

As  regards  care  of  cars,  while  some  roads  do  not  consi«ler 
it  necessary  to  repaint  their  steel  freight  equipment,  yet  the 
old  saw,  "An  ounce  of  jireventloa  is  worth  a  pound  of  cure," 
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REPAIRS  TO  STEEL  FREIGHT  CARS.* 


|{\  J.  F.  -MvcEnultv. 


•(.  An  iiicl'eusi-  of  press  are  troni  Mitt  tu  I'OU  lbs.  results  iu  a 
sjivinj;  oi  O.I0  ills,  of  coal  jmt  liurseiiower  hour,  whilf  Ji  siniihir 
chaujiO  Irom  '2W  to  -lU  rvsulis  iu  u  sjiviui;  of  but  U.U'J  lbs. 

7.  Iiuler  i^crvice  couditious,  the  improvenieul  iu  liurt'uriii 
iiucc  with  iHrreusf  of  pressure  will  (t<-p<.-nd  ui'ou  the  degree  of 
IJerftH'tion  attt-'Hding  the  luaiuleuaucc  of  the  locomotive.  The 
values  qUMted  iu  the  precediug  i»ara.i;rai»hs  assume  a  high 
order  ot  maiuif-iianee.  if  this  is  hickiiii;,  it  may  easily  happeu 
that  the  saving  whielj  is  atili<-ii>ai<d  ihroimh  lin'  ado|i(i(»n  of 
hiijher  yrestjiires  wIlT entirely  disappear. 

.s. -.Tlw?-  diffkrulllus  to  l>e"  met  In  the  muinieuaueu  both  ol 
tioiler  ami  cyliuch'rs  increase  with  increase  of  piessur*-. 

y.  The  results  supply  au  aeeurate  measure  by  which  to 
determine  the  advantage  of  im-reasiny,  the  capacity  of  a  boiler. 
For  the  duveluymont  of  a  given  power,  any  iucrease  iu  boiler 
eaftaeity  brings  its  return  in  improved  perttuinaiKe  williout 
adding  to  the  cost  of  mainieuauce,  or  openiuy  any  new  aveuues 
for  ineidenial  losses.  As  a  means  of  improvement,  it  is  more 
(••>riatn  llian  that  which  hi  offered  by  increase  of  pressure. 

1"».  v\s  llip  scale  of  pressure  is  asceiuled,  an  oppnrtuniiy  to 
luriher  increji^e  the  weight  of  a  l(M«)mntive  shoubl.  iu  many 
cases,  find  exfuession  iu  the  desigu  of  a  Ixnh'r  of  Increased 
capacity  rathepUuin  Iu  uue  lor  itigher  pressures. 

11.  A.ssuming  J  SO  lb».  pressure  to  have  been  accepted  as 
standard.  ;iMd  assuming  the  maiuti'nauce  to  be  of  the  highest 
order,  it  will  l>v  foimd  gotnl  practice  to  utilize  any  allowabU- 
increase  in  weight  by  providing  a  larger  boiler  rather  than  b\ 
inoviding  a  stronger  bojler  lo  permit  higher  jiressures. 

12.  Whenever  the  mainieuance  is  not  of  tlie  highest  order, 
the  standard  running  pres.sure.^  .<li»Mild  be  Ijelow   ISM  lbs. 

i;j.  Wherev.-r  the  water  whi<'li  must  be  uwd  In  boilers 
contains  foaming  or  scale-making  adiuixiures,  best  results 
are  likely  fo  be  secured  by  fixing,  the  pressure  below  the  liniit 
"f  J  Mi  lbs. 

11.  A  simpl(>  locomotive,  using  .saturated  steam,  will  render 
good  and  efliciorrt  service  when  the  running  pressure  is  as  low 
as  l»il»  lbs. ;  under  most  favorable  conditittns,  no  argument  is 
to  be  found  in  the  econojuical  iterformance  of  ;i  machine  which 
<-an  justify  the  use  oi  pitssures  gr»'ater  than  .no  ibs. 

Cost  ofr  rxoA-'XOEscES r  L\.\n's.— In  the  beginning  of  the  career 
of  the  int;andes<-eot  elect rie  lamp  about  75  cents  worth  of  plati 
nnm  was  used  in  a  single  lam|v,  an<l  (he  bulb  was  blown  by 
hand  from  a  pioie  of  tubing.  .\t  tlie  present  time  the  platinum 
in  a  lahip  eosts.ubout  !-_•  <t?rtt  and  the  bulb,  which  is  nuide  in 
hifj^e  •luaniities  at  tlie  gluss  fat'lprie.'j,  cosis  aUnit  -  cents.  It 
may  appear  from  this  that  the  present  .celling  pri«f  of  such  latiips 
— LS  cents,  for  Jlw  ordinary  size— is  nnnec«>ssarily  high;  but 
wheii  it  Is  t;onsidere(|  that  tlu'ie  are  some  fifty  operations  In 
thte  process.- !0l'  nuinufacture,  nearly  ail  <»f  wlii(  li  r<<piiii-  sp<t  i;il 
.skiil.  ami  many  of- whh;h  involve  refinements  of  manipulation 
which  ar»>  nothing  less  than  marvt-lons,  this  thought  cliangi'S 
to   one    i.if    w.'Uider    that    tli*'    |pii<  i-    ran    ht-    ni:idr   sn    low       7'//* 


(>>t.M-i.'Vt..s,  Iji  Ki»K>Ki»  VVi'rtv  Xlt.Vitu  M.\im;ks.-  01H«ials  in  g«'n- 
f'lal  ar»'  iturd«ned  with  a  senseles.-;  divfisity  of  minor  subjo<ts 
iiililfT  adviseuntit.  Long  liours  and  hard  work  s<  an  rty  siiUW  •• 
I"  u- 'ptii*  Willi ; the  in''***^'>.f  ronlitle  detail^.  Careful  IhinUing 
alon^  biTKitijcjeu.f'ral  itolici.es  iiMiSf  l»e  left  to  absorb  time  hoc*ded 
f«tr  W'St  and  r«-i-r«,.a»ioii  jiway  froni  the  offlcc  Tlie  Sfint  of 
the"i*uccr>s.s  ot  th.-  lar|L;^•^^  dry  goods  and  manufaeturing  house 
Ln:  Yhe  CQnht:ry  hi  the  instant  Weeding  out  of  every  nian  as 
Wwn'as  IW*  lias  )r<^Oc.he(|  th.'  iimii  <if  bis  itl>iiii>.  whether  it  !•<• 
;>s  ecrand  lK).y  (>r  parttier.  It  follows  that  ev»'ry  boy  wlio  en- 
t»'rs  their  entploy  und«'rstands  ihiit  no  dead  timber  '\9.  retained 
to  block  iiis  opjoorhtniiies  for  et-rtaiit  promotion  as  rapitlly  and 
as  fiir  as  h^  (tali  yi\uii,^PatitR.li rooks,  hcforr  the  THexb  Yorl 
I'nilrmd  (Jliih. 


.\s  you  are  doubljcss  awaie,  the  first  steel  frelgitt  cars  ir 
.in\  Itirge  quantity  wfr»'  built  in  l.M>7.  by  the  Sehoeu  i^resseu 
Steel  Comiiany.  I'revious  lo  that  lime  there  were  iron  box 
ears  on  the  New  York  Central  in  ls71;  the  Harvey  Steel  Cai 
Company  had  built  ears  to  order  as  early  as  l.Si>l,  and  prioi 
to  I^bS  some  tubular  frame  (;iirs  were  constructed  by  the  South 
I'rn  Iron  Car  Company.  I'rior  to  isy",  however,  the  steel  cai 
had  many  enemies  and  few  good  friends,  liue,  doubtless,  to  a 
riiiinral  conservatism  on  the  part  of  the  railway  men  and  to 
ihe  <ibviousl\    e.xperimental  stage  of  steel  «ar  deveioiimeut. 

Some  early  designs  of  steel  cars  were  gotten  up  in  com 
petition  with  wotuleu  ear  weights  wlu<h  then  existed,  and  the 
.irgunieiit  that  a  great  raiio  of  paying  load  to  dead  weight  was 
10  be  had  .-old  a  great  many  cars.  As  a  consefpieuce.  many 
cars  were  d«.signed  that  were  really  too  light  for  ihe  excejt- 
tioiiiilly  heavy  service.  At  ihls'stage  of  developmeni,  how- 
.•\  I-,  the  weight  of  the  cat  ii|i  to: Si  certain  jioint  is  not  con- 
•.-iilered;  for  instauee,  ."lO-lon  cars  foi*  general  .service  weighe*!, 
iu  VM^l,  ;;j,OUM  lbs.;  to-day  lh<i  same  capacity  cars  weigh 
l.'i.uoo  lbs.,  or  an  increase  in  ileail  weight  of  lu.uOO  lbs.  in  four 
years.  The  questioiu-  now  are:  Will  it  stand  the  severe 
liiiirmg  shocks?  Will  it  keep  off  the  rejiiur  track?  Railroads 
now  realize  that  a  <ar  continually  in  service  more  than  pays 
for  the  hauling  of  its  dead  weight  f»y  an  incn.'ased  number  of 
loa<ls.  Kor  roads  where  .service  is;  not  so  heavy  a  car  with 
.1  greater  ratio  of  |)aylng  load  to  dead  weight  can  be  used  to 
advantage. 

The  fiist. steel  cars  Were  built  almost  entir«'ly  of  presse<l 
shapes;  tlien  Other  manufacturers  designed  cars  to  be  built 
•  ntircly  of  struct nral  shapes.  To-day  ihe  builders  of  so-called 
"structural  car.s"'  use  pressed  shapes  and  structural  shapes, 
and  pres.sed  shapes  are  used  where  in  the  mind  of  the  desigiiei 
tbe>  itro  most  feasible.  The  days  of  light  construction  are 
over;  we  are  increasing  the  weight  of  rails,  of  engines,  etc, 
Where  ten  years  ago  an  sO,(iOi(  lbs.  «apacity  car  was  consid- 
ered unusual,  the  100,00('  lbs.  caitacity  <ar  is  now  common,  and 
the  railrc.nds  look  for  a  greater  capacity.  The  time  will  come 
when  many  of  us  will  .see  (rains  of  cars,  ea«h  unit  carrying 
l^r.o.ontt  11^.  «»r  over.  In  fact,  to-day  this  nuttter  is  being  seri- 
ously cunsnleicd  i»y  at  least  one  leailing  road.  True,  (here  are 
many  sueii cars  now,  but  they  iire  made  for  special  use,  and 
cannot  be  classed  as  a  general  service  type.  >•.;,■;:• 

I'ruiii  Ihe  iMH'ords  <d"  nine  represent af I vp  car-building  con- 
teiiis  in  Ihe  year  i;»o.',  there  were  L'21.<<17  c;irs  ordered:  of 
iln^se  l|s,i:t:'.  were  steel  and  7<;.:ll'l  of  wood.  With  steel  cars 
coming  so  rapidly  lo  the  front,  the  question  of  repairs  is  a 
vi-ry  live  i.ssue.  Ill  r.  pairing  steel  <ars  a  road  which  has  none 
iu  servicf  usually  resorts  to  (he  use  of  skilled  labor  or  will 
rtliirn  llie  cari;  to  (he  builder;  either  method  is  costly,  and 
IS  verv  apt  to  prejudice  the  management's  decision  when  the 
qiiesiion  nf  sieel  versus  wood  Construction  is  brought  up. 
Tlieie  is  absolu(ely  no  need  of  an>  railroa«l,  large  or  small. 
eniplo.\iim  skilled  labor  or  n-lurniug  the  ears  lo  the  inanu- 
I'aciiiier.  Skilled  lal»<M'  is  not  us«  d  at  sliops  where  cars  are 
iMiili;  then  why  ii.se  skilled  labor  .to- ■rei>air  (hem?  When  a 
«ar  is  new,  natuialiy  the  question  of  ap[iearame  and  finish 
is  one- of  (ho  imp«>r(iin(  poin(s  of  iiis|(e<  (ion.  Wlien  a  car  is 
out  «»f  .service  (lie  question  of  uiiliiy  is  iipix-rmost,  and  any 
ie|..iirs  should  be  made  tnth^^  Cheapest  tnauner  ronsi.stent 
with  go«id  serviee.  Why  pay  boilermakeis'  pri<-es  (o  have  a 
jierfecily  liiifshed  rivet  driven,  when  a  laborer  at  half  (he  pay 
will  drive  one  in  half  the  (ime  that  will  perform  its  office  sa(- 
isfaclorily?  A  liKle  exjierience  with  th«>  rough  and-ready  car 
repairei^  versiis  slow  skilled  labor  is  usually  convincing.  Rail- 
ways are  now  iisinir  (ho  same  ri-pair  gangs  for  both  wood  and 
steel  cars,  and  the  resiiKs  are  shown  in  (he  re|>or(s  <d'  car 
rcjiairs  juiblished  from  (ime  (o  time  in  (he  railway  journals. 
If  the  car  foieman  lacks  (he  ingenuity  or  confidence  to  make 


*l'riiiii    .1    li.iiM  r    III.    .nt.ii    iirfuro    the    October    mcetlnR    of   the    New 
Kiiulaiifl    Rnilr<ia«l   Club. 


.Iwi  MOV  J90t. 


A\iKiHc:M>E>;oiNKi:ir  :\Ni>  ir\n:m 


|nnf.<    «il'  iiis  i»iiij\\«il  kvri^i"ii*<I  »nj^n?S^f^ 
wli^i  jr  i^ill  ^v;i>^  *»<'rti   fo  nisnivnilM-r  ^^^^^ 

fs  jiiii  iin.i^iv  «fi<'.'<ai^  >Hi«^  ;W^ 

ii.4i<:jMii  hark  inm  slu4iMS.i«x  a  pulliiip;-  ifn-l,  i»prkj*-'l  lo  jiiiit".  oMr 
ilfi  riViis;  Whiii  sill^  an-  (>rinik<'i>  ;i  s|iitt-r  viau  In-  Hur*!**  ii^-vHiiik- 
lilu  a   ImiM  JHijU,  MJIIi  i>l;i:l<S  oil  .u«J-i'l«    '-ni't  ouisi.U*;  m1+  s..-iii<-ly 

yi-i-y  s«'l.hni  ii:iv«:  ;Ui>   Uf.-iljr  TiJHJi^r  •ir'l'ifily  iiTSt:><i  ii-  f^;  i^inl;;- 
lily  ^f  iiiMiirr,«U'  i•»^iiil^;  <rtT  tb«:  !>vnt:.;^  !i;uis    ^inirMliJitiiM:^: 

iIhim   ;mii1   v«'^'«^''«^''J<.  I'i'i*'';::^  ?  -  ■       '  ■ 

ii   >;»ui11   sii|^j(ty  .«>r;:0iic  sic*"  t  »lisij"'i^  ^^tJ^  .tVM»Kt;  Hk<''^;^  "^'^i 

vctijiiKM-;    for    n«V   imi'lft;!?    \vJuU>  Wi  ftWuH.iifs    tiVaXVJ><^y4»»^ 
jjiUinit  tiiyin^  >iliaiM-K;:"l(>t4;:;  if II  t?)f  "i iM<*n>:iii;j  i:kvi -^ Av1it;ii  ytli*'  ihiu:;^ 


:Mi}ili^:it  i'  '1 


A I  li  ui'i.  <  lint   «"o«i4  fwiKJlK 
iiUjilLili    »:Hiil  ;  ri^MHil :  crv^r  ;:^:  w 
{'w*  -r  ,aitiU;  ;Vcr«  "lif  i  ri»M]   a  Ui^ixi   t^ii 
ri KH I .    i t  --  w  jis  1 ' >'  l> rar i..i«  j  l>lr 
Tew  >;i»iii!;i)*  fii>t;!U<c's.  ijw^jv  "■■~    n'.' 
;  Nvnvki^ir  itti  tiK  ri;  ;:  ui;i.»ifiM:'i  f-ai'  Ui 
i((t  il  ;ii.<|vi!>i;i3»U'  -rln  >ai:liij?  »♦- 

ijsa  i^^■^F'^'•i^^'?H/*^"*'ly.  •niiHj-i 

f«ir-  jiirl)?«-:i(loij   ar/^.u^ 
,  hcvii  /Kv|yaijvti,'    Win  li  jrvjts;  .h 
;.  ayr^iiit*;  sljitlii^Ttiiiiii'sJ  ,  \\yth  *' 

"J"in ■'■•'   Ji''^'    flj ♦'" ^wi <  I '^    ut^   s;i i . 

i  -i-H r  lua iftii'iianw  >hvt-r;  i:<tVar 

V :'i"^e^i'<L'..4yj<J  .afwl  (iV  an   til isiHi-i* 
/►liV  ivar  iia*"-  H.-Hioiti'v  vrilii«": 


i^iaiK-m    iiM"-  -I    >-w>l 


■n  Jilt 


:1»1.<    ;ilj-.  .     -    Uli 


..  I,  :. 


'|Vl?  Vn- 


i 


^. 


\- 


»:*». 


V    ^• 


't^ 


' "  '11-      ()ji  J Jio ::aivtn"<*J?v  f oink  \^>t^-f*^i>t  i]Ai:  t-iiouijh  dwiKKMl  fep" 

r«|tair  J>aVtK  i<v  AVJirrtViif:-  i;Uw..;:(->ciM?iii<irp^^  uij^:  .up  jv.  Hl«^;iat' 

shop:    \\ns  '•n>mliOi>iv  lijiVixi^s  :^if  vMm«>:s;ii'^  ivi'  tiit?'^  var  ,v 

,  lMiihh>r    for   hlalt'H^ri^  ;\\;li;;n}'iV  ;ii  4«>   of  Wf  i  o.  Jn v;if   ««r   br.-s>/Ml  ' 
v^liajx-s!  ■  ■"■"■^v"  vtiy  •-  -•:'., ::'^Vv;-; 

l^r^^4^«'lK:allH  >st,v.iiA.ti;u:!|  »iv!#itrr;.^^^^^  as  <riiiU  atni^^tii'^  ; 

ii«  r  ii<i^t</<;taU;i'S,i  flaiiiiiv  ;tiii;lo>^  irtiVI    p^  W  •'ill;  rt(t  liV  .; 

h:iii<-r  aiHJI  Ih-atrtl    'i\\   -a   tyt^s.  or  oil   (lr<\v  iHiii  sJjniiiihl^^^  itir  iV' 

•hii^'r  Ijail  *iirfa«  o;  |ifal<^  ii^r  sutvit'Vkif  U  t»)-<|ma  iy  suijtli'w  totife 

Oni'^i'fKinR  x)f  itt«;j[r'al;;jftis;^i^ii:4;t/i7*H'i!t^ 

\voi-k  fop  ;i  iarjif'  tiiiiiih«H:.:  of  v;n  W: -'  Ilea|f«i;  iiifO-lKiJMHnii  ^^^^^^^ 
;^iuW  iiijin if  ^h^»  :si <•(;)  ;«>ii>i^ritt;^:ni i  o  tlf*-  vt)i)si:j;»i<:tion  W  <-ars.  >- . 

tiiar  j^ra*  :tic;)rt>-_  a  11  ;i  hi*  pa  ir^i<  •  r*'i|itfy«vi  f  I'vfiM  ^:1'vs1  r-^'lVhi- I'aii  h' 

oih«'i".  iniH.  •'.  V"  '  V  ;  ■/ .^ ;"/;  \:.     :      '  •*■"  ^    •? '^v '^".  ■  ..;;V;'V. 

1.1    iMMsf  'hi;  fjikriv  Tii;i<^~«-<ii\si«Ieval}Mti   ■  'u.> \   sTirt'l'ts  J^nit  f n>iitt'  j 
^JtfiiUliiar  AK'oijIW  oKliijivKilA   ti<'s4ro.v  r{:\i«)<ulrn  V-jiv  ju^r*4y  Hta\i^ 

: i Hir  ;«-y< •>v.  aii«i  \ \w. soH<:Tf » nis  rciHsrVjiMa I joui  (»f  ^tH'^ r«>}KJ.i r  «J4 tiil: ' 
»Hi^M>:i*<.tli<'  iih'ylfjilih-  h«ainr(\>hM-:  vva?i  a  >K^  ■•'f 

awU  niftio  iV'wi'i-fviJ  ViNiji<>s  ufc:tjc<-i-^ 

is  iiMnn  (•irsily  aM(r»IHiHsly    ,-H 

itToiiiKl  a  t;«>iin<'r  pfist;  or  sill  tji<  AvhoKvirai^;  u»ot«^/;;n<»t  'iuort%  , 

:>   sec!  jon; ;  as  lieret Of ipiu  ■   Tlif  i>hly   »^*f>r'?  ■  oV^^t^ef'V  cars 


?:il>ri!ri  ,|^]ri^h;|i-i  %'\i[,.'^:-  ''■■''■' 

4^  ill*  V4$f  ilH«^  11  \r:U),»\:  I W.  fiVt^. '1  ■ 
■  '  ;.T.ite  .4iS*»*.vi«.i.fi?'..*  ••■.♦'>'r  of •  i:<'p;<i 

sti*«  1    ).iop|><4-i^.  hayf-    lif^t  u    Irtiiii;   thfUl     • 
ihc-iiv'  rWfial<>;.'\v«Viihl    li«»  "nVoiu'  'hilfi  '  l«w    t 

,  ilf:-a\Vvnij!iniy;^^^  ly^ljai 

.  ■-Mut-' ■('■r.'lrhrfvjn-f:'  siijHi--   ujui  .irKl-' 
'.  ■■.•»iijl..fM:;n--kffy-  l':tfl1y;,i".'rii.-;'- 
^  tVnt Ij j .( i  •  S'lili  y-;.  .^ill-i'V'-.  > 

.'f'>  i-Mf    ■  ■  ;iiJ(jV  :;tr>iJ-\V.*fV ', 

.!»tu»v<».  i.*   iTT'  . -lu-KMrL  -••ifur«-- 

.lis>vl '.Ia  Hii;  " -i-i  \  "^.M- .  '   -  ■'.-:. 

,.\  ;..~f '■'•.)•  .<-ar  .liaVftii  li-'rii.  j1{  :ii  ,»•• 

■■' .  ;-j.  Iki^V;  ■;U<!'!  -."tr^jni'V-  .or-  ■<>    \v>n..: 
'   .•.''...■»'>■'■'*<■";. -'v^' ->•■•;■•.•:>•• -.   'T 
•■•..VW(r'  f.  hiMW'''-i'-^»''-VuIlv-  «ii.-<:k<"  .■ 
;"\:"..;'. 'Wii^-.  i.-jf.iirr^  'Vyi*'"!-  •.I';.    !iV  w 

bliitM-  <vl' j  iK-m -Ha-V in;;  jRicjn  j 
;TlH'y  A-i^t:iiiiJ»if«*' tiia)  ih*^  ♦•o>i   oi  i.u;  uizti^iUNi- 
jM:!;.  r^iU;;  {fii«l  *^ffH-k  f"r  i«'p;M»;>«  onf.j4^;-  ;  ::.v.' 
.i'fjuHfcnHvtioi^:  f akiii)^  an  ripiMl  niYtiiVH't 

;^:-:^'As  ;l•l^^al■lt^  i^an^  of  eai^i.   witih:'  now 

oM-  savr-,  '•  Auvo.u|it«  .of  i»v^'vonu'un  j-  "  ■  (-(■'iti'I  of 


cure.' 


18 


AMKHICAX    EXGINEEK    AND    RAILKOAD    JOURNAL. 


EXAMPLES   OF    UAULY    WKECKEn    STEKL   FKElliUl    CABS. 


Januaey,  1907. 


AMERICAN    ENGINEER    AND    RAILROAD   JorRNAL. 


19 


might  be  aiujlicable.  Any  metal  surface  exposed  to  the  ele- 
laeius  is  none  the  worse  for  a  little  atleutioii,  and  on  any 
other  btruttuie  it  would  be  eousidered  a  necessity.  At  a 
l)ronjiuent  repair  point,  where  500  cars  per  month  are  repaint- 
ed, ihe  average  cost  for  gondola  or  hopper  cars  is  as  follows: 


Saud   bla:iting    .^^i.i-.-..-.»-i...... .  • ....  .$0.45 

Paint   for    body    aud    lettering .,...■.....;;;........    G.uO 

Lriibor  for  body  and   lettering    (according   to   locality)  ...  .$1.00   to  2.00 

The  al)ove  costs  for  repair  and  painting  do  not  include  the 
Liiuks.  The  accompanying  phoiograiihs  illustrate  what  a  steel 
car  will  stand.  These  cars,  each  containing  fifty  tons  of  ore, 
ran  three  miles  down  a  4  per  cent,  grade,  and  with  the  engine 
jumped  over  the  end  of  a  switchback,  the  cars  and  engine  go- 
ing by  actual  measurement  422  ft.  before  striking  the  ground; 
the  point  of  contact  was  frozen  ground,  the  drop  being  53  ft. 
from  track  level.  The  engine  and  cars  then  rolled  51C  ft. 
These  seven  cars  originally  cost  about  $1,200  each.     The  cost 


to  repair  was  an  average  of  $t>90  each,  which  was  the  manu- 
facturer's cost,  and  included  10  per  cent.  i»rofit  and  an  operat- 
ing and  administration  expense  that  on  a  jailroad  would  be 
largely  taken  care  of  in  oUier  operations,  and  not  charged 
entirely  to  cars,  as  is  necessary  for  a  car  builder.  A  large 
part  of  the  cost  was  in  the  truck.s,  owing  to  the  peculiar  nature 
of  the  wreck.  Eliminating  the  trucks,  the  repairs  to  the  bod- 
ies cost  but  $350  each.  In  repaiis  to  trucks  alone,  it  wa.s 
necessary  to  replace  17,7uO  lbs.  of  steel,  50  journal  boxes  and 
lids,  54  brake  shoes,  5G  journal  bearings  and  wedges,  2S 
groups  of  springs,  20  axles,  25  wheels,  1,2(»0  lbs.  of  forgings 
and  3,900  lbs.  of  castings,  or  a  total  of  Gs.soo  lbs.  of  material. 
A  wood  car  under  similar  conditions  would  have  been  good 
only  for  firewood  and  a  small  s(iap  ciedit  for  truss  rods,  grab 
irons,  etc.  This  wrec-k  for  a  small  numl>er  of  cars  represents 
about  as  severe  a  condition  as  could  be  met,  and  goes  to 
prove  the  argument  that  a  steel  cfir  is  always  good  enough 
to  be  repaired.   ,  '    • 
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Ileferiiug  to  the  second  paragrapli  of  the  editorial  in  your 
October  iasue  on  the  Morlheiu  I'acilic  engines  with  the  couibus- 
liou  chamber  which  stales,  "The  couibu-stiou  chauiber  was  used  in 
the  original  Woolii'u  lirebuxes  aud  remained  u  part  uf  that  design 
until  it  was  louud  to  be  of  no  i>articulai  advantage,  aud  engines 
without  it  steauift!  as  well  aud   w»-ie  less  e.vi)eii.sive  to  maintain." 

These  are  not  tlu-  facLs  iu  the  case  entirely.  The  majority  of 
Ihe  anthracite  ro.ids,  wliiio  tliey  had  a  few  engines  equipped  with 
the  combustion  cliauiber,  had  couipara lively  few.  Tlie  Iteadiug 
iiailroad,  however,  had  a  very  large  nimiber  of  engines  with  the 
combiLsliou  chamber,  for  some  cau.se  or  other,  which  1  do  not 
know  at  the  present  liiue.  it  wa.s  decided  about  live  years  or  more 
ago  that  whenever  oue  of  these  eugiues  received  a  new  hrebox, 
the  combustion  chamber  was  to  be  ouiitted,  aud  a  straight  Hue 
.sheet  put  iu  iustead,  the  reason  doubtless  being  the  trouble  they 
were  having  with  combustion  chambers.  We  now  have  running 
on  the  road,  due  to  this  policy,  engines  with  and  without  combuis- 
tion  chamber  of  absolutely  the  same  design  and  dimensions 
throughout.  There  is  no  question  whatever  that  engines  with 
combustion  chambers,  although  having  a  less  amount  of  total 
healing  surface,  are  better  steamers,  give  much  le.ss  trouble  with 
Hues,  aud  are  cheaper  to  maintain  as  regards  boiler  repairs.  More- 
over, it  is  very  frequently  necessary,  due  tu  u  shortage  for  some 
local  cause,  of  hue  anthratiie  coal,  to  occasionally  burn  straight 
.soft  coal  in  these  Woollen  boxes  with  combustio.n  chambers,  and. 
while  the  grate  surface  is  too  large  for  the  .straight  soft  coal,  and 
luore  steam  is  generated  than  can  be  used,  still  under  these  con- 
ditions, there  is  no  question  again  but  that  the  combustion  cham- 
ber engine  has  very  decided  advantages  over  tlie  straight  flue 
sheet,  aud  our  experience  iu  this  matter  would  certainly  indicate 
the  use  of  a  combustion  chamber  iu  a  soft  coal  engine  as  a  de- 
sirability. 

The  principal  trouble  with  the  combustion  chamber  engines  has 
been  largely  due  in  the  past  to  two  causes;  hrst,  the  very  narrow 
water  space  surrounding  combustion  chamber,  which,  in  many 
cases,  on  the  older  engines,  is  not  over  three  inches,  and  secondly, 
the  fact  that  the  majority  of  water  stations  on  the  Heading  Koud 
have  a  water  supply  which  contains  a  very  high  i»erc-eutage  of 
mud,  and  wiiich  mud  was  almost  always  fouud  depo-sited  lir^t 
under  the  couibU.'^UUIl  cllUIllber,  lillinii  tlie  opening  up  entirely,  and 
huruiug  out,  crackiug  and  breaking  the  sheets.  On  the  older  en- 
gines, this  trouble  has  practically  been  done  away  with  by  the 
application  of  a  very  large  and  easy  opeuiug  blow-olI  cock  di- 
.•eclly  underneath  combustion  cliamber,  and  the  putting  in  force 
of  rules  requiring  two  or  three  gauges  of  water  to  be  blown  out 
of  engine  through  this  blow-off  cock  daily,  thus  removing  the  mud 
from  under  the  comhusiion  chamber. 

The  advantages  of  the  combustion  cliatuber  engine  in  steaming 
qualities,  maintenance  of  lire  box  and  Hues  over  the  straight  tlue 
sheet  are  so  very  decided  that  during  the  last  two  years  all  engines 
built  have  been  eqi.ipiH.'d  with  this  combustion  chamber,  and  un- 
doubtedly this  policy  will  continue.  Of  course,  in  the  newer 
design  of  engine,  very  much  larger  water  space  surrounding  com- 
bustion cliamber  lias  been  given,  as  well  as  the  blow-off  cock  to 
reuiove  the  sediment  which  accumulates  at  that  point. 

Kroui  Ihe  above  it  will  be  noted  that  the  combustion  chamber 
is  not  abandoned,  and   that  furthermore,  the  N'ortheru  Tacihc  are 


not  the  lirst  to  burn  straight  soft  coat  with  combustion  chamber, 

as    this   has   been   done  many    years   ago,   and    very    successfully, 

although,   as  before   stated,  such   coal   not   being   standard   to   the 

design  of  eugiues,  furnished  more  sieam   than  could  be  used. 

.;  /v  .''■/:       lours  truly, 

:;  -^ ..'>;;■  F.    r.  GAi.Nts, 

Heading,  Pa.    ''^^;^:"''a:;'  Mechanical   l::ngiueer. 


Ei.KcTRic  C.*E  Testing  Pl.*nt. — The  new  elettdcal  laboratory 
of  the  Worcester  Polytechnic  institute,  Worcester,  Mass.,  now 
in  process  of- construction,  which  will  be  one  ol  the  largest  in 
the  world,  will  have  an  interesting  plant  for  the  study  of  elec- 
tric railroad  trat  lion.  The  equipment  of  this  department  will 
consist  of  a  motor  generator  set,  a  four-motor  electric  car 
equipment,  a  complete  set  of  multiide  unit  control  apparatus 
and  complete  air-brake  equipment.  The  motor  generator  set 
is  composed  of  a  300-h.p.  2,2Uti-volt  CU-cycle  syntJironous  motor, 
mounted  on  the  same  base  with  and  directly  connected  to  a 
200-k.w.  rotary  converter,  arranged  to  deliver  either  GOO-volt 
direct  current  or  400-voli  two-phase  or  single  phase  25-cycle 
alternating  current,  as  may  be  required.  The  car  equipment 
consists  of  four  motors  of  a  combined  capacity  of  IGO  h.p.,  with 
controllers,  trolleys,  switches,  resistances,  cables,  etc.,  all  of 
the  latest  type  of  the  General  Electric  Comi)any,  and  will  be 
used  for  the  motive  power  of  the  institute's  test  car,  which  will 
be  of  the  modern  inteiurban  lM)e,  as  large  as  will  safely  pass 
over  the  .\ew  England  eleitric  lines.  The  car  will  be  equipiK'd 
with  instruments  and  apparatus  for  making  exhaustive  tests 
of  the  lines  over  which  it  passes.  The  control  apimratus  will 
be  mounted  in  working  order  in  the  laboratory  and  will  be  so 
arranged  that  it  may  be  used  as  control  for  the  test  car.  A 
Westinghouse  electric  pneumatic  unit  switch  control  system 
will  also  be  installed,  so  that  both  systems  may  be  studied  and 
comparisons  made  under  different  operating  systems.     There 

will  be  a  number  of  aii;-braking  outfits  of  the  several  makes. 

Iron  Age.  >:  .v:^  Vr^   ; 


FOBMAL  QpExixc  Rah.boad  Y.  M.  C.  A.— The  Norfolk  &  West- 
ern Railway  recently  voted  to  expend  $70,000  in  buildings  for 
Young  Men's  Christian  Associations  on  their  line,  and  in  con- 
nection with  the  opening  of  one  of  these  buildings— that  at 
Portsmouth,  Ohio— on  Thursday,  November  15,  President  L.  E. 
Johnson,  of  the  Company,  made  the  following  statement: 
"This  association  is  an  association  not  only  of  you  men  who 
realize  its  need,  but  the  officials  of  the  road  are  associated 
with  it  in  building  it  and  putting  the  money  of  the  stock- 
holders into  it  and  for  its  sui)port,  all  because  we  heartily 
believe  in  it,  and  we  count  it  as  one  of  the  necessary  items  of 
expense  in  modern  railroad  equipment.  There  should  exist 
among  yourselves  an  effort  to  maintain  the  manhood  of  your 
a.ssociation  work.  I  congratulate  you  on  the  opening  of  thi^ 
building,  its  secretaries,  board  of  management  and  friends; 
and  last,  but  not  least,  the  men  who  shall  be  most  direcUy 
benefited— the  men  of  the  Norfolk  &  Western  Railway  service, 
and  wish  you  Godspeed  in  your  undertaking  in  this  association 
for  the  days  to  come." 


H 
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lirtiiiihit ;ttt  ni>alr  lioiiit;  Avlit'i-c  :it>0  «ais>'r>er  uiontb  are  lupuiui-" 
ud,  tli(;.avi;i-aiie  cost'lpr  suMKloJa  <>ji  iiiipppi-  ^ars  is  a«  r««tUiWff  ■ ; 

>  r  ^y   -V  ;;/v5:X->;  V-:   ;';?  ;:i; -'^:  V-Vv"  %,'  ;  "''v 

r.»iMi   for   toUy' airil   l«;l^•V•uS•^^'•-'^^^ 

I  all  tl)rvt'  uiik:S.«ixj\vu  a  -l.Jfrr>4^^ 

iuj;  tA-  j^auui-ini^asiin'liii'tJt  -lit  n.A}vfnri;':i'Vrmnii  iiiW^^vomiii^-. 
I Ii<'  iMiiht' of  Voata<'t  was  n-wi'H  ^jo<iud'..  th.-'vvhifiijt  lj<4iig  ^-r  *U^ 
iiont    traik    level.     Tlio   f iiyiiu-  ,;inaV,<'al'S:  tnVi<  T«Jjle^^ 
fij(}f5fc  s«veii  ciifs  orisr»»uMy  cpst  iil5u<j^  $l,:i00  eafcii. ;  T tie  cost: 


:;t<l!;ft*i«i^  \j^tJ:aji; average  ^  iie  luiiini 

^firtlMWM's-eoHf,  a<it1   iiu;hitii>a   f!^  IH'i  ii opeiai 

Ijii;^  aua  adimirisinfljoB  :l•xii^'n^e^  •                            a...!1,i   :. 

. :e.»lii*l>'  •iyi,"<5ii:.«5,  ^js'  Is'  utieesKary  for  a f«iir  bXi.il*i           ^         ■ ' 

.  T^-^    eiVsr.  .fout  .$:>.7't    «-avh^^^^  .->    aloVJ'.    i!     ^^;l 

ju^ersyarVv(b^:rt-liLbt»7e^3^^  .  jotittiiil   I 

;  i^   '\y iWiiJ .  t-ii?;  H  ?;fHi-ilar  t 

.  mmIv  fill-  fir«i>Vij««l  a           >nK<l,  o«i:s,.  ipuli 

Jirous,  «>tel  ".^ 

aljoUt   as^severf^  ;a/  vt»nilUwi  -       - 

./^•i-ove  ilie -ai'^iiiiieat  tlyaif;. ;(  !K!Ms;h 

to ;l)e  rippafpeith         >    ,;    C'^F 
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Uciubet*    i.»'<th^'   Vl>>tlK'    Aoi'lliiOU    l'-ieiii«)V^^  lft«..<.'t>lublfcs- 

ilttv  urigihal  WtAUi'^  li^vb'/irs.  liud  r-t'ui;iiitvd>  a  r«irf  uf  vfiJil'tlii'M};!!; 

iiui  i|   il   WHii   Iv'iakK-  ij>   br:>t  lUj-.tMi^riiirlai   a«i\"a4ii;ij;»'.  aii'l  oii^iiu'-.;- 

Aviltiwiil  it"  KtV»ri«i;d;'^'<.  .ift«»lt  Vm       «>%iv,^:itrjst;  4'\|j.Tb^ivv.  to  iHiiiutaiii.f' 

^iifi  .>:iiHib4i>ii.t»W..;A'/»j*ifil»er.  :  bail  «.<ni*j>:Uiii i\«l>  ;':fOw.i  ..  'i'JJt?  .  l.le.ii'J'^':-? 
l^u^'hV^l.}i  fiij.v\<;v«V.,  :!i;ji|  .1  -xi^rv  Jiiiav-  liruuJvi'  iii  ttiisiues  Svill*.:  ^^ll• 
■,^Hnl',a'<ii"li,.ell:llu.ln■.^-■'  .i'r  iwi 
kf(ir\vS;it"  liVc  t^^ajC  liiW.  it  w ji«s  .liej-tiii'd  h'^*^^  '/lit;  ji'dtis  dt  'ujore- 
/jvUV*  "lfif;ti  \vJt«')ii\'i'  niuv'oi"  t;1j>-.-»r'  t:.ajii(u'>^  K-eched  a  iie\v  iiicliox, 
Ibe;, eoiubu>!K>ii   vbaiirbt'l;  .«;»-  -lu  l.^-  vniHUHi,   and;  a    ki  tivij^bl    Hue 

svvi'-v:liii\  'Hi;  with   inuJl»\i>Fii>u  eliiiiibels.  v   We  iiovv    havf   iiiuniaj; 
i.ri   ibi-  i;*<;Hl,  »l»e  lo  lJii.-<  jiolaMi^^^^  cngiiu>  Ayjtlt  iuid  uilliout  eumbiu.\ 
;  1 . . n       ha Ui\>OT '  'vl  ^iibs«il Ult'ly  .■  llitf; "  snno;  v'dc^ijiii . .  aiiij   ^^dhuoiiAJpiiii ' 
(iirtiMgtf<iMU-Tb«'n\-    «!>.'.  iw>qUX!«tU%  ului  lever  'ihal-  Hi^j  lies    wit  b 
eotiijtUTsiWH  ^l^bal4lb«;^,4.  ■  i'irb"""b.  bitvhtjj  ■  ji.-,  le>>»    ainovHjt    «>I"    loia.l 
tieiHuv^"  ^yifaeo/  ale"  bi^ler  NteariierKi-ijive  uivicb   le.s^s\^^^^ 
riiie>,  iiiid  iiri"  ^beaiiier  j<#  luaiii'luiii  -^i^  rei:i:.r<ft.buifer .ivt.uo'is,  Mojv- 
)iu-y,  \u  1!^  vej-;i  4j;ei|U<'0i;ly  iiV-re^tiury,  dUe  isit  :i  Kbiiila^t-   Uiv  Konie; 
1«><  a.l   eauU-,  of  lUw  i\Ui\n:niiK'  f>Kii  X<V  <K-»^SHMi;iily  ^ri^  >Uaif;bl 

.S«ti't:et>a1  iu;lb*..M.'  \V%.nX«^^'^^^  Wsiv^,  vvjtb  v<'nui>ii<f;(J*»««  iibiiinri<'l;*v~a»d, 
w  bill-  tfie  pniti-^WHrOui' :I>i  in>>.  hiviii^^iui;  i}ky->iyi\\]iliV^^ 
iwniv  •;i<niin   'in  .i;ca(.^r:ili'd   itiim  eaii  b«<   ri:*<'*'li  sviU   uiid«H- : llfiv>e  eoJi- 
dilii»ns..  i'lu'Ve  is  .Hu  iiiu-sta^li  a^aiu  Jj^^^  etmVii- 

l'H-!i;  i'ii;iui0  ll:i.<  vi-rj*-  d'.<  idWl  a(lv;ml.i.!ic.v  iiver  life  j.»!7iiKbt  -llu.v 
Mu-vt,  and  our  vxi'v iieu*v  in  ibis  iion i<;r  .wutihd  ewiaiui.v  iiujiilato 
tiie«>e  Vt:  a   ewiibi^  ilt  .;i.-^p«»TfV,-.etrai  ."e.W^Jiie   i'l'.s  U  .<|^. 

siValjiliiy^'  -■";  i;'.  ;■/■•.  ■'   ■;'■  "■"  ■■•.    :V\'^:!;  ■■.-  ,  ..:■•■/^    'y"';  ,:,;:.■''■.•. C'-'  .:> - 
Tlie  iniijeipai_.  truuUJe ;\vitb ..l!il^  iHiiiiblisi  j«Ai.  ;»'4iaiiiber  t^igiues;  lia-s:;' 
bvi-ii  h« i4;.ely;  d«e  iri  Cbe  .i»a*.t  to  t \vo  eaiif es .; •  ai t->.i,.  ihe  'very '  nai'i-Ow: 
W.-ilei"    ^]^atv    .vuri'uuiidiii;;  •  ♦oaibusiToii.  ib;iinlM'i\     w|ii<b..    rif    mafi.\ 
i.itsi.*,  ou  llie  uldcr  triiy-Jiu'.s  is  il^?'  <y\er  Uiit-r  iu^•b•'s.  nud  .>ee<>udfy, 
tlin"  iai^i  tb/iy <li*e'  iUi*iuriiy' lit  W'u^hjh'.suH-iojfs-  mii  <b'r-  l:lfinjiiij>:  liuwd 
bavij-   a    \vyix'r   Kiiiij:tly    wlii</ti ;  t'i;Mii:niis   a    vyiy    b}j;li    |i«-i:<  •OUijie   niV 
i»iU«U   and    \>htci>    Uivul    was  :  :iha()s(    aiwa.vs:^  I'winid   ifle|»i».-i4«l    lust ! 
tuidv'r  ibe  v-utid/iistioii  ebaniber.  filling:-  lltt«ij«MijHti  .u|»  Viiliri-ly.  and  ■ 
biirrilng'  nii(,  ci-iU'kiU;::  and  iireaklnij   ijjt''  .sIhVvC<;,./  U^VTUtt;:  o^^ 
;^iues.    fills  •liitUbU'   bav  ,pra<;-lit::il|.v    T)<'fU   0<'i'<-'    nxvay .^^vfi'h    by  •  VVie 
iijiplivai i'lH     <>f  a;  very  Irtitjiir  ^»i»t- eit^y ;' <»l*«*iiinj;  bIov\-oit  e«iek  Hi-: 
VSV-.tly    tinderjeaUr^^wMdMisjitin   <baiid>er-.   'IM|1-Vb*^.  P^'l'^'^S   iu   foiV* 
u^  I'uK's   r<M|]iiirin',r  ivvo  tu-  tbivV  ;,^u^^v^  <«t'  \Vaier  t^i  >h-  bl«)\vn  oiil 
i'£  )n;iin«'  tiii«u;;b  tJiiji  bl»n\  ojV  Ww'k  jlaily.   iTnis   jiihmv  in^  mIiv   iiiu<i 
frOiu  fqiHtM;  t;lh-:,ionibu».iion  ebaiubyj?.  •  ;. 

■'J'lrc'.;id\;inia.:;''is   ot"   Ibe   ••(liiibu^iiViii   :t.-li;iiiiiHT   I'n.nitu'   iu    siv:imiiy 
Mualilii's.   niainlynanee  ol'  lire  1h»x  ajid  'lh^^^s_  «»y,in-  lb«- .>ri;n  Hue 

l.-el  ;Ue  Kw  Very  <I^«W*;«1 -ibal  ♦liM'iii^  t5j<'  .l,jjj*t  i«'>)^;<Nt*k;Viy 
liuill    b.ivi;'  I)tA-n   eqi..|>i»etl .  vviib    tl.iis  r.nidMi^i  ji»H  ibunibec:   a-jid   iui' 
div|f|,irdly  .  Hils    fitilivy  .  will   luniiJirHe.      Ui. t-o^ase,    in    ibi-    nV-iver 
iii--:^Jsli:.of Je'ustutV  >tMy.-ij^^^^^^      Iarsit.r'\NiiOj.vsT>at'e  sumrt^^ 
4Hi:<ti..iv  .■ii:rinl>er  bas  Ite^jii  j;iveij,  a>f  .\Vel{  ;i^   tW'  bloWrcJt  co^-k^W 
I' iiinv-   iJe;  sttdiinam.  u Urcii  aceumifbiUis.  at  lb:it.T>oii»l-  :     .       - 

I'naij ,  lb»^.alR»y^i  ii    will  be  noietl   Hi:jl^'lji»V«Miin1nistiy.n  VbanibeE 
i>  nul   abarrd«jtieU,  aDd  tbal  fuilb«iuiurc.  tte  ^NcirUieru  •I'ueilic:  aic^ 
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4-  laboFiilojy 
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ii'i    I,,     iiF>:i  Co;  bnru;  >frai;i'bl 

.i:<     I  hr-,    h;is    rin-Hjrr  ;  iloTn-'     iliairy      .>  ■  -imi^t. 

alliiOuy+lV   a?>    bei'olv    >talvd/ irtMc^^^  iMllie 

: -ctesajfii loi"  eiii;iiiej>,  fmiiisbe*^!  iiioti!;  «jejtiu  ' 

J*.!:tdiuj^:^:  Jtliurj  ».  ".>  V  •:;      '-^ 
)■  KrKetii^t  ,t^vii  Ti>?l i nJ^  n'^^iir^r  Tli 

Til  jif'iW'ss  4)|'  etmslr(ioUM«,;vVliiT  i;  smu  ui:  .iiii;  "i   i|i<    i.ujicrti  in 
iliv  vviijld.  will  iiuye  ai^iiiC+i.S'.^iiJis  iiiaiii'  1-  >  'ilw  .■>luii>   .>1  <li< 
liie  nuliaad  iravlirrn..    Tl^e-t''^'^^^  .|<'|mii:  ili 

eotlJyfst  '.ot  a,"  liiuli>r    1^^ 
i^qnljMHelll,  a  eurn|de(j;vt;fa  \;{  aui<i!  i^f.J*-    tinjl   <HJiiH«d    ai.puiaAua) 

.  ami  <ouijiltUi;aii'braKe  eiiuiv''"  '•'      'T'  ■■  "■<  '<»i'  gi-ueialor  *iet 
it:  eoioi'"-*'-'^  O^^^  -■-'  '  '' ! «»ihju.s  luoioi', 

HimViiU'dvOU  .iliv  s^^^^        kiv^  willi  and   dh;.  imtnted  4o  a 

2ou  k.vv.  rwiiifT  ^«»vui-to-.  ;^  ■  .i; 

;  ;dire<-iL  tmi'reiil  or  +<^y;yulK  tSiiTc^  is^    i'n;i:-i'   ^..i\riv 

-iilit.n'Buym'^  iiivv*^  ji'i;  !'!)<    i-.ii;  Viiulpuniiii 

»ol»si§is;  of  fwir-iliotoj-so/  a  itjuj !  !  (in  h.p.,  Willi 

<t)Ulr4)lb>r^.  tri)lleA.\s,  swiicJi*  all  <tf 

ilkv  bilest  lypc.  4^1'  tUv  trt-nerai    lyi'.-  nii  .un,  arui   w  iU   be 

;:USfd,  lor  «lU--  JM<itiv<!  ii»jr.\V<-r..OrVli.     iii^ri'  ..  !    .  :i)-^  wilitrti  "Vkiil 

■  litt  <*r  .tJijl;  nickleru  i  >:,iroly  |»aJi!i 

o^;(M TJ»X',  Xj^W ^iSJigtHiJiJ  i^lt^/irii-  ifiies;  ^l\hiv^^;f  wiU  :W.Vt|«ll]i|K^ 

.  ANilli' Ja>>iitiMi»-i«s  hyd   at>iKiraiiis"»VvV,i.i  vxtiaiistivii  Ur^ln 

iif  Uic  liiie:^  uvel-  \vbicli  il  jwtssi.'rf; :  'i'li.  i  ai>i»uraiiis  will 

arraii^«Ml- tUat  Ji  iim^^^^^  ■       . .,         \ 

::^c^liiiiihiM\iii^  yUi^\r^^  jnieninuiii  iUiit  s^hu^i  «ujiiiyl  tsyMeiii 
,AvJ|l  ai^o  l>»-  infiJalleiV  iH>-\l>r>rboll*'.sjV=tenra  luay^^  stiidied  aiid 
■4«ji)i})arij40n.^  lliivl*'  trnd<M-  .*liftyn>ot  tU"''';'!!!")^  -■  hU-ius.  Tben- 
;  wlir ;be:jr  utjiiib<ir  of  i«ii*4m^  ;  ,  ral  inak«s 

jMHtAi Ar.  XXi'fvViici.  U AiKiM. \i»  y^ M:  (      \  Xorfolk ^  Wesi 

erii^  Ita i  Iway . Vo«m <iil  1\-  \  tit e<l  tO  «*^4w^d   >  1  di  i  bl  i ngs  fo*" 

Youns^  Meii's  christian  Ass* «/iji nuns  uu  tlivii  i4iu-.  ant]  in  »s»ii  ' 
:^nr«tjou   wiib   tbe  ojtenin^   ol"  ^un>  ^tMiiese   buibJinjrs— that  ar 
;  J'oj^'uoutb.  Ultio-t  oa  Tlreirsda\V-N*>V4>njher  J :.,  I'rt^ideut  L    K 
a«hnsptr.  -of  '  tl«?    ('ouii.any..    in^dis-  iAip    fullowing    stateijieni 
'■rbi«  assii.iaiion  is  an  ass.M  ratiiju  iii.i  of  jW  juiea  wIm* 

rertlizv   ii*}   iiotni',  bul,  )li«>  ^.Hieiiiiv;  n>i:  lii.-^  mm.!    ai4'  asstniateU 
witii    itl  jjbtbiiildinif  it  aiiil   luittini;  liw.  -rn-rti.       ..t    tlie   sto«k- 
.  JHiblei  s  iiiVo  vifv  and  ^xii'^i^^^  :  ..  hearril\ 

l>*lieye  in  it,  an<r  we  eoiiiM  ii  a?^  :  the  u*?  essary  iieitts  oi 

•  •\|M•n^H?  'ill  MuMjern  railroad  eir'Hi-junt.  ;  i^^uMe  skoiiM  exist 
yniuni;  yoMrse,tVif"»  an  elTorl  lo  inaintuiU  Hm'  inanhood  of  yv»ur 
aro^<M/iat^a  work,    i  (^^^  opening  of  iliis 

jjfnildiJiK,   ltSy^n?etjtriosy^^^^ 

<and  last,  hnr  not  leifsi ,  t he  iiixSn  Vivrt  vii^f  iK'rto 
beaefited— the  men  of  the  Xorfolk  a.  XVer^teru-'Iiailway  serviee 
aiid/XMv  A  mi  (iodsjteed  ia  yuur  inideruikinii;  in  tbis  asscK  iatiun 
^^r  thtstiays  to  eouie  "  ■   -  ^ 
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BETTERMENT  WORK. 


'•Klitiiiiiatinj;  wastes"  may  J)e  said  to  Ite  tin*  watcliword  ftf 
betterment  work.  Mr.  Frederick  \V.  Taylor,  the  recent  presi- 
dent of  (lie  American  Society  of  Mechanical  Engineers,  was 
one  of  the  first  to  systetnatic  ally  and  scientifically  study  this 
matter  and  to  introduce  methods  to  reduce  the  wastes  to  a 
minimum  and  hrinj?  the  efficiency  of  an  operation  or  of  an 
entire  jjlant  to  a  high  i(oint. 

Some  few  persons  seem  to  have  tlioronuhly  grasped  the 
spirit  of  .Mr.  Taylor's  work  and  have  apidied  it  with  splendid 
results.  Needless  to  say,  the  carrying  on  of  such  work  re- 
quires an  exceptional  man  ami  one  of  very  broad  caliher.  One 
superintendent  of  motive  power  imhiied  with  this  spirit  ac- 
complished sjjlendid   results,  such   wonderful   results  in  fact, 


that  his  work  attracted  tlie  attention  of  several  prominent 
manufacturing  concerns,  and  he  found  it  much  to  his  advan- 
tage to  leave  railroad  service. 

There  can  be  no  question  but  wliat  on  many  railioads  there 
are  very  great  possibilities  for  increasing  the  efficiency  of  the 
motive  power  department  and  oi)erating  it  more  economically, 
but  this  can  never  be  completely  accomplished  until  those  in 
charge  wake  up  and  place  the  motive  power  department  on 
the  high  plane  which  its  importance  deserves.  Then,  instea«l 
of  allowing  manufacturing  conterns  to  take  our  best  men, 
conditions  will  be  reversed  and  the  railroads  will  .see  to  it 
thai  the  men  who  are  fitted  to  accomplish  such  wonderful  re- 
sults will  not  be  allowed  to  drift  away  into  other  work. 

*  *  4>  «  «  *  * 

It  must  not  be  understood  from  the  above  tiiat  there  are 
not  many  very  high  grade  men  in  the  motive  power  depart- 
ment and  that  they  are  not  doing  splendid  work,  but  in  many 
instiinces  the  results  of  their  efforts  would  be  multiplied  many 
times  over  if  they  had  the  power  and  authority  that  they 
should  have.  While  tlie  motive  power  departments  have  been 
steadily  widening  out  and  increasing  in  importance,  it  was 
not  until  recently  tliat  special  elTorts  were  made  along  better- 
ment lines,  and  indeed  these  efforts  at  the  present  time  are 
confined  to  a  few  of  the  roads  and.  generally  speaking,  are 
directed  along  widely  different  lines.  One  road,  for  instance, 
realizes  the  importance  of  perfecting  the  organization  of  the 
motive  power  department.  A  careful  study  Is  made  of  the 
ipialifications  of  the  different  men.  Where  advisable,  salarie.s 
are  increased  to  keep  good  men  and  to  encourage  them  in 
their  efforts.  Measures  are  taken  to  get  the  leaders  together 
and  have  them  work  as  a  team  or  unit.  At  the  same  lime 
shop  etpiipment  and  conditions  are  improved  an<l  an  attempt 
is  nuuJe  to  raise  the  standard  of  the  workmen.  All  this,  of 
course,  has  acconii)lished  splendid  results.  On  another  road 
little  has  been  done  lo  improve  the  sui)ervislon,  but  a  system 
of  handling  the  men  has  been  installed  lo,  as  far  as  possible, 
secure  their  co-operation  in  increasing  the  effiiiency  and 
<apcuity  of  the  repair  plants.  On  still  another  road  a  com- 
petent man,  and  one  of  long  e.xperlence,  has  been  appointed  to 
follow  up  certain  features  of  the  work,  to  make  a  careful 
study  of  them  and  to  at  the  same  time  increase  the  efficiency 
and  reduce  the  exi)ense  for  that  particular  work  or  depart- 
ment. On  another  system  we  liiul  that  a  committee  has  been 
appointed  whose  duty  it  is  lo  carefully  investigate  all  the 
shops  and  re|)air  i>lants  on  the  system  and  to  present  recom- 
mt'iidiiiioiis  fof  iiiipioving  their  efficiency. 

******* 

The  road,  however,  that  has  taken  the  most  radical  measures 
is  the  Santa  Fe.  This  work  was  described  at  length  in  our 
December  issue,  in  fact  we  considered  it  of  such  importance 
that  almost  the  entire  paiter  was  devoted  to  that  one  sub- 
ject. The  methods  of  Mr.  Harrington  H^merson,  who  has  had 
(•harge  of  the  betterment  work  on  that  road,  differ  quite  ma- 
terially in  detail  from  those  of  Mr.  Taylor,  but  are  actuated 
by  the  same  spirit  or  general  jtrinciples.  In  a  natshell,  the 
results  accomplished  on  tin;  Santa  Fe  are  due  to  the  increased 
supervision  and  to  the  fact  that  tlui  co-operation  of  the  men 
was  secured  in  eliminating  wastes  and  improving  the  efficiency, 
******* 

One  feature  in  connection  with  the  betterment  work  on  the 
Santa  Fe  should  be  clearly  iin<ierstocd.  While  this  work  was 
started  by  a  separate  organixation,  known  as  the  betterment 
dei)artment,  yet  it  has  been  the  policy",  as  far  as  possible,  to 
work  through  the  mechanical  department  organization  and  to 
make  the  duties  of  the  betterment  department  largely  advisory. 
For  instame,  for  a  considerai)le  time  the  betterment  work  at 
the  To[)eka  shops  has  been  handled  entirely  by  the  shop  organ- 
ization.   After  the  betterment  department  had  gotten  the  work 

well  started  it  was  placed  in  the  hands  of  .Mr.  John  Purcell. 
the  shop  stijterintendent,  and  with  the  advice  of  the  better- 
ment department  he  completed  its  introduction.  Gradually 
the  entire  work  of  the  betterment  department  is  thus  being 
absorbed   by   the  mechanical   department  organization. 
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The   ai)i)Oinlnient  or   Mr;   Hi  "W.   Jacobs    to   the  position   ol 
.issisiaul  supeiinlend'iUt  of  iiiolive  iiower  of  the  Santa  Fe,  as 
iinnoumed  on  auothtr  imge  of  this  issue,  has  a  peiiiliai-  signifi 
ranee.      Air.    Jacobs   has    been    connected    with    the    bctteniieiu 
woik   from   its  veiy  start  and   lias   had   charge  of  uettennents 
U)  the  shoi)  equipments  and   tools  for  the  entire  s.vsteni,  and 
has  had   entire  charge  of  the  betterluent  work   on    ihe  Coast 
Lines  since   it    was  first  iiitiodiuod   there.     As  it  is  only   a 
"lUestioil  of  a  shoit  lime  whtn  Air.  Kiuerscn  will  find  it   neces 
sary    to    .uivc   up    his    work    on    tlie    Santa    Fe,    the    bettermvut 
work  will   undoubtedly  be  entii-ely  absorbed  in  the  mechanic ul 
department   organization   and    will    !)e   carried   on    under    Air 
Jacobs  as  assistant   superiiilt  iideut   of  motive  power. 

^  ^  4:  *  'i^  *  * 

The  bonus  system  introduced  on  the  Santa  Fe  must  not  iiir 

-confused  with  other  l)<)nus  systems;  for  instance,  under  other 
isystems  no  bonus  is  paid  unless  the  standard  time  is  reached. 

If  the  standard  time  lor  a  [dece  of  work  is  four  liours  and 
the  man  sees  that  it  will  take  a  little  more  than,  four  hours 
.ii.o  do  tlie  work,  and  that  he  will  be  unable  to  earn  any  bonus, 
there  is  no  incentive  for  him  to  hurry  the  work  throtri^h,  as  his 
late  of  i)ay  will  be  just  the  same  il  he  takes  five  or  six  hours 
to  do  it.  With  Mr.  Emeison's  system  the  job  would  begin  to 
pay  a  small  bonus  for  time  and  a  half,  or  six  hours,  and  tJiis 
wotjid  gradtialiy  be  in(  teased,  as  the  time  was  reduced,  until 
at  four  hours  the  bonus  would  be  2<t  per  cent.  If  the  job  is 
done  in  less  than  four  hours,  under  Air.  Emeri>cn"s  system  the 
woiker  gets  the  entire  benefit  of  his  efforts,  while  with  other 
systems  the  ju-ofit  due  to  the  gain  in  the  mans  time  is  divided 
between  the  man  ttiirl  the  cotnpany. 

******* 

Ati  itiipoitant  feature  in  connec  ti(.n  with  the  bonus  system 
(.ti  the  Santa  Fe  is  the  abolishing  of  overtime.  In  the  tep;iir 
.shops  the  bonus  sclicdtiles  lapse  when  t»veitime  Is  jiaid.  thus 
t<  uding  to  discourage  the  custom  of  .working  overtime.  If  a 
inaiL  works  Ijeyond  a  certain  itoiiit  his  efficiency  becomes  iiii- 
liaired  and  the  company  is  the  loser. 

******* 

The  question  may  arise  as  to  the  reduction  in  the  force  be- 
cause of  the  increased  output  due  to  the  introduction  of  the 
l)onus  system.  In  all  large  shops  men  are  continually  leaving 
the  service  and  l)eing  replaced  by  new  ones.  When  intioducing 
the  bonus  system  on  the  Santa  Fe  it  was  fotind  unnecessary  to 
make  any  special  reduction  in  the  force,  but  as  men  <lioppe<r' 
out    they   were  not   replace<l. 

*  *  *         ■_       ...     •.•„..  ■      /-■,.*:;  r  *  * 

The  giaphical    records  ilsed'  in   coTiheetion    with    the   bette;-- 
tueiit   work  on  the  Santa  Fe  are  an  important   feature.     Such 
records    can    be    nuiintained    at,  a  comparatively    small    cos;. 
They  enable  the  officers  to  quickly  ami  accurately  comprehend 
the   condition    of   affairs,   giving   them    an  accurate  an<l   broad 
view  of  the  situation  and  locating  the  weak  points.    Graphical 
records  hiive  been   used   very   extensively   upon   the  Chicago 
:Grcat  Western  and  the  Not  thern   Pacific  Railways.     The  sys-  ' 
tern    in    use    in    the   mechanical    department    of    the    Xortheru.; 
I'acifi*-  Railway  was  desciibecl  at  length  in  an  interesting  arti- 
cle  by   .Mr.   L.   A.   Larsen   in  our   December,   19(iij,  issne,   i)ag( 
451.     Mr.  Emerson's   idea  of  12-month  averages,  which   more 
clearly   show   the   actual    leiidencies   and    eliminate   differences 
due  to  seasons,  etc.,  is,  however,  a  new  and  valuable  one. 


During  the  past  three  yeafs  an  interesting  and  valuable 
series  of  experiments  has  been  under  way  at  Purdue  Univer- 
sity for  the  purpose  of  accurately  determining  the  relati\e 
economy  of  various  steam  presstiros  on  locomotives.  These 
have  now  l>een  <ompleted  an<l  a  full  report  made  to  the  Car- 
negie Institution  of  Washington,  1).  C,  which  instigated  and 
paid  the  expenses  of  the  experiments.  An  abstract  of  this 
report,  giving  its  ffeneral  features  and  restilts,  was  read  by 
Dr.  W.  F.  M.  (Joss  at  the  November  iiieetinit  of  the  Wpslerii 
Railway  Club,  and  is  given  in  full  in  this  issue.  It  tonus  a 
valuable  addition  to  the  literature  on  steam  Icconvotives.  and 
l>ositively   settles   some   points   about   which    there   has    been 


considerable  conjecture.  It  shows,  for  instance,  Uiat  while 
there  Is  an  increased  economy  with  increased  pressm-es  ui)  to 
i'40  pounds  i*er  square  im"h,  liie  amount  of  saving  iH'r  lucre 
meut  of  pressuit  vejy  Vapidly  oe.  reaaes  as  the  piessure  is  iu 
VI eased  above  IbU  pounds.  This  point  is  so  decided  as  to  lead 
:  to  tue  conclusion  that  as  far  as  economy  is  concerned  it  is  not 
advisable  to  use  pressures  greater  tiiaiji  IdiU  pbuads  on  single 
>xi)ansion  locomotives,  an<l  as  high  as  that  only  win-n  Hk" 
uoiler  tan  be  well  maintained.  The  slight  saving  pcssiijle 
from  higher  pressures  will  no  doiibt  be  more  tnan  connter- 
acted  iu  practicai  service,  by  the  loss  fiom  the  many  insignili- 
cant  leaks,  generally  utxompanying  it.  Also,  asioe  liom  the 
loss  by  direct  leakage,  the  loss  in  evai>oralive  etlicicncy  of  the 
boiler  and  the  trouble  with  check  valves  and  injectors  by  the 
much  more  rapid  deposit  of  hard  scale  4s  also  to  be  considered 
as  an  offset  ip  the  slightly  increased  economy. 

Dr.  Goss  made  il  clear,  both  in  this  paper  and  in  liis  topical 
discustrion  at  the  last  Aiaster  Alechanics"  conveuiicn,  that  this 
question  is  being  cousideied  from  the  standpoint  of  design, 
aiid  that  the  results  do  not  necessarily  indicate  that  il  is  ad- 
visable to  reduce  tiie  pressures  iu  boilers  now  carrying  I'uo 
pounds  or  more,  evta  it  the  cylinders  are  eniari;e<l  to  give 
equal  power.  The  idea  is  lonsistently  carried  throughout  the 
reiioit  that  the  comiKUisons  ai-e  between  boilers  of  equal 
weight  and  not  <^qual  size  or  heat i«g  surfat'e. 


In  an  addiess  delivered  at  the  r<ceni  dedication  of  the  new- 
Engineering  Kuilding  of  the  University  of  Pennsylvania,  Air. 
Fre<lerit-k  W.  Taylor  discusses  the  causes  and  i>ossible  reme<lies. 
for  one  defect  which,  be  states,  practicalb  all  young  college 
graduates  seem  to  have  in  common.  That  i-.  their  di.ssat  isfact  ion 
and  comparative  uselessness  for  a  period  of  from  six  month.-^ 
to  two  years  immediately  following  graduation.  An  exception, 
however,  is  made  of  tliose  men  who  through  neie.'isity  or  other 
wi?e  have,  either  before  oi  during  their  college  course,  <om«' 
into  close  contact  and  direct  comi»efitiou  with  men  working 
for  a  living.  That  this  <-ondition  has  atiraiied  serious  atten- 
tion was  illustrated  by  an  example  cited  wherein  a  certain 
company  in  filling  several  attractive  imsitions,  specified  that 
te<hnical  g:raduates  should  \>e  given  a  i»referen«e.  but  that 
none  should  be  employed  who  had  not  Ik-cu  graduated  for 
at  least  two  years.        •'/:',.  :    '    • 

If  such  an  idea  becomes  general,  there  is  a  hard  time  ahead 
for  the  young  technical  graduate,  hut  we  do  not  believe  that 
the  facts   of  the  case  warrant    any   such   general    apidication, 
an<l  that  an  examination  of  the  records  of  the  men  giaduated 
from  our    ,e(  hnical  .schools  in   1»04  will  show  that  any  large 
pro|>oition   of  them    have   been  even  comparatively  useless  to 
their  employers.     There  are,   no  doubt,  individual  ca.ses.  and 
in  certain  particular  localities  possibly  a  fair  proi»ortion  of  the 
men  where  this  condition   will  be  found  to  be  time,  but  it  is 
a    matter    for  individual    consideration,   and    the    whole    class 
should  not  be  condemned  by  the  failure  of  one  or  two.     This 
is  a  matter  of  nieti  not  of  car  wheels  or  air  hose. 
•    -The  address  points  out  the  fact  that  the  sheltered  exlsten<-o, 
and  comparatively  lax  discipline  of  Uie  ccDeses  and  unlversi 
ties  are  sm  h  as  to  make  the  following  confatt  with   real  life 
considerable  of  a  shock   and    probable  disappointment    to   (he 
onlinary  young  graduate  an.l   makes  several   suggestions  fo; 
improvement  in  this  respect.     Possibly  the  most   important  of 
these  is  the  suggestion  that  the  university  make  it  ol)ligatory 
for  the  student  to  spend   .mx   months  or   more,   preferably  at 
the  end  of  the  Freshman  \ear,  in  some  coinmercial,  en.tjiueer- 
ir.s  or  inamjfacturin^  establishment— there    to    work    as    an 
employe  at  whatever  jpb  is  Riven  him.     The  idea  of  this  U  to 
.give  the  student    dos-  <ontact   on   an   eipial    plane  with   prac 
tnal    workmen,   so    that    he    may    be    aided    in    developing    at. 
earnestness  of  purpose  whi<  h  will  ])e  of  benefit  not  only  aff,- 
.airiiduation,  but  in  the  remainder  of  his  college  course  as  well 
Some  such  scheme  wottld.  no  don bt.  be  of  much  practical 
valtie  to  the  student,  luovirhd  it  coiihl  he  arranged  so  as  not 
to  curtail  or  further  crowd   the  present   usual  course  .)f  in- 
btructiou. 
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AMERICAN    ENGINEER    AND   RAILROAD   JOURNAL. 


HEAVY   CONSOLIDATION    FREIGHT    LOCOMOTIVE 
WITH   WALSCHAERT  VALVE  GEAR. 


Delaware  &  Hudson  Company. 


The  American  Locomotive  Company  has  recently  built,  at  its 
Schenectady  works,  six  consolidation  locomotives  for  the 
Delaware  &  Hudson  Company,  which  are  now  in  slow  freight 
pushing  service  on  the  Homesdale  branch,  between  Carbondale 
and  Racket  Brook,  Pa.  These  locomotives  weigh  24G,500  lbs., 
of  which  217,500  is  on  drivers,  and  are,  with  one  exception,  the 
largest  and  most  powerful  engines  of  this  class  of  any  on  our 
record.  The  locomotive  built  in  1900  for  the  Pittsburgh, 
Bessemer  &  Lake  Erie  Railroad,  which  weighed  250,300  lbs. 


total,    exceeds    them    slightly    in    weight 
"^^  and,    by    reason   of   its    larger   cylinders, 

higher  steam  pressure  and  smaller 
wheels,  gives  a  much  larger  tractive  ef- 
fort. The  accompanying  table  of  four 
largo  consolidation  locomotives  will  per- 
mit comparisons  to  be  made  between 
these  engines  and  their  nearest  competi- 
tors. It  will  be  seen  that  they  have  the 
same  diameter  of  cylinders  as  are  used 
on  the  heavy  freight  locomotives  on  the 
Lake  Shore  &  Michigan  Southern  Rail- 
way, which  were  illustrated  in  our  July 
issue,  but,  by  reason  of  the  smaller 
wheels  and  higher  steam  pressure,  the 
tractive  effort  is  considerably  larger. 
The  Lehigh  Valley  locomotive,  also  in- 
cluded in  the  table,  was  built  in  1898  by 
the  Baldwin  Locomotive  Works  and  has 
Vauclaiu  compound  cylinders.  This  was 
a  single  locomotive,  built  for  pushing  service,  and  at  the 
time  of  its  construction  was  next  to  the  heaviest  locomotive 
in  the  world. 

The  Delaware  &  Hudson  engines  were  built  for  burning  fine 
anthracite  coal  and  have  a  grate  area  of  practically  100  sq.  ft. 
This  is  served  by  a  single  fire  door  3C  ins.  wide  and  12^^  ins. 
high.  The  O'Connor  patent  fire  door  flange,  which  gives  the 
inner  firebox  sheets  a  very  large  radius  at  the  fire  door  open- 
ing, has  been  used.  The  barrel  of  the  boiler  is  made  up  of 
two  cylindrical  sections,  the  forward  and  smaller  one  measur- 
ing 83 •■i  ins.  outside  diameter,  and  the  other  85%  ins.  The 
tubes,  of  which  there  are  493,  are  2  ins.  in  diameter  and  14  ft. 
6  ins.  long,  giving  a  heating  surface  of  3,716  sq.  ft,  are  set 
254  Ins-  between  centers. 


Januaev,  1907. 
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The  frames  are  cast  steel  of  the  I  section  desij;n,  which  has 
been  very  successful  on  this  road.  The  use  of  the  Walschaert 
valve  gear  has  ijerniitted  the  frames  to  be  well  braced  and 
stifft-ned  at  several  points,  particularly  just  ahead  of  the  main 
drivers,  where  a  very  heavy  combination  cross  tie  and  reverse 
shaft  bearing  has  been  placed.  Unusually  large  and  long 
pedestal  binders,  which  are  fastened  by  three  bolts,  passing 
through  the  frame  on  either  end,  have  been  used.  The  design 
of  the  Walschaert  vaive  gear  used  in  this  case  is  very  similar 
to  that  cmiiloyed  on  other  freight  locomotives  recently  built 
i)y  this  company.     The  su|tport  for  tlie  valve  stem  is  carried 
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ELECTRICAL    EQUIPMENT    OF  THE   ERIE    RAILROA 
SHOPS  AT  HORNELL   (HORNELLSVILLE),  N.  Y. 


•  *jf,'«.4t  •." 


i;<);i<T. 

Total    woiuht,    lbs 

\V<  islit  on  ilrivcrs.  lbs. 
Tra.l  iv(>   cITiirt,    lb^i.  ,  ,  - 
Si/.i'    ijlindors.    ins.  .  . : 
Diani.    of  driver.';,    ins.  .  .:; 
>^tram    prossurp,    Ibs,...^ 

Di.nin.    of   Jioilor.    ins 

Total  liratiiiK  surfar-e,  sq. 
Tiibo   beating   surface,   sq. 

Orate  area,   sq.   ft 

Fuel 

Total  wciRht -:- total  heat,  surfaec. 
Weight  on  driv. -^  total  heat.  sur.  . 
Trac.  effort  X  diara.  driv.  H-  t't'l  H.S. 
WeiKht  on  drivers -Motal  weight,  7c. 
Total  heat.  sur. -^- vol.  cylinders... 
Reference  in  American  E.vgineek.. 


ft. 

ft. 


P.B.  &  L.E. 

2.-.o.3on 

225.200 
(IS.RO.t 
24x32 

54 
220 
84 
."..SO.^) 
3,5r,4 
30.  S 
Bit  coal 
65.8 
59 
905 
90 
22S 
1900  p.  214 


( 


D.  &  H. 

21fi.5O0 

217,500 

49.«»0 

2:u:iO 

57 
210 

4.01.-).5 
3.7  Irt 
9!».75 
.\nth.  coal. 
60.8 
53.9 
700 
88.5 
280 
Thi.s  is>uc 


L.S.  &  M.S. 

u'-v.' 

2.*?2.50O 

22S.0S2 

207.000 

205,232 

:  .45.677 

47,7oO 

.•  28x32 

18^-30x30 

<;3 

551- 

200 

200 

81  •% 

so 

3.70ii.23 

4,14.''. 

3.4f«2.1S 

3.952 

5r,.5 

90 

Bit.  coal 

.\nth.  coal 

02.8 

55 

56 

49.5 

775 

640 

88.5 

90 

240 

305 

1906  p.  262 

i_t 

1S98  p.  39r- 

on  the  upper  guide  bar  and  the  connection  to  the  combination 
lever  is  below  the  radius  bar  connection.  The  link  is  carried 
by  a  brackft  extending  back  from  the  guide  yoke.  The 
location  of  the  reverse  lever  has  allowed  the  direct  connecting 
of  the  reverse  shaft  arm  to  the  radius  bar  of  the  valve  gear 
through  a  slip  joint.  The  general  dimensions,  weights  and 
ratios   aro  as  follows: 

SIMI'LK    CONSOLIDATION     LAJCOMOTIVK. 
Di:lawai;e  &  lliiosoN   Company. 


order. 


'•  *  m  jf  ,•  •*  *.  •   •■»*• 
•  .'•i  •*i-»"  ^  *   .•   ••  * 


rtrf  •^<».^  •.  *  •;•■-; 


f  •-'  •  »  •  .♦ 


•'*..*•-♦.•    ■  ■' 


CICNEEAL.    1»A1A» 

liau^e 

.><erv  ire       

Kui'l v.^., 

'I'railive     ell    rt   '".',-. 
\V(  iKlit    in    working 

\\(i^;iii  on  (Irivir.s 

Weight   on    leading   truck. 

Weigiit  of  engine  and  tender  in  working  order. 

Wheel   base,   driving ,,„......  .•.•.'  •  . .:. 

Wheel   base,    total .'.■■,  yi .,- ::  .  ;"v;^  ..;;'" 

Wlieel  base,   engine  and  tendefi  ....■.'......  . 

KATIOS. 

Weight  on   drivers  :-  tractive   effort.  ,  ..!>••'. .  .•.•♦:"•  •■•  ».•»■•  •■.>:••  - 

Total   weight  —■  tractive   clTort J .  ..^  ,.,^:;vvvi-.  ;'..<;;«  ■>.•;..>» 

Tractive  eftort  X  diam.  drivers  -~  beating  surfaee. . ; .,'.'. . .  v  . ... ', 

Total    heating   surface  -.-  grate    area . ,-.  ...... 

Firebox  heating  surface  -^  total  beating  surface,  per>eeiit. . . . .  . . 

Weight  on  drivers  —  total  heating   surface ........'•••• 

Total  weight  ^  total  heating  .surface ,  .60.8 

Volume  both  i  ylinders .14.4  cu.    ft. 

Total  heating  surfaee  ^  vol.   cylinders ...280 

(irate  area  H-  vol.  cylinders ,  •. . ....  ,-.»..... .6.92 

cvi.i.Ni>KRs.         ..,"■•'  / 

Ivinu   t  m  .^.'v ..!. •'•'•> .  * -^ . .:.  .V.'.". ...  •  •    Simple 

iJiameter  and  stroke. i . .. .'.....'.-  .'i . .  .23  x  30 

V.U-VKS. 

Kind Pl.ston 


ft.    8'..    ins. 

Freiglit 

..Hard  coal 
.4!t, •>".»<  I  Mis. 
246,500  lbs. 
217,.5oo   ll)«. 

.  .  .  29.000    lbs. 

.  .398.90(»    lbs. 

17    ft. 

.2.-.   ft.    11    ins. 

57    ft.  7«:.  ins. 


...4.37 
.V.4.«t 

...700 
...40.5 

...8.12 
.V!53.9 


Greatest   travel.  .  .  . 

Outside  lap    

Inside  clearance    .  . 
L«ad  in  full  gear. 


.  «>•./.  • ... .  • "« .' . -.  .  ■ 


i  .  .  .  .  .  . - .  • ... ^' .t ->'.'*  .  •  «  «\. 

I  •  .  #..*fc  ••*■•  • -if".'> -i^. -V  .  ...... 


...1 
..  .0 
3/16 


Ins. 
in. 
in. 
In. 


WIIKBI.S. 

Driving,  diameter  over  tires , 57  f^s. 

Itriviiig,   thicknes.o;   rf  tires.. ,..»., a,,. 3'i;  ins. 

Driving  journals,  main,  diamctrr  and  length. ..,.:..  •-.....^.'. -10  x  12  ins. 

Driving  journals,    otliers.   dijinieter   and    length,  r. ,  .•.-V..-. -.  10   x   12  in-. 

Kngine  truck   wheels,    diameter ....;,...'•.;... 30  ins. 

Kngine   truck,    journals '.'.  .  .6V(j  X  12  ins. 

llolLKIt. 

Style    .... ,.,  .  .  . . , ,  . ., ,  .......  ,..^..  a ....    Straight 

Working  pressure .-.  ;.  ;>.,>•>. . .  Z. .  v'.Vi  ■<>..; ;.' 210   lbs. 

Outside  diameter  of  first   ring.  ;•..,';,;.,.-»..*.......;■. 83%    ins. 


*   *■•-'  .■ 


Firebox,   length    and   width 
Firebox   plates,  thiekne< 

Firebox,  water  space .' .  .  y  .  .  .  .i 

Tubes,  number  and  outside  diameter. 

Tubes,    length ..i.ii; 

Heating    surface,    tubes.  ..  i..,.  .  ...ii 
Heating  surface,  firebox.  ...j.i*.. .,.. 

Heating  surfaee,   total ..i  ^^.'.'^■^, 

CJrate   area 
Smokestack,    diamett 


^  *  >  «  *  •.•;;f..*'^  ••  ■• 


Smokestack,  height   above  rail., 
Center  of  boiler  above  rail.  .  .  .', 


.  .126y,  X  114  ins. 

3/8  and  9/16  ins. 

i, 4  ins. 

.  .493,   2  ins. 

.14    ft.   6  ins. 

■  '•.•.•'•'4'   •.  •   J»    «.,^-*  V^A'a    •    ^  >•    ••**••   •'*•   <     I   *)       '^Q*        !'• 

;;■..Vi^*'i^:v.•i:J;.W,. 329.5   sq.    ft. 

V-jiV'.i-f.'-V/ •'•.:•  *.•>.»  »•  .4,045.5   sq^.    ft. 

J  .,*•  'b  «■•.■•••■•''•«.•*■.•*'•'«*•••••■•.  y-'*  •    •   •    •    •  ^w      Ills. 


.15   ft.    2   ins. 
,113  ins. 


TKXfJKn. 

Tank Water  bottom 

Frame ..,. .  ..;*  ;,■..,■.  ,-»v.'.  t. ',■..,;  ,.w .  .  .15   in.  channel 

Wheels,   diameter    .- iv;, ..  V^v;;  .:•.;;.  iVW^  .Vv;,.^^.. 33  Ins. 

Journala.  diameter  and  length. .  ;Vvi>  ;;^.;,;;i^.r.-.»-*.  ..-v-. .  .5iA  x  10  Ins. 


Water  capacity 
Coal  Capacity 


.  .7,800   gals. 
14  tons 


When  the  present  management  took  chaige  of  the  Erie 
Railroad  it  adopted  broad  and  comprehensive  plans  for  the  de- 
velojiment  of  the  entire  property,  which  are  rapidly  making  it 
one  of  the  most  modern  and  efficient  railway  systems  in  the 
country.  These  plans  embraced  extensive  alterations  and 
ndditions  to  the  shoi)s  of  the  system  in  order  to  improve  their 
( fficiency  and  capacity. 

New  shop  buildings  and  round  houses  have  been  constructed, 
old  machines  replaced  by  new,  an  eMcient 
shoi)  organization  effected,  and  the  entire 
mechanical  deiiartment  brought  np  to  a  high 
standard  of  efficiency.  This  work.  un«ler  the 
direction  of  Mr.  E.  A^  Williams,  general 
mechanical  superintendent,  and  Mr.  G.  W. 
Wildcn,  mechanical  supcrintondent.  has  been 
carried  on  at  many  different  points  on  the 
system,  but  the  most  extensive  single  in- 
stallation of  modern  shop  equipment  is  at 
the  Hornell  shops,  located  at  Hornell,  N.  Y. 
.\t  this  point  new  buildings  have  been 
erected,  additions  made  to  old  buildings,  a 
new  ])ower  house  erected,  and  a  large  num- 
ber of  new  machine  tools,  with  a  complete  system  of  electric 
drive,  installed.  This  installation  is  an  interesting  and  instruc- 
tive illustration  of  the  latest  engineering  practice  for  a  railway 
shop  where  the  largest  proportion  of  i)Ower  is  required  at 
short  distances  from  the  i)ower  house,  and  a  large  proportion 
of  variable  speed  and  erane  load  is  required. 

The  operation  of  machine  tools  l)y  electric  motors  is  espe 
cially  adapted  to  railroad  shop  work.  The  large  work  handled 
necessitates  e.vtensive  buildings,  and  the  use  of  gi'cat  lengths 
of  shaftin.g  ami  belling  if  |»ower  is  transmitted  mechanically 
from  a  central  source.  Kush  repair  jobs  are  fre(pn-nt,  and 
require  a  great  deal  Of  overtime  ami  Sunday  work,  when 
power  re<iuirements  are  small,  as  but  sufficient  machinery  is 
operated  to  complete  the  particular  work  at  hand.  Mechanical 
tiansmission  of  power  under  such  conditions  is  wasteful  in 
tlie  extreme,  owing  to  the  surplus  power  required  to  overcome 
the  friction  of  shafting  and  beltin.g  throughout  the  shops. 
Where  the  electric  drive  is  used — either  individual  or  group — 
a  Ilexibility  is  obtained  that  cannot  be  secure<l  by  any  other 
means,  as  it  permits  the  use  of  a  few  machines  indei>endently, 
requiring  a  minimum  amount  of  power. 

There  are  many  other  considerations  in  connection  with 
power  transmission,  one  of  the  most  prominent  being  the 
layout  of  the  plant,  which  is  especially  important  in  a  railroad 
shop,  as  it  is  generally  made  up  of  a  number  of  separate  build- 
ings aside  from  the  main  machine  and  erecting  shop,  which 
are  necessarily  scattered,  widely  distributin.g  the  power  re- 
quirements, and  necessitating  the  use  of  a  numljcr  of  piime 
movers.  Where  engines  are  used,  steam  is  supplied  either 
from  a  central  boiler  plant  or  by  individual  boilers  forming 
a  combination  unit  with  the  engine.  The  former  arrange- 
ment is  poor,  from  an  economical  standpoint,  owing  to  the  low 
efficiency  resulting  from  the  excessive  condensation  which 
takes  place  in  long  lengths  of  steam  pipe.  Either  method  in- 
volves the  expense  of  skilled  attendants,  which  amounts  to  a 
considerable  sum  annually.  Electric  motors,  on  the  oth(T 
hand,  require  a  small  amount  of  attention,  provide  power 
that  is  perfectly  reliable,  and  reduce  the  time  of  starting  and 
stopping  and  changing  speed  to  a  minimum.  The  electric 
motor  for  operating  cranes,  transfer  and  turntables  is  superior 
to  other  motive  powers,  due  to  its  ease  of  control,  efficiency 
and  reliability.  :>v-v 

Before  making  a  final  decision  as  to  the  type  of  electrical 
aitparatus  to  be  installed  a  careful  comparison  was  made  of 
the  alternating  current  and  direct  current  types  of  apparatus. 
This  analysis  included  not  only  the  motors  themselves,  but 
also  the  various  accessories,  such  as  wiring,  controllers,  etc. 
Due  consideration  was  also  given  to  an  installation  involving 
the  use  of  both  alternating  and  direct  current  motors,  but 
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wiiiU'  it  appeared  |ii«)bal)l«'  iliat  al  some  lime  in  the  fulurt' 
an  ('(inipnionl  of  tliis  nature  would  be  necessary,  it  was  de 
<  ided  that  present  (-(Uiditions  <lid  net  justify  the  installation 
of  both  types  of  motors.  I'nder  the  ((iiidilions  existini;  at 
Horiull  it  is  apparent  Ihal  all  of  the  .iiotors  are  Iceated  well 
within  the  limits  of  220  volts  disti ihuticn,  and  in  additon  tliai 
there  is  at  this  time  no  woodworking;  sliop  in  existence;  there- 
r<  !»'  it  was  resolved  to  make  the  installation  consist  entirely 
of  direct  current  api>aratus,  with  llie  e.\ce|)tion  of  a  small 
generator  set.  whith  is  used  to  supply  the  current  necessary 
lor  the  inetsent  yard  and  depot  ligUts.    This  installation  is  an 
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excellent  illustration  of  the  principle  that  each  railroad  shop 
must  be  considered  as  a  separate  and  independent  problem, 
and  it  is  impossible  to  lay  down  any  hard  and  fast  rules  which 
can  be  taken  as  a  guide,  but  that  each  particular  case  must 
be  thoroughly  investigated,  and  a  final  decision  reached  in 
conformity  with  the  conditions  existing  at  that  point. 

Enlargement  of  the  power  house  at  some  future  time  has 
been  provided  for.  The  type  of  apparatus  to  be  placed  in  the 
engine  room  will  be  determined  upon  at  the  time  of  making 
the  addition,  as  the  present  system  can  readily  be  expanded 
in  either  of  two  ways.  Additional  power  can  be  obtained  by 
the  installation  of  the  necessary  capacity,  either  in  an  alter- 
nating current  generator,  which  would  supply  the  lines  direct, 
the  present  motor  generator  set  acting  as  a  tie  between  the 
present  units  and  the  future  one,  or  a  direct  current  generator, 
with  the  necessary  transforming  apparatus  for  alternating 
current,  can  be  installed  if  it  is  found  advisable. 
The   power   house   is   a   large 

brick  structure  of  fire-proof  con- 
struction, with  concrete  roof  and 

flooring.     The  building  is  large 

enough  to  provide  for  future  ex- 
tensions,    foundations      already 

being  in  place  for  doubling  the 

bQiler  capacity,  so  that  it  is  only 

necessary  to  erect  the  additional 

units.    The  boiler  plant  consists 

of  four  Babcock  &  Wilcox  units 

of    400    h.p.,    operating    at    ir»0 

pounds    pressure,   and    equipped 

with  chain  grates.  All  live  steam 

mains     are     provided    with     the 

Holley    drip    system.      The    coal 

handling    and    stoking    is    espe- 
cially   interesting,    as,   from    the 

time   the   coal   is   dumped   from 

the  cars  until  it  is  fed  into  the 

furnace,  it  is  conveyed  automat- 
ically.     The    coal    passes    from 

the    car    into    a    chute,    which 

empties   into   a  crusher,   and   is 

then  conveyed  by  an  endless  belt 

to  the  top  of  the  power  house, 

where  it  passes. through  another 

chute    to    the    second    conveyor 
that  distributes  it  in  the  bunkers 


over  the  boiler  room.  From  there  the  coal  passes  through 
chutes  to  hoppers  in  front  of  the  furnaces,  where  it  is  fed  onto 
the  grates.  The  amount  of  coal  admitted  into  the  hoppers 
is  controlled  in  the  boiler  room  by  means  of  levers.  The  con- 
veyors, which  were  manufactured  by  the  Exeter  Machine 
Company,  have  a  capacity  of  sixty  tons  per  hour,  and  are  oper- 
ated by  a  10-h.p.  and  a  IS'/^-h.p.  Westinghouse,  type  S,  motor. 
The  coal  crusher  is  operated  by  a  20  h.  p.,  type  S.  motor. 
The  generating  equipment  consists  of  three  Ball  &  Wood 
cross-compound,  high-speed  condensing  engines,  two  of  500- 
h.p.,  each  direct  connected  to  a  Westinghouse  300  kw.,  direct 
current,  250-volt,  3-wire  generator  running  at  150  r.p.m.,  and 
one  of  400  h.p,  direct  connected  to  a  similar  generator  of  200 
kw.  capacity,  operating  at  200  r.p.m.  The  engines  run  con- 
densing except  in  cold  weather,  when  the  exhaust  steam  is 
utilized  in  heating  the  shops.  Water  for  condensing  purposes 
is   stored    in   a  large   well,   which   derives   its  supply    from   a 
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the  gt'ate$i.  Ttie  anumiit  ot  coal  admittied  into  the  bo{iiiei-i« 
4s XontroJled  ifi  the  toiler  room  liy  iricaiis  6f  Kh ei-s.  The  <<>n- 
ye^ois,  Avliu-h  \v<Me  uiaiuitai:lured  by  tUv*  J'^^tei^''  .Ma<hiui' 
Cqiuiiany,  have  a  capacity  of  sixty  tbottsjier  hour^  and  are  oi»ei- 
■  aied  l)y^^a:ltt:^h«p.^^^a 

;^h<}  :r'o:il  crusher  is  <3i»wated  by  a  2<r  h,,  pi,  tyin;  S.  inotur. 
_::The  meliorating  oquipnuot  consists  o£  three  I^a1^  &.  WockI 
erossHOu»i»ouni],  liij;b-iipeed  coTi(l»'n*iing  eiiginfs,  uvo  of  i>(^» 
iii;p,,  each  direct  connu<'ted^  t^  Westiogbouse  300  kw.,  direc 
cajni^Tit;,  25u-voit,  «-\\ire  generator'  running  at  1^0  r.p.ni„  and 
OIK?  olV.40<?  h.p.  dirctt  connected  to  a  similar  generator  of  20<"t 
kw.  capacity,  opera ihig  at  i'OO  r.p.m..  The  engiuos  run  co«: 
d^itsins  except  in  c-Old  weather,  when  the  eKUaust  isteam/is 
utiHze<l  in  heating  "Oie  .«?hops.  Water  for  condensing  intr|M>si  > 
>fe  stored  itt..  ft  large  well,  \(rhi^  its  sujiply   from   ;> 


'•\c<'llent  UI(islTHtion;ot"  the  iM*ii«-itt^^  thHt  each  railroad  shop  ■  bver  the  boiler  room.  From  thete-  the  coal '  passe^^  through 
nni«t  h^'><piisideivfl  a«  a  separate  and  independent  problem/  chute^  to  btvppers  iji  fr6Ht>bf  t^e  furnace^,  where  it  in  fed  onto 
;mi<(  it  is  inipossible  to  lay  down  ahy  hai'd  aiid  fast  rules.^^^^^ 

<  ;m  b»-  i:ik«'ii  ;is  u  giiMv.  hut  Ibsit  ca<li  piiiticular  ca>^o  "iHlisl 
lit-  I horouglily  investigated,  and  a  tini^t  iJevi<^iqu  reuuUed  io 
"oiifiirniity  witii  the  conditions  exisiing  at  Itiatppinti.  :  .. 

ICulai gt'iii.'Hi  of  the  power  liouHe  at  sOiile  fntdre.  tiiue*  haS. 
littii  provided  f«ir.  Thi'  type  of  jipjiaratus  to  hepUiced  in  tlie 
•  ■ngiiiM  reoiii  will  be  deteiiiiiiied  upon  at  the  lime  of  malying' 
the  addiiidii,  as  the  present  system  can  fe:i<liiy  be  expand<^ 
in  either  of  two  ways.  Additional  power -caii  he  obtained- by 
the  iiistulhitioii  of  the  nccessjuy  cai)acity,  either  in  an  alter- 
ii.-iting  curient  geneintor.  which  would  supply  the  lines  dii«^t, 
tlie  present  motor  gcne^rjilor  set  a<tiug  as  a  tie  between  tlie 
lu-eseut  units  and  the  future  one,  or  a  direct  current  geiierato^,- 
with    the    necessary    tvansforining    npparattrs   /or   aiternatin^j: 

<  urrent,  can  be  iiistailetl  if  it  is  foiind  advisahle. 

The  p(iwt>r  house  is  a  large 
brick  strticfure  of  fire-proof  con- 
'it  I  net  ion.  with  concrete  ro(»f  and 
floorinii.  Tile  Ituibling  is  large 
enough  to  provide  for  futur*'  ex- 
tensions, ffuindations  alrea(l> 
being  in  place  for  doublini;  th^. 
l"iiler  «-apacity.  so  that  it  is  only 
neeessary  to  »'rect  the  additional 
units.  Tile  boiler  plant  consisfs 
of  four  llabcock  .v^  WHcox  unit^ 
of  PMI  h.p..  o|»eiating  at  l-"'** 
pounds  jircssurc.  and  I'liuipped 
with  chain  grates.  AH  live  steam 
mains  are  pr«»vided  witii  the 
Ilollev  drip  systt'Ui.  -il^e  coal 
handling  and  stoking  is  esp*-- 
cially  interesting,  as.  from  (he 
t  ime  ihfr  -iioal;.  is.  ;dtHnpe(i  from 
the  f-ai-s  until.it  is  fvdinlo  the 
fiirnai'o.  it  is  conveyed  a utomat- 
icall.v.  'i'he  eoal  passes  fnnii 
the  feafJv  into .  a  ehute.  which 
f  n  1  pt  ies  into  a;  crusher,  a nd  , 5« 
then  conveyed  by  an  endless  belt 
to  the  top  of  the  power  house. 
wIkm'O  it  ptisses . through  another 
chute  to  the  siM'ond  <N>nveyor  "i 
that  (llstributes, it  in  t-he  bunkers  lt>:X«i(S:  hevki    >i.ik  vh,  .\itm»iM«!i\i  \ 
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small  river  near  the  power  house. 

Besides  the  generating  equipment  and  pumps  there  are  two 
Ingersoll-Sergeant  compound  air  compressors  that  furnish  com- 
pressed air  to  the  pneumatic  hammers  in  the  shops. 

A  motor-generator  set  supplies  current  for  the  yard  and 
depot  lights.  It  consists  of  a  115-h.p.  Westinghouse,  type  S, 
motor  direct  connected  to  a  75  kw.,  Westinghouse  2-phase,  GO- 
cycle,  1040  volt  revolving  field  alternator  operated  at  900 
r.p.m.  A  standard  Westinghouse  switchboard  is  provided  witn 
3  motor-generator  panels,  2  alternating-current  and  1  direct- 
current  generator  panels,  6  feeder  panels  and  1  load  panel, 
2  blank  panels  providing  for  future  extensions.  The  six 
feeder  panels  control  six  circuits,  as  follows: 

No.  1.    New  erecting  shop,  120-ton  crane  and  transfer  table. 
No.  2.    Carpenter  shop,  blacksmith  sbop,  new  boiler  shop  and  tank 
shop  motors. 

No.   3.  RoundhoUise  turntable,  machine  shop,   coal  pocket  and  ash- 
pit motors. 

No.   4.  All  line-shaft  motors. 

No.  5.  Individual  drive  motors. 

No.  6.  Motors  in  power  house  for  coal-conveying  apparatus. 

Each  feeder  panel  is  also  provided  with  switches  for 
controlling  the  various  lighting  circuits. 

Current  is  transmitted  by  cables  through  a  large  tunnel  to 
the  new  erecting  shop,  and  thence  through  underground 
conduits  to  the  various  buildings.  The  Westinghouse  three- 
wire  system  of  distribution  is  used  for  lighting  and  power, 
with  an  electro-motive  force  of  250  volts  between  the  outside 
wires  and  125  volts  between  each  outside  wire  and  the  neu- 
tral. There  is  a  decided  advantage  in  the  flexibility  of  the 
voltage,  as  incandescent  and  Cooper-Hewitt  lamps  are  oper- 
ated on  the  125-volt  sides  of  the  system  and  constant-speed, 
250-volt  motors  are  connected  to  the  main  or  outside  wires, 
while  the  variable  speed  motors  utilize  shunt  field  control. 

The  old  erecting  shop  utilizes  both  group  and  individual 
drive,  the  group  driven  machines  being  divided  into  five  sec- 
tions, and  operated  by  five  type  S  constant  speed  motors,  two 
of  30  h.  p.  capacity  and  three  of  50  h.  p.  capacity.  The  ma- 
chines in  the  fitting  shop,  which  occupies  one  wing  of  the 
erecting  shop,  are  also  group  driven  by  a  Westinghouse  30- 
h.p.  constant  speed,  type  S,  motor.  A  complete  list  of  the 
machine  tools  operated  in  each  section  is  given  below: 

SkCTION    1. — 50-11. p.,  CONSTANT   SPEED,  TYPE  S   MOTOB. 


Section  5. — 30-ii.p.,  constant  speed,  type  s  motob. 


Key    slot    milling    machine. 
Engine  lathe,  30  in.  piston  rods. 
Planer,  3U  x  3ti  in.  x  10  It. 


Wheel  press,  100   tons  capacity. 

Wheel   press,   300   tons  capacity. 

Car   wheel   borer. 

Double   car   axle    lathe. 

Single  car  axle  lathe. 

4-SpindIe   drill. 

Horizontal    boring   machine. 

Engine   lathe,    24    in. 

Driving  wheel   lathe,  80  in. 

Two  Ib-in.  engine  lathes. 

Engine  lathe.  18  in. 

Engine  lathe,  15  in. 

Blotter,    10   in. 

No.  4  plain  milling  machine. 


Vertical    boring    mill,    53    in. 
Vertical    boiing    mill,    42    in. 
Vertical   boring   mill,   37    in. 
Upright    drill,    3C    in. 
Upright  drill,  28  in. 
Pillar   shaper,    24    in. 
Planer,  :^2  x  32   in.  x  8  ft. 
Turret    lathe,   lVjx24    in. 
Quartering   machine,   90    in. 
Duplex    emery    grinder. 
7-Spindle    nut    tapper. 
Upright   drill,    40   in. 
Small    flange    punch. 


Section  2. — 30-n.p.,  constant  speed,  type  s  motor. 


Planer,  60  x  60  in.  x  19  ft. 

Kadial   drill,  5   ft. 

Radial   drill,  4  ft. 

Slotter.    IH   in. 

Two   2-in.    double  bolt    cutters. 

Staybolt  cutter,   1  Yj    in. 

Slotter,    12   in. 

2-Spindle  centering  machine. 


Slab   milling   machine. 
Drilling,    facing    and    tapping    ma- 
chine,   40    in. 
Duplex    emery    grinder. 
Triple    head    slotter. 
Upright    drill,    40    in. 
Two    16-in.    engine    lathes. 
One  l>4-in.   bolt  pointer. 


Section  3. — 50-h.p.,  constant  speed,  type  s  motob. 


Planer,  42  x  42  in.  x  18  ft. 

Ring  turret  lathe. 

Upright   drill,  48  in. 

Engine  lathe,  42  in. 

Engine   lathe,   30   in. 

Engine   lathe,  24   in. 

Crank    planer.    20  x  20  x  24    in. 

Turret  lathe,  2  X  26  iB. 

Engine  lathe,  36  in. 

Engine   lathe.  36   in. 

Horizontal    boring  machine. 


Horizontal   boring  machine. 
Engine  lathe,  14  in. 
Two    16-in.    engine    lathes. 
Vertical  boring  machine,  42  in. 
Upright   drill,    40   In. 
Planer,  32  x  32  in.  x  8    ft. 
Radial   drill,   5   ft. 
Double-head    traverse    shaper. 
No.   4   plain   milling   machine. 
Engine  lathe,   26   in. 
Engine   lathe,    30   in. 


Section  4. — 50-ii.p.,  constant  speed,  type  s  motob. 


Engine  lathe,  16  in. 
Engine  lathe,  24  in. 
Pillar  shaper,  24  in. 
Friction  drill. 

Planer,  36  x  36  in.  x  lo  ft. 
Planer,  3G  x  36  In.  x  8  ft. 
Planer.  32  x  32  in.  x  8  ft. 
Engine    lathe,    20    In. 
Engine    lathe,    18    in. 
Engine    lathe,    16    in. 
Engine    lathe,    24    in. 


Cylinder    boring    machine. 
No.    17   Liandis   grinding  machine. 
Vertical   boring   machine,   4^   in. 
Upright   drill,    36    in. 
Upright   drill,    28    in. 
Upright    drill,    48    in. 
Engine    lathe,   36    In. 
Engine   lathe,   30    in. 
2-Fox    turret    lathes. 
Vertical   boring  machine,   86  in. 
Dupies  emery  grinder. 


constant   speed,   type  S   MOTOft. 

Upright  drill,   40   in. 

Arbor  press,   15-tou. 

2-Spindle  centering  machine. 

Uuffing  wheel. 

Small    emery   grinder. 

Surface    grinder. 

Guide   grinder. 

Polishing    tape    and    wheel. 

Swing    grinder. 

Friction   drill. 


Turret  lathe,  2x26  in, 
American   brass   lathe,   2u    in. 
Engine  lathe,  24  in. 
Slotter.    18  in. 

Fitting  Shop — 30-h.p., 

Upright  drill.  28  in. 
Arbor    press,    30-ton. 
Planer,  30  x  30  in.  x  8  ft. 
Vertical  boring  machine,  37   in. 
Three   18-in.   engine   lathes. 
Engine    lathe,    10    in. 
Engine    lathe,    30    in. 
Bench  speed  lathe,  11  In. 
Pillar  shaper,  24  in. 
Crank  planer,  20x20x24  in. 

In  addition  to  the  group-driven  machines  in  the  erecting 
shop  there  are  a  number  of  individually  driven  machines 
operated  by  both  constant  and  variable  speed  Westinghouse 
Type  S  motors,  as  follows: 

Constant  Speed  MoroB-DBivEN  Machines. 

One  20-h.p.  motor  driving  a  planer. 

One  13-h.p.  motor  direct  connected  to  600-ton  wheel  press. 

One  7V{8-h.p.  motor  for  moving  tail-stock  of  driving  wheel  lathe. 

Vabiable  Speed  Motob-Dbiven  Machines. 

One  7Vi-h.p.  motor  operating  vertical  miller  for  side  rods. 

One   20-h.p.  and  one   6-h.p.    operating   90-in.    boring   mill. 

One  20-h.p.  motor  operating  driving  axle  lathe. 

One  7'^-h.p.   motor  operating  crank  pin   lathe. 

One  40-h.p.  motor  operating  90-in.  driving  wheel  lathe. 

One  25-h.p.  motor  driving  truck  tire  lathe. 

With  the  variable  speed  motors  it  is  possible  to  increase 

the  output,  as  the  time  and  labor  necessary  to  shift  belts  o: 
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.MOTOK-liKlVE.N    VKRTlfAI.    MILLING    MACHINE. 

change  mechanical  speed  devices  is  minimized,  and  a  piece  of 
work  can  be  machined  continuously  from  the  smallest  to  the 
largest  diameter  without  interruption. 

The  speed  of  these  motors  is  controlled  by  varying  the 
field  strength,  and,  as  this  may  be  done  while  the  machine  is 
in  operation,  it  affords  an  easy  and  convenient  method  of 
speed  regulation  always  under  the  immediate  control  of  the 
operator,  the  controller  being  conveniently  placed  within  his 
reach.  The  variation  of  field  strength  is  effected  by  means 
of  a  resistance  placed  in  the  shunt  field  circuit  of  the  motor, 
which  deci-eases  the  shunt  field  current  and  causes  a  decrease 
in  the  field  strength  and  an  increase  in  speed,  producing  an 
extremely  simi)le  and  effective  means  of  varying  the  speed  of 
either  a  shunt  or  a  compound-wound  motor. 
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One  of  the  most  prominent  characteristics  of  this  method 
of  control  is  the  simplicity  and  low  cost  of  control  apparatus 
made  possible  by  the  extremely  small  current  which  is  han- 
dled. A  second  marked  characteristic  is  the  increase  of  speed 
with  decrease  of  torque,  when  used  as  an  adjustable  speed 
motor,  the  horse-power  output  remaining  practically  constant 
throughout  the  whole  speed  range,  which  makes  it  peculiarly 
adapted  to  machine  tool  driving.  This  system  involves  the 
use  of  a  minimum  amount  of  auxiliary  apparatus,  thus  ma- 
terially reducing  the  first  cost  of  an  installation.  The  regu- 
lation of  motors  operating  by  shunt  field  control  is  good, 
which  is  of  special  importance  in  the  operation  of  machine 
tools  and  in  service  of  any  class  where  constant  speed  is 
desirable  and  where  the  torque  varies  between  wide  limits. 
The  efficiency  of  motors  operating  at  variable  speeds  remains 
practically  constant  over  the  range  of  speed. 

The  list  of  machine  tools  and  motors  for  the  other  depart- 
ments Is  as  follows: 

Tool  Room — 20-ii.p.,  constant  si'Eeu,  type  s  motob. 


Yankee  twist  drill    grinder. 
Duplex       emery       grinder        (8-in. 

wheels). 
No.    4    universal    milling    machine S 

(Drown  &  Sharpe). 
No.    4    universal    milling    machine 


Crank  planer,  15x15x20  in. 

Kathe,    IG    in. 

No.    3    Landis    universal    grinding 

machine. 
Sellers  tool  grinder. 
Ueanier    and    cutter   grinder. 


(Cincinnati    Milling    Machine),    "i    Gardner    disc   grinder. 

Cabpenteb  Shop — 50-ii.p.,  constant  speed,  type  s  motoe. 
Hollow    chisel    mortisor    and    bor-       Kip  saw,  12  In. 


Ing   machine. 
Gaining    machine. 
JJ-Spindle   shapcr. 
Moulding    macbino. 
Danicl.s'  planer,  2-1x14  in.  x  9  ft. 
Plain     mortiKcr    and    borer. 
Planer.    Kxl4    in.,   3   cutters. 
Kip   saw,    IS   in. 


Hand    saw,    42    in. 
Cutting-olT    saw,    12    in. 
Singii'     horizontal    borer. 
Tenoning    machine. 
Turning   lathe,    15    in. 
Swing  vertical  borer,  15  in. 
Pipe  cutter,   4  in. 
Pipe  cutter,  3   In. 


Blacksmith  Shop — 30-n.p.,  constant  speed,  type  s  motob. 


Bolt  header,  21.1.   In. 
Alligator   shears. 
Har    iron    shears. 
Hot  saw. 


2-I'owor    hammers. 
Light  bar  shear. 
Small    bolt    header. 
Itolt  header,   1%  in. 

50-h.p.   foustant   speed    type   S   motor   direct  connected  to   No.    9    Sturte- 
vant  fan. 

BoiLKB  Shop — l\^-u.p.,  constant  speed,  type  s  motor. 
Two  llartz  flue  welding  machine.'^.Two  flue  cutting  machines. 

DIRECT-DRIVEN    .MACIII-V^S    OPERATED    BY    CONSTANT    SPEED, 

TYPE    S    MOTORS 

One  T'-i-h.p.  motor  driving  20  in.  punch  and  shears. 

One  25-h.p.  motor  operating  plate  rolls. 

One  10-h.p.  motor  operating  horizontal  punch. 


One  7>/2-h.p.  motor  driving  bevel  shears. 

Ouo  10-h.p.  motor  operating  3t>  in.  punch  and  shears. 

In  connection  with  the  boiler  shop  equipment  there  is  a 
flue  rattler,  located  outside  the  building,  and  operated  by  a 
20-h.p.  type  S  motor.  It  is  in  ins.  in  diameter  and  22  ft.  long, 
and  has  a  capacity  of  175  to  200  flues.  An  average  of  five 
lots  per  day  are  cleaned,  the  exact  time  for  each  rattling  de- 
pending upon  the  water  used  in  the  boilers.  The  longest  flue 
is  21  ft.,  and  they  vary  from  1%  to  2^  ins.  in  diameter. 

Tank  Shop — 20-u.p.,  constant  speed,  type  s  motor. 
Single  shear.  36  in.        '    '   >:•  ■.••;,^.        Single  punch,  36  in. 

In  addition  to  the  belt-driven  machines  there  is  a  10-h.p. 
and  a  15-h.p.  constant  speed  type  S  motor  geared  to  a  plate 
roll. 

Roundhouse  Machine  Suoi> — 20-hj».,  constant  speed 

type  8  motor. 


Upright   drill.   40   io. 
Duplex     biuery    grinder. 
Arbor  press.   15-toa. 


Engine    lathe.    16    in. 
Engine    lathe,   26    in.     ■.•.•■■,"-,•.• 
Planer,  32x32  in.  x  8  ft.  ■';■■:  ^.■■; 
Pillar  shaper,  24   in.    '~ '.i,-.;  .•'. 

MlSCELLANJiOUS    APPLICATIONS. 

One  70-h.p.  Westiughouse  type  S  constant  speed  motor  driving  fan 

for  round  house  heating  system. 
One  10-h.p.  Westiughouse  type  S  constant  speed  motor  driving  fan 

for  new  erecting  shop  heating  system. 
One  7V^-h.p.    variable   speed   Westinghouse   type   S   motor   operating 

round  house  turntable. 
One  50-h.p.  constant  speed  motor  operating  coal  conveyer  in  loco- 
motive   coaling    station. 
One  30-h.p.  constant  speed  Westinghouse  type  S  motor  operating  asb 

conveyor  for  removing  ashes  from  locomotive  ashpit. 
One    71^-h.p.    Westinghouse    motor    operating   alligator    shears    for 

cutting    up    sheet    iron.      This    installation    is    located    at    the 

scrap  bins  in  the  shop  yards. 
One  25-h.p.  motor  operating  transfer  table. 

The  preliminary  studies  and  final  report,  showing  the  bene- 
fits which  would  be  the  result  of  electrically  equipping  these 
shops,  were  made  by  the  Westinghouse  Electric  &  Manufac- 
turing Company  in  conjunction  with  the  motive  power  de- 
partment of  the  Erie  Railroad.  The  results  have  more  than 
borne  out  the  promises  made  to  the  management.  The  in- 
stallation of  the  new  electrical  equipment  presented  many 
engineering  problems,  but  the  work  of  transformation  was 
carried  on  without  any  interruption  to  the  service,  and  it 
reflects  great  credit  to  the  contractors,  Westinghouse,  Church, 
Kerr  &  Company,  who  installed  the  plant,  and  Mr.  George  T. 
Depue,  master  mechanic  of  the  Erie  Railroad  Company,  who 
has  charge  of  the  Hoinell  shops. 


HEAVY  MCXJUL  FREIGHT  LOCOMOTIVE  WITH 
WALSCHAERT  VALVE  GEAR. 


Vandalia  Railroad. 


The  American  Locomotive  Company  has  recently  delivered 
an  order  of  three  very  heavy  Mogul  freight  locomotives  to  the 
Vandalia  Railroad,  one  of  which  is  illustrated  herewith.    These 


the  heaviest  weight  on  three  coupled  drivers  of  any  locomo- 
tives ever  built  by  this  company.  This  exception,  however, 
does  not  include  the  Mallet  articulated  compound  built  for  the 
Baltimore  &  Ohio  Railroad,  which  has  two  sets  of  three 
coupled  drivers,  and  gives  an  average  weight  of  55,700  Il)s.  per 
axle.  The  Mogul  engines  have  a  weight  i)er  axle  of  53,100 
lbs.,  and  a  total  weight  of  187,000  lbs. 
A  few  years  ago  the  2 — 6 — 0  tyi)e  locomotive  was  very  pop- 
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"~?7~.0,T"*P'''    FRFinnT   LOCOATOTrVE    WITH    WALSCHAERT   VALVE      GEAR— VANDALIA    RAILROAD. 


locomotives  are  the  heaviest  of  their  type  ever  built,  and  with 
the  exception  of  some  six-wheel  switching  engines  recently 
built  for  the  Pittsburgh  &  Lake  Erie  Railroad,  which  were 
illustrated  in  this  journal  in  September;  page  346,  they  have 


ular  in  many  sections  of  the  country  for  freight  service,  but 
recently  with  the  general  demand  for  the  tt<<vlest  possible 
locomotives  that  track  and  bridge  conditions  would  permit 
there  have  been  comparatively  few  of  this  type  ordered.    The 
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small  river  near  the  power  lioiise. 

H»tsi<i»'s  the  generating  Lniiiiitninii  ami  puiiips  Uuti*  are  two 
Infifi^^oll-Sfrgtant  conniouud  air  roiiiiMt-shory  that  furuish  ooiii- 
Itif.ssta  air  10  the  pneumatic  hanuiu  r.s  in  the  shops. 

A  motor-generator  set  supplies  turrent  for  the  yard  and 
depot  lights.  It  consists  of  a  Uu-h.i).  Westiughouse,  type  S, 
motor  dire(  t  couneeteil  to  a  75  k\v.,  Westinjihouse  "J-iihase,  tiu 
cycle,  1W40  volt  revolving  field  alteruatur  oiH'ialeil  at  WO 
r.p.m.  A  standard  Westinghuuse  switchboard  is  provided  witn 
3  motor-generator  panels,  2  alternating-current  anti  1  direct- 
current  generator  panels,  (5  feeder  jjanels  and  1  load  panel, 
li  blank  panels  providing  for  future  extensions.  The  six 
feedei"  i)an«'ls  conirol  six  «ircuits,  as  follows: 

•No.   1.  .Ntw  cruiuiK  .shoii,  i;.'»j-toii  traiic  antl  transfer  talilf. 

N<».  L'.  CarpoDler  .-bop.  blacksuihU  -slioij,  ucw  boilLr  shop  ami  tauk 
.~liol»  iniitori^. 

So.  3.  Kouudbuu.-o  turntable,  luatbiiit-  sUois  loal  pwcket  and  a>ib- 
pit  iiiutors. 

•No.   4.  All  line-shaft  iiKiior-. 

No.   0.  ludividual  tlriv<;  motors. 

.\«».  ti.  Molora  iu  puwtr  house  for  coal-eonvoyiiig  apparatus. 

Kach     feeder    panel    is    also    i»rovided     with    swiU-hes    f»>r 
••oiitrolling  the  various  lighting  circuits. 

Current   is  transmitted  by  cables   through  a   large   tunnel  to 
the    new    erecting    shop,    and    thence    through    underground 
conduits  to   the   various   buildings.     The   West inghou.se   tliree- 
\vir«-  system   of  distribution    is  tised    for    lighting  and    i»ower, 
with  an  electro-motive  for«e  of  li.'itt  volts   between   the  oulsidt- 
wires  and  125  volts  between  each  oulsitle  wire  and   the  neu- 
tral.    There  is   a  decided  advantage   in    the   llexil)ility   of   the 
voltage,    as   incaniies<eiit    and    Cooper-llewii t    lamps    are    op.r- 
ated   on    the  UTcvolt  sides  of  the  system   and    consiant-speed. 
iT.o-volt  mott»r.*i  are  connectetl   to   the  main  or  outside   wires, 
while  the  variable  speed  motors  tuilize  shunt   field  control. 

The  olil  erecting  shop  utilizes  both  Kroup  and  individual 
drive,  the  group  drivii  machines  being  divided  into  five  sec- 
tions, and  operated  by  five  type  S  constant  speed  motors,  two 
of  :'.o  h.  i».  lajtacity  and  three  of  50  h.  p.  cai»acity.  Tlie  ma- 
chines to  the  fitting  shop,  which  occupies  one  wing  of  the 
er«'cring  shop,  are  also  group  driven  by  a  Westingliouse  ".'.•i- 
h.j*.  eonstani  speed,  tyite  fc?,  motor.  A  complete  list  «it  the 
maehine  tools  oi)erated  in  each  section   is  jiiven   i»e|ow: 

SKcrio.x  i.— 50-II.1'.,  «oN.s'r.\.vT  si'KH»,  rvi'K  s  Moroit. 


SlCTIOX  5,— aU-ll.l'.,  COAST.VNT  Sl'KEO,  TVl'li  S  .MOIMK, 

Turret  laibr,  -JxZyi  in,  Ki  y    slot    uiilliiij;    nun  bin. 


.\nuTii  ;iii    bra.-.'i    lath*-,    20    in.' 
Knxiiiu   lathe,  :;4   in. 
Slipiier,    Is    in. 


Whet  1   prejis,   100   tons  eapaiity. 
Wliifl    pr«'-s,   3>u<   Urns  eapat-ity. 
far    whiti    lioicr. 
Iioiililt-    car   :».\lf   Jatln-. 
.<inulf   car   a.Xl4'    latl:--. 
1-Spirull<-   (liill. 
Il<>n/iiiit;il    NtriiiK    iiiiU-biiie. 
Kiiuiiii'    laibi',    L' 4    in. 
luiMiiK   wb«'<l    latlu',   SO   iti. 
'Iwii  Jti-iii.  ••nuiiH-  lalh's. 
KiiKini'  lathi-,   l.s  Iti. 
Kimini-  lailii',   ITi  in. 
Slniitr.    !••    iir. 
.Nil.    I   phiiii  iiiilliriK  niaihiiic. 


Vertiral    borins    mil'.    •"■"•     " 
V)Ttiral    l>i>i  ihf;    mill,    t-    in. 
Vi  rtiial    liiiriMK    mill.    :i7    in. 
l'pri)2lit    drill.    .".*',    in. 
Ipri^ht   drill,  -S  in. 
Pillar    shaptr.    -I    in. 
riam  r.  ;;:.'   x  :•.•_*   in.  X   .s   ft. 
Turnt     lalho,    1  '•..  .x  2i    in. 
(jiiart<-rinK    machint-,   !'"    in. 
I»upli'\    <iiiiiy     urindtr. 
7-Spindli'    nut    lapp<r. 
I  priKlit    drill.    )••   in. 
Small    tlaiip'    pum  h. 


SmTION    2. — JiO-ll.l'.,   «0.\ST.\.\T   Sl'KKll,   TVI'l.   -<    \loroU. 


Kriuinc  lalhi,  o<'   in.   pi-l<>n  rod-*; 

Plain  r,  ;;•;  x  :iii.Au.  x  lo  tu 


Firn.No  Shop—  oO-ii.f.,  co.xsiam'  bPhtu,  type  s  .motob. 

l|«rij;hl  drill,  4u  in. 
.\rlKir  press,  ID-lou. 
.'-Spiiidk*  centtrini;  uiacbiue. 


I  liri^'lit  drill,  i!s   in. 
.\rl)or    pi  CSS.    l!o-toii. 

I'laiitr,  ;;•;  x  ;;(j  in.  x  .s  ft. 

VL-riical   boring  machine.  :;■; 
Three    Is  iu.    cugim    latht- 
Kii»:in<^    lathe,    10    in. 
Kiminv    lathe,    ',m    in. 
Hem  h  .-pi'td   lathe,  li  i<).. 
Pillar  shaper.  L'l   in. 
Crank  phuiur,  i;0x:.'0x24  iUi 


Itutliug   wheel. 

Small    euicry    grinder. 

Sulfate    >!riader. 

<:uidii   t;riuder. 

I'dlisbiiiK    tape    and    wheel. 

SwinK    srinder. 

I'riction    drill. 


In  addition  to  the  gronp^riven  machines  iu  the  erecting 
shop  there  are  a  nunilx-r  of  imlividually  driven  machine.s 
operated  by  both  constant  and  variable  speed  Westingliouse 
Ty|>e  S  motors,  as  follows: 

CoNSTAM"   Sl'KEO   MoM»U-]  >RIVE.X    .\l\tni.\ES. 

One  20-h.p.  molipi-  driving  a  plam  r. 

One  13-h.p.    motor  dirK.l    «onn<ctf'd  to  4»i>0-ton    wheel  pres.'s. 

Oue  7',...-h.p.  iiiot.ir  for  inovini;  tall-stoek  of  driving  .)»tbeel  lathe. 

V.Mtl.MU.E  Sl'KEU  AloroU-DiClVKN    .M.VClll.NES. 

One  V':;-h.p.  motor  operatiutr  vtrtieal   miller  for  side  reds. 

Ono  •Ju'-h.p.   and   one   «-h.p.    operatiJig  i>'jUi.    boring    mill. 

One  IJu-h.p.   motor  operating  driviii>;  uxle  lathe. 

Olio  7'--h.p.   motor  operatinK  <  rank  pin   lathe. 

One  4o'h.p.  motor  oiici-atiiij?  no-in.  driving  wheel  lathe. 

Oin-  :.'.")-h.ii.   motor  iliivins  truik  tire  lathe. 

With    the   variable   speed   motors   it    is   possible   to  increase 

I  lie  output,  as  the  timo  and  labor  necessary  to  shift  belts  o: 


Planer.  t.iu  x  t;t»  in.  x   )'.>  it. 

Kadial   drill.   .'•   ft. 

Kadial    drill.     I    ft. 

Slotl.'r.     Is   in. 

Two    •_'-in.    tlouble    bott    i'Utt«T< 

Slaybolt    rutt<r.    1  '•..    in. 

Sli>ittr,    1  "J    in. 

2  SpiiKlIf  lehtiiiiiK  maebiii*. 


Slab    iiiilliirK    maihine. 

ItrilliuK.    fai'iiiK    and    lappinu     uii- 

I'biiK',     III    ill. 
|iu|>li'X    •  mi  i-y   Krinder. 
Tripli-    hiad     r-lotli-r. 
rpriubt    drill.    4ii    in. 
Two     Itj-iii.    cnnliii'    lalln'>. 
Oiii-  1  '.j-in.  bolt  iioiiiier. 


SKCTJO.N    3. — 5U-H.I'.,   <ONST.\XT   Sl'EKU,   IVl'K   S    .\lOTOU. 


I'lam  r.    »2  x  42  in.   x   is  ft. 

Uii.K  turnt    lathi'. 

IpriKhi   drill.    »S   In. 

F:ii»;in»-   latin-.    i2   Iu. 

KiiKinf    lathi-,   3i>    in. 

KiiKine    lathf,   24    in. 

(rank     idamr.    '_'<' x  'Jk  x  2  »     iu. 

Turnt  lathe.  2  X  26  In. 

KiiKiiii-   latbi,   'M;   ill. 

KiiKine   lathi  ,  M  in. 

Ilurlzoiital    boriiiK    mai-bine. 


Horizontal    boring   inaebiiie. 

Kimine   latlie.  l-l   in. 

Two    ic,-in.    <<nKiue    lutho^. 

Vertiral    boring   luaebine,   42    in. 

IpriKht  drill.    4<>   In. 

Planer.  .'VJ  x  ;52  in.  x  8     ft. 

Uadial    drill.    V,    ft. 

lioubk -hiad    traverse    shapor. 

No.    4    (ilaiii    milling    mai-hin<'. 

Kiigino   lathi.   2ti    in. 

Kngiiie    lalbi-.    3(i    in. 


Sectio.x  4.— 50-II.1',,  t"0.\sT.\.\r  spkeo,  type  s  motor. 


EiiKiiu-  Inthi-.  1C.  ill. 
KiiKini-  latlM-.  21  in. 
i'illar  --liapi-r.  24  111. 
l-*riition  drill. 

IMani-r,    :'.i;   x    ?X   in.    x    In   ft. 
Planer.  ;'.»!  x   .Kl  In.  X  S  ft. 
Plain-r.   ::2  x    .^2   in.   x   s   ft. 
Kn>:iiii      latin-.     2ii     in. 
Kimilir    lathe,     IS     in. 
Kiii-'ine    lathe.     1»;     in. 
KliL'ilif    lathe.    24    In. 


Cyliriiler    liorlng    maehino. 

.No.    17   Uimlis   grinding  maehine. 

Vertnal    lioriiiK    maehine.    -JIJ    in. 

I  pright    drill,    .':•>    in. 

tprii-'bt    drill,    2N    in. 

1  priyht  drill,  4H  in. 
KiiKine  lathe,  'Mi  in. 
Kiiuine    lathe,    ?.0    in. 

2  Kox    turret     lathes. 

Veil  leal    boring   maeblne,    8C    in. 
liupIeK  emery   grinder. 


Miiiuit  i>i:i\  I  N    \i.i;hi  \i      miii,i\<:    mm  mink. 

change  me<hanical  sp"ed  devices  is  minimized,  and  a  i»iece  ;d 
work  ciin  be  machined  continuously  from  the  smalletit  tO  the 
largest  diameter  without  inleiriiption. 

The  speed  of  thes*  motors  is  controlled  by  varying  the 
field  stren^itli.  and,  as  this  may  be  done  while  the  machine  is 
in  operation,  it  affords  an  «'asy  and  convenient  method  of 
s|>eed  regulation  filways  under  the  immediate  control  «)f  the 
opeiiitrtr.  thi'  eont roller  being  eoitveniently  placed  within  his 
reacli.  The  variation  of  field  strength  i.>  elTeded  by  mean.'^ 
of  a  resistance  pbiced  in  the  shiini  held  eiicuit  of  the  niofo*'. 
which  decreases  the  shunt  tield  ciiiient  and  causes  a  (lecrea>'^ 
in  the  field  stri'iisAth  .iiid  an  increase  in  .<;iM'ed,  proilticing  an 
exlrenii-ly  simpb-  .iihI  i-t'lertive  nuans  of  varying  the  speed  of 
either  a  shunt  or  :i   i  oiiijiotmd-wound  motor. 
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One  ^it  lilt-  imist  iiroiulhont  (IinraHensltcs  'of  this  u)otho«i 
ui  tonUxil  is  iliu  .siuiijliciLy  ;iijcl  low  cokI  4»f  (oiiU'ol  uiJiiaiiiius 
lujulc  i«ossU)lt'  by  the  extiHim«Iy  sfuall  tjirixni  Nyhich  Is  haii-r 
,ilr.l.  A  ><•'  nii.l  luarkt'fl  rhai'artvjisiU;  1«  the  incix-use  of^^^s^^^ 
Willi  (Itcnasu  ol"  tonjiic,  wlitii  itsi'd  as  an  adjuKlablo  t^pewl 
iiiiitor,  ihf  ju>i«ei)o\V(^i-  oulpiil  rojiiaiuins  praciicaUy  eousiaut" 
llnouiilioiit  the  wh«!e  KiHH,'tlnmsci  which  niakt-s  it  pet-ttUarly 
aUaiiUd  to  lua«hlu6  tool  tliiviug.  .'^his  system  iuvolvt*s  the 
us<'  of  a  liiiuiiiiiiia  auiount  of  auxiliary  iippuiaius,  thus  ma- 
icrially  ndiu  iiit;  tin-  hrsi  rosi.  of  nu  insLallaliui).  The  regu- 
lation of  nioiors  opentliiiy  by  shunt  lieiU  eoutrol  is  gooti, 
wliic^i  is- of  sperial  iniportunce  iu  th^  bperatipu  of  ma<,'hiloe 
tools  and  in  i<e'"vi*'«  of, any  class  \vh,ei"fe- constant  speed  is 
ilcsiiatde  ami  wiiere  the  torijue  varies  hetween  wide  limits. 
Tlic  tllirieucy  of  motors  opeia ting  at  variable  speeds;  remains 
liraitically  constant  over  fhe  range  '*^'S|:»eeU, 

The  iist  of  ■  *na<hine  tbiils  .  ititd  Mot^vs  for  .the  othjer  .depart*. 
luents  is  as  follows:.      :•;  ;  '      .7  ^ - 

Tool,  iliioM— -2<t-H-.i».^  jLvxstA S  r  sri;i'.o.   ivi'i;  s  .MoruK. 

Viiiikf 0   lysht  drUl^gr.Iii.tli.-r.  .  -  Crank. plantiv  t.>.vir.x20  ^ll^ 

l>ii|,|.x       euurjr       grtadiir-    V(8rin-     '  '""'Jie. .  Ju    U":.  '.  ;     .    . 

wlKoli).        ;      ,    *  '■;.  Xi),  .'.3  •I*'OH(i^:-HnivVr~:il    srihiillrts: 

N'>.     I.    ui/lvvrs:il    iijUUiifi    mftt-fiioci  /    ni.ii-lrit^i  .^\         .'^^ 

(nrowii   Ai  Sh.irpi.->^  .......        u:;  sclkrs  tooljfjfmlcr. 

.N'<».     4  ,univ<-r>ja.l    iiiilliJis^    mjrliinc.*  U<-:mirr    uiiil  '  r-uir-tr   feri»Mitr. 

^t'^«•inIl:lti    .Mjlljn)f    .M:ii  Ii(i4i.>.    ':  (JarOtri  .Owe  «ri«d(?r.'/ 


l.itii'lvx    <  iiiery  griu\it>r. 


llfiUfiw    r-liisi'l-  iivurtiHt^- 'ai)!}'  .Iii-tr- 

•  liijiiiiiU     iniivhtfuy-.-  ■■•.■,•    ■-.■•■;"■'-'■•. 
_■  S|>nr«ll«;  ^liaiU;!-,'-.";:.  .c.-"  "•"•}'■'■'•-'-.  ■ 
,\li>Hlrliiii.'  'I^Ja••^lin^'.   -   >  '  ■•  ■^.,':  ,.  ■"'••■ 

IM;ij,:)     iu"f  risi  r    joul- .lw<r<: to,  ■ 
l'l.i:]i..r,    Sv  t-t   -in-/;  -Yi-;  cOMt'ri.'   \    "  ' 


mi.  .si«>.  .12  ill.    .. 
.■fl;i.iui;-  •^.iw.  Ml!    id. 

•  UiiUii^'iillMiw.    12    iji. 
■j'riiuliv    hoVizojif.'ii .  IwiPr. 

'iViuMriilj^    :|ii:ii:liiiii.\ 

■J'nriitii.u   l;U!ii','jri   in. 

K«  inn.  -\  tTiiVal.-  )><.»r<  r,    1 ' 

i-")!!.-  (iitl.V^r,   4yiii. 
:  l.*ii»'-  <MUt<T,  n  ii.v-  V 


..ill  .\<-k^Svi:ku  §i^h^^ 

->-l'<.Svif     l|ainjii<xsi--;"-  V^;-'Vi':S'^^:^^.J^^^       '.rinfi.   lu:uit«.t',  ? '. 
I.iiiltl-  tuir;-ti<nr/--':'^^'      .  -  ■^.^,^  v  y   vVJIiuiiiii.r    sliJar 


I  liili  iioail-  r,    t';: .  HI.. 


Hiijv  i.i'^m  >ln>ar 
■..-1l»)i.  si^wi".  ■■- 


■  vani  fiiii.;  •  v:-  .  •;  \".:'.-':-X..  :'-^v  '■''■■.'■  /■  .■■■■■■'■•"  ''•'•''''..'.''/■;"'■■ 

Ivvi.   Motyvt  Jhu;  ».«i«11«i;   ti.Muliiirp.'^.TjwM  ■Jhi«-  "fnOftifr  .n^i«■^tiil^>.^ 

."■ "  :       v-  ■...!  '..'.■- .' ;  I'vt'k^^  \fonius--; .'  ■■■■'•■^ .:].  :':h'v'  -[^''r'/'; 

'Mir.  T»„-li.j..  luntor  (iiivrui;  2r'  It*-.-  jyilli<:-li..  oJld' ibtSELT.s. 
'•lie  2r>-l).i«.  m<>l<>r..o{i<:Taiini;  plaiV.' J-<.(.U:-;.' . ..    .'       ^      ' 
On.-  10-h.p.  4iiot<>i;  oifCra«iT:*'B^..ti<>riz<»ni!<l-.(niii.rJi 


oitc  7  i-a -i»,p.  BiMior  driving  bevel  shcui  - . 
']  One  1  vv-Ki>i  l.uotor.  operatiiig  3^  ifi.  ^plioch  •aatt<  »ii» . 

.  •  -In  cojiiHMtiitn  Avith  the  hoilei-  shop  equllmieuL  there  is  a 
fliiie  raltUr,  locati'd  ,)utside  tlie  building,  and  oyeruted  by  a 
iiy-lvp.  type  ir>  inoior.  it  is  ii>  ins.  in  diamvter  iitiiJ  2Z  fl.  long, 
aaia  hMS  «>:  cai»M;citF^^^o^  Ab  average  <ti  live 

lots  per  da.Vaie  cleaned,  the  exact  time  lor  each  rattling  de- 
pending upon  the  water  used  in  the  boilers.     The  longest  Hue 
is  :il  ft.,  and  they  vary  from  i'^^Vto  2  Vai»V^'iu  diameter. 
.    Task  S^avp-Hiii-nv^  <^^  .iv«E  js  iiorun. 

Siiiijh!  sti^r,'  3G  ii»<;  ^    .;    V  ■.    '' ;.    ■     S^Slef  IJFtWiiji  -36  to." 

in  addiiiou  to  the  belt  driven   machiues  there  is  a  lo-U.p. 
.    and  a  ^-h.ii>  tolistant  siKied  t.vp'-  ?^  iuotor;getir«U  ,lo  a  i»late 

lt»n  NitlioUsE  Al.\cUl>£  S4ioitv^3^-l£d»;>  oo>>"rANT  sPtto 

liiigiui    Irtilu',    x<j  in.    ■.;:."  ..•■.•• 

iCnyUn:     huUV.,    'JiO    ill."     ;  ^        .     ', '    ■; 

I'Jaij' r,  ;;2xU2  in,  X 'ii  tty :■ 

l-'jllai-    =liaii!cr,    24    Id.,         >,...,  ,■ 

Mi6«:M.i-A^ft;i)i;s  Ai'iTu AiioNs.  .  ..-. 

/-,.'.■    Olio  7u-h,j).  \Vvs'iiiii;li>ni-e  i^pc  S  vtmsiaot  s^eed-skKor  ^iilVloji  i^a 
■;''■•     ,.:..X<H'  lOfiiiil  l»iiu-t   li«  atiii«  sv>i«>iu., 

'  V  uirif  iO-b,i*.  AVihtnighoUMj  t>i»e  S  vimjtajrt.  speed  motor  driving  fan 
'.        f\»r  uvw  i-iocUiiK  >liMi>li«:atiut;.  system. 

Oner  .7t'2-li.l>.   vana^^.;  .-.^^^^^        Wesliuglwusic  l>'pe  S   motor  operatiQS 
.         \ -TOUiiii  hlMifrO  Hiriilable.  :,•■■■ 

OfiiB  50-b.i>.  icoii.viaiii  speed,  motor  cifierating  coal  conv«yer  ta  Idco- 
•■  ".  ■" -iiMjtivc- C'Wliilji    .^a.lioii.  '.■...:•. 

.   Oo*-  30-Ji,pV  c«n.i!rtam  >|«->'d  \V«.stirrKhf>«--^etypeS.motQj'  operating  asJi 
:■'-'.  ,x*niv*'i;itr' t^ir  rriimv  iiii;  aslic^  traui  locojiiotive  asbpit.         :,.'". 
:Oiie-'T'2-l'.p.    ^V'^'iii.iiliuu.so    motor    oporating    alligatiyr    shears: -for 
viinliig    MP  ■  r^hi'i.i    tig.i.    ,  Tills    insiatlatiou    is    located    jrik/tfcje. 
sirap  tiiiis  ill  ilit- >t>i;ip  j^r<l>-.  ■•■■''.' 

tin^-   L'."!-!!.!'.   iiintor  Mjn'iaiiriK  traji;~fi. r  taM<'.    >    . 

The  prelinrinary  studies  -and  final  repGl'it,-  shdwing  the  t»©lM^- 
v,iftt«wliivh  would  1)H  tli.e  |'e.s«lt  Of  el^nrit*ally  equipi«hg  th«>se 
sliopSj-  were  made  by    the  AVestlnghoHse   Electric  &   Matiufa' 
luriiiti   fouipany    in   conjuiution   with    the   motive    power  dc- 
jiartnieut  of  the  KrieJtiiilroad.     The-  results  have  nnu'e  tJian 
borne   otit  the  fn'ouiisc's  ma^fe  .to  the  iiKinagement,    TJie  4li- 
;:4taIIatioft   of  tjbe  Jtew  ^elettri(.'4f  eqiiiptnent  lU'esenttMi    Hiau.\ 
.   e««;ihe«'ring   pniililfm.s.    but.   tlift  woric  of."  transformati<tn    was; 
carriftl    on    witiKMM    aii.y    internn^tion   i<»  the   sevvicr,    ami   it 
reH(ct.s  great  credit  to  the  r-ontradors.  ^V<'st^nl;house, Church, 
:  K<>rr  *.  Coihpany.  wh^>  iiust  ailed  thp  plaiit;  arid  Mr.  CJeoiT^e  T. 
m'pue.  master  nuM-hnijic  of  the  Krie  Railroad  Coinpany,  wli<~. 
>l>aK  (harge  of  t|ie  Hornell  shot»s. 


HEAVY  MOGUL  FREIGHT  LOGOMOTIVE  WITH 

WALSCHAERT   VALVE  GEAR.  ■  ' 


VA.Nf»:vi.iX  l{;viiiwh\i>. 


The  American   LiMMJuiijiiVe  <'6hrpauy  luis  reet-ntly  delivered 
an  order  of  th^ree  very  lunivv  .Mogul  froight  locomotive^  to  the, 
V.iriil.ilia  Uailroad,  one  of  whii ij  is  illu.strated  herewith.    Tbese 


the  heavii'st  weight  on  .thret^voupl*^l'dtMvers  of  any  lo<fom<i- 
tiyi's  ever  built  Ity  tiiis  -i-onqjany.  Thi#  cJcv^'f'Upn,  however. 
di>i*s  hdi  .inciutk'  the  Mallet  ail itftiiated:  cointiiotind  builtfor  tb' 
ilaltinutre  *:  Ohio'  Itailioad,  ;Wliix^  'has  two  st'^i?;  of  fiire* 
cou  pled  d  ri  vers,  a  nd  \i\  Vr<.  an\a  vera  ye  Vei?;b  t  of '  50;  too  His.  \n'  r 
axle.  .  Tb«'  ;?iloKul  euiiines  haye  a  weicUt  p«'r  axlif  of  r.:{.lHO 
li»si:;  aiui"  a  fbl^  w-eishfjQf  1^T^«H)  Uis 

A  fi»wv\5^»iHB^.-;j»i5t^  tlVcv'2^?^        tyi'ie  ipconiptive  tC:as very  pop 


:M-.  •-.••:,:••■■■-. 


.--^♦^ri^TYPK-I^t^ttT  ToroMOTlVF   \Vn^ 

U..»iuo.lv<^ftre^hV.;he5,vi^st  or  Ihni,   (,>,..   i-v..,   l-uilt.  ahV  w'fth  uh[r  in  inWriy  <^e«ii«^  f^r  fveji-ht  s,>rvice    bnt 

lie  exception   of  some  six^wheei   swishing  engines  reoontly  tventlywiij,   lb,,  general   d.^mand   for  the   „.-AvIest  possible 

l-mlt   for   ,|M>  Pittsburgh   &  U.Ke12tiellailroad,whichrw^^^^^^  locom«liv<-s   that   track    and    bridj^e  couditi.ms    wouW  ,K.rmit 

illusiiai-.i  ,M  (his  j«MJrnar  in  Septetnbcr,  page  Sill,  ihej^have  there  have  been  comparatively  few 'bf  tlilj^tvpn  ordei-ed.    Th.- 
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SIDE    ELEVATION-    OF    2 — 6 0    TYPE    LOCOMOTIVE VANDALIA    RAILROAD. 


SECTIONS    A  Nil    PLAN    OF    VALVE    GEAR.    2 — G — 0    TYPE    LOCOMOTIVE^  VAXDALTA    BAILBOAD. 


type  should  not  by  any  means  be  considered  obsolete,  and 
within  its  limits,  for  freight  service  it  probably  offers  the  best 
possible  arrangement  of  boiler  and  machinery  for  the  power 
developed. 

The  accompanying  table  shows  locomotives  of  the  four  dif- 
ferent types  now  in  general  use  for  freight  service,  each  ex- 
ample of  which  has  approximately  the  same  tractive  effort. 
A  study  of  the  table,  giving  particular  attention  to  the  im- 
portant ratios,  will  show  that  the  2 — G — 0  tyi»e  is  not  out  of 
the  race.  This  particular  example,  of  course,  is  very  heavy 
on  drivers  and  has  a  very  large  boiler. 

The  three  locomotives  in  this  order  which  are  known  In 
the  railroad  company's  classification  as  Class  VF.')A,  are  sim- 
ilar in  size,  dimensions  and  general  arrangement  to  IS  other 
locomotives,  Class  VF5,  which  have  been  in  service  since  1903 
and  1904.  The  differences  made  in  this  later  order  consist  in 
the  use  of  the  Walschaert  valve  gear  instead  of  the  Stevenson 
and  piston  instead  of  slide  valves.  These  change-  have  re- 
sulted in  an  increase  of  weight,  making  them  4,500  lbs.  heavier 
than  the  previous  class. 

These  engines  have  been  designed  for  use  in  mixed  service, 
although  it  is  expected  that  they  will  operate  principally  in 
freight  service  on  the  St.  Louis  division  between  Indianai)olis 
and  East  St.  Louis,  which  division  is  single  tracked,  with  a 
maximum  grade  of  1  per  cent.,  and  a  greater  i)art  of  the 
freight  traffic  is  moved  over  it  as  fast  freight.  Of  the  18  en- 
gines in  the  Class  VF5  nine  were  used  In  passenger  service 
during  the  year  1904  and  nine  in  freight  service.  The  latter 
made  an  average  of  50.1G3  miles  and  a  maximum  of  58,C11 
before  receiving  general  repairs,  and  the  former  nine  made 


an  average  of  75,858  miles  and  a  maximum  of  94,658  miles. 
The  three  locomotives  with  Walschaert  valve  gear  have  now 
been  in  operation  four  months,  and  are  reported  to  be  giving 


Type   

2-6-0 

2-8-0 

4-6-0 

2-6-2 

Owner    

Vandalia. 

33,300 

D.   &   M. 
33,400 

C.    P.    R. 

33,300 

N.  P. 

Tractive    effort,    lbs.... 

33,300 

Total   weight,    lbs 

187,000 

170,000 

190,000 

209,500 

Weight   on   drivers,    lbs.. 

159,300 

148,000 

141,000 

152,000 

Weight        per        driving 

axle,    lbs 

53,100 

37  000 

47,000 
63 

50.666 

Diameter,   drivers,    Ins.. 

63 

61 

63 

Size    cylinders,    ins 

21x28 

20x30 

21x28 

21x28 

Steam  pressure,  lbs.... 

200 

200 

200 

200 

Total      heating     surface, 

sq.    ft 

2,935 

2.861 

2,413 

2.726» 

Grate   area.   sq.    ft 

52 

46.5 

49.5 

43.5 

length  of  flue?,  ft.  &  ins. 

13-7 

16 

14-2% 

15-11* 

Driving    wheel    base,    ft. 

&    ins 

14-9 

17 

14-10 

11 

Total     wheel     base,     ft 

&    ins 

23-10 

25-6 

26-1 

28-11 

Weight  on  drlv.   -—  total 

■weight  per  eent 

85.2 

S7 

74.2 

72.5 

Weight  on  driv.  -i-  trac- 

tive   effort 

4.77 

4.43 

4.24 

4.57 

Total   weight  -=-   tractive 

effort     

63.8 

59.4 

78.7 

76.6 

Total     weight     -f-     total 

heating    surface 

5.6 

5.1 

5.7 

6.3* 

Firebox    H.    S.    ~    total 

H.    S.    per   cent 

6.15 

5.03 

7.45 

7.8* 

Tractive    <>fh)rt   x    diam. 

driv.    -:-   total    heating 

surface     (B.     D. ) .  . . . 

715 

711 

870 

762* 

•The  boiler  of  this  locomotive  has  a  combustion  chamber  32  Ins. 
long,  but  for  the  purpose  of  getting  a  more  accurate  compari.'wn  with 
the  other  locomotives  not  so  fitted,  it  has  been  assumed  that  this 
space  is  filled  with  flues  In  the  usual  manner. 

very  satisfactory  service.  They  ride  somewhat  better  than 
the  previous  engines,  due  to  the  slightly  Increased  weight  on 
the  engine  truck  and  front  drivers,  and  work  smoother  at 
higher  speeds. 
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Although  the  iengtii  of  service  has  not  yet  been  sufficient 
to  prove  whether  the  advantages  of  the  Walschaert  valve  gear 
are  sufficient  to  warrant  its  general  application  to  this  type 
of  locomotive,  still  its  application  in  this  case  can  be  talten  as 
an  indication  that  the  advantages  of  a  valve  gear  outside  of  the 
frame  are  being  appreciated,  since  with  this  type  of  locomo- 
tive a  simple  form  of  Stevenson  gear  without  complications  is 
permissible. 

The  Walschaert  gear  is  designed  to  give  straight  line 
motion  with  the  combination  lever  on  the  outside  of  the 
guides,  and  the  valve  chamber  is  set  4  Ins.  outside  of  the 
center  of  the  cylinder  for  this  purpose.  The  lifting  arm  con- 
nects to  the  radius  rod  through  a  slip  joint,  making  a  very 
simple  and  satisfactory  arrangement.  The  extension  of  the 
valve  stem  is  guided  by  a  support  from  the  top  guide  bar. 

A  situdy  of  the  illustrations  will  make  clear  the  other  de- 
tails of  the  locomotive,  which  as  a  type  has  been  the  standard 
freight  locomotive  on  this  road  since  1S9G.  The  general  di- 
mensions, weights  and  ratios  are  as  follows: 

SI.MPLE    MOGUL.  FREIGHT    LOCOMOTIVE. 

Vanualia    Railroad. 

general    data. 

Gauge 4    fL     8»^     in. 

Service    ..'.,,» ..•;,...'♦  .. Freight 

Fuel »..j, .; i V.  i i. . . i. V . Bituminous    coal 

Tractive    effort    .-.■-.». v.->  *.....  ^..  .. .  .33,300   lbs. 

Wt-ight   in    working   ordei . , ,  . . ;  .■ ; .  .;v,:,v;  .  ."j;/.^♦ . .  187,000  lbs. 

Weight    on    drivers ...V..  <'..,iii  .159,300  lbs. 

Weight  on    leading  truck >  .-ri  .i.i* ..,.  .27,700   lbs. 

Wfight  of  engine  and  tender  in  working  order. .  ^:. ....... .333,000  lbs. 

Wheel  base,  driving , .  v. . .  i v. .  14  ft.  9   in. 

Wheel    base,    total . .  ..  .iv. . .  .23    ft.    10  in. 

Wheel  base,  engine  and  tender ;.v>  J v*.  •;;>:•.••  *. -56  ft.   10 »4    in. 

RATIOS.-    i :■.'..■-     .■ 
Weight  on   drivers  —  tractive  effort.  ..,w.%:.».. \:..w-....:,K.,.i.. 4,77- 

Total    weight    -i-    tractive   effort ,......,......•.,  i.  .Vi..6.« 

Tractive  effort  z  dlam.  drivers  -f-  heating  surface i...: »;. . 715 

Total    heating    surface    -~-    grate    area .;..,;.....  .56.5 

Firebox  heating  surface  -=-  total  heating  .surface,  per  cent;..,. 6.15 

Weight  on  drivers  -e-  total  heating  surface 54 

Total  weight  -=-  total   heating  surface ,..  .^ 63.8 

Volume   both  cylinders    i.  .. .  ..^...-v. .,;.  .  .11.2   cu.    ft. 

Total   heating  surface  -f-  vol.  cylinders .........................  .262 

Grate  area  -f-  vol.    cylinders .-.>v. . .. -V^.,;-.; ; .- .4.05 

CYLINIIEKS.  •....'•'• 

'^'"<1    i..-i  vi.-»- .;,*^.i;'.  ■;■.-..;• Simple 

Diameter  and  stroke.,..^.;:. ;  .,.X:; .  .:iu.21   x   28   in. 

J^     '    •«. « •  •.,••• ,'.c.-..;.  ^i ,;.«■, .«:.  i',  .-*.■... .    Piston 

Greatest  travel    ....,..,*.  .^.^:. .  ... .  y,  . . .  ^.-...■.  i.., 6   in. 

Outside    lap     ..;;.^v..  i,*^....i  vv^-.,;;-...*  ..;.,,.:... 1%    in. 

Inside  clearance ;  V. . ...  „>.>  i  V.u^  .  v;,  :•.":  .^.Tvi^;  il  .  .  .  %    in. 

I>>ad  in   full  gear   .V- .*  ..^.^.v. .  ............. .;.....  .3/16  in. 

_  WHEELS. 

Driving,   diameter  over  tires    65  in 

Driving,  thickness  of  tires    , .  ...  .].  ]  .'  .  .'  [  .'31.',  in 

Driving   journals,    main,   diameter   and    length.  ..i:. ;;•.;.  .'9 U.  "x    12  in' 

Driving  journals,  other.s.  diameter  and  length.  ..;>.;.»...  .9'^  x  12  In 

Engine    truck    wheels,    diameter ,...■.;/.  . , . .  .' 33  in. 

Engine  truck.  Journals ..».v;.  ..■..■..v;,6i6  x  12  In. 

e.  .1  ■■■■•'■   '■  i  .■:•■•:•  .•   ■■/..     BOILER.  ;..■;,;..;  A;^ ;   :;.. 

\\VXi^^"J.L''  •  • '  •  •  -  •  •  •  - '  •  •  •  ■•  • •■.».,.'-.>  '»■''  »...;>.'...  .straight 

working   pressure    .     ..'  .     -;  oaa  iks 

Outside   diameter    of    first    ring ..V,  . ;,  Vi, . .  .\  .  / 76%  in. 

Firebox,  length  and  width. ..........................  .108%    x   69^  In. 

I-irebox  plates,  thickness ...-;•.  ;..ii.:  .C-7/16,  T-i...  S.  &  B.    %  In 

Firebox,  water  space .  .  .  .....  . p.^vi,  S.   &   B.    4  fn. 

I  UDes,    number    and    outside    diameter     .... 390-2  in 

Tubes,   length    ..  1  ^   «     t^  It,' 

T,      .,         "i^"" ..•»•••.  .J  ..  i. lA    It.    7    in. 

Heating  surface,   tubes    .*,-....>.  ,V  ..-.*.  ^  •  .2,754.6  sq.    ft 

Heaing    .surface,    firebox     ..:  ...^...  ..:.....;>;..  ..180.4  sq.  ft! 

r^i^^L""^  surface,  total ,..wv....  .;  .2,935  sq.   ft. 

Grate  area   . ^.;V»:v. ........  .52  sq.  ft. 

Smokestack,    height    above    rail    .„.;....;....;.;...  .15    ft.    3  5/16  in 

.  .       -^        TENDER. 

i,*"„^ '••••:■  • ..*•','.. . .  .Water    bottom 

Wh^t  *:,;■•; • 2-12  in.  &  2-10  in.  channels 

Wheels,   diameter   33  in 

wnfl'lf'r-  J^'^Vi^ter  and  length ^^ii ^i i^-^: l,!,:^^,:: ! is^    i'io  In. 

^«i*^.?P^»"''    *'•  •  i •  -  .. .  i  •'i  * . .  •■• 7.500   gals. 

Coal    capacity ........ 13    tons 

Tt  is  not  how  well  a  man  can  do  the  work  himself,  but  how 
well  he  can  direct  others  to  do  it.— Paul  R.  Brooks,  before  the 
New  York  Railroad  Club. 


GRINDING  LATHE  AND  PLANER  TOOLS. 


Rapid  UNr/)ADiNG.— The  steamer  Powell  Stackhouse  with  a 
cargo  of  9.700  tons  of  soft  coal  was  unloaded  recently  at  the 
docks  of  the  Milwaukee  Coke  &  Gas  Company  by  two  Brown- 
hoist  steam  rigs  equipped  with  2-ton  grab  buckets  in  39  hours 
actual  working  time,  an  average  of  249  tons  per  hour,  or 
12414  tons  per  hour  per  rig.  The  unloading  of  the  entire 
cargo,  including  the  cleaning  up,  was  done  by  grab  buckets, 
and  for  the  first  ten  hours  each  machine  averaged  160  tons 
per  hour. 


The  matter  of  correctly  grinding  tools  is  one  that  Is  re- 
ceiving more  and  more  attention  in  the  better  organized 
shops,  where  the  importance  of  systematically  caring  for  the 
cutting  tools  is  fully  appreciated.  Tool  grinding  is  con- 
sidered just  as  much  of  a  department  or  specialty  as  the 
operation  of  any  machine  or  the  maintenance  of  any  depart- 
ment. To  have  the  machine  tool  operators  constantly  leav- 
ing their  machines  to  sharpen  tools  is  no  longer  considered  the 
best  practice.  ;:.-  ":•  ;\v 

There  are  many  excellent  reasons  for  making  a  depart- 
ment for  this  class  of  work.  In  the  first  place,  the  matter 
of  establishing  and  maintaining  correct  grinding  angles  for 
the  various  tools  is  of  the  utmost  importance,  in  order  that 
they  may  turn  out  a  maximum  amount  and  high  grade  of 
work.  It  is  a  well-known  fact  that  there  are  certain  angles  for 
every  tool  that  will  produce  the  best  results,  and  it  is  prac- 
tically impossible  to  maintain  these  angles  unless  some  method 
is  followed  in  grinding  the  tools,  and  whereby  a  depart' 
ment  is  made  responsible  for  the  maintenance  of  such  angles. 
Tools  canno":  be  ground  and  the  best  results  obtained  by  the 
old  method  of  every  operator  doing  his  own  grinding.  Whil»? 
many  operators  are  very  skillful  In  shaping  cutting  tools,  yet 
the  time  of  such  men  is  much  more  valuable  in  operating 
the  machine  than  in  sharpening  the  tool,  especially  where 
the  cutting  tool  can  be  correctly  ground  by  machine.  Tool 
grinding  does  not  call  for  the  most  exi>ert  work  when  done 
on  a  tool  grinder  that  is  simple  in  its  operation. 

Leaving  a  machine  tool  idle  in  order  to  grind  tools  means 
not  only  a  loss  in  output,  but  a  considerable  increase  in  the 
cost  of  the  article  produced.  As  the  expense  to  the  company, 
including  surcharges,  for  a  machine  and  operator  usually 
averages  about  one  dollar  per  hour,  the  importance  of  form- 
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GISHOLT  TOOL  GBINDEB. 

ing  a  department  for  the  maintenance  of  the  cutting  tools  is 
apparent.  Under  the  old  system  there  is  the  further  diffi- 
culty of  the  operator  not  being  able  to  use  the  grinder  immed- 
iately, hut  having  to  stand  in  line  waiting  for  two  or  three 
others  to  finish  before  he  can  use  it. 

Other  excellent  reasons  for  the  establishment  of  a  tool 
grinding  system  may  briefly  be  enumerated  as  follows: 

Will  grind  tools  more  quickly. 

Gives  tools  that  are  correctly  ground. 

Tools  cut  better — faster. 
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Increases  the  output  of  machine  tools. 

Machine  ground  tools  are  easier  to  sharpen. 

Comparatively  cheap  labor  may  be  used  for  grinding  them. 

Does  away  with  having  a  lot  of  unused  tools  lying  about  and 
getting  lost. 

Makes  it  so  simple  to  get  sharp  tools  that  there  is  no  excuse 
for  the  workmen  using  dull  ones  and  consequently  injuring  th? 
output. 

Makes  an  annual  saving  in  dollars  and  cents  that  will  cover 
the  cost  of  the  grinder  in  a  surprisingly  short  time. 

To  meet  the  requirements  for  a  moderate  priced  tool  grinder 
and  a  machine  that  will  grind  lathe  and  planer  tools  quickly 


right  of  the  pan.  In  order  to  obtain  the  correct  angles  for  the 
standard  lathe  and  planer  tools,  the  Gisholt  Company  has 
prepared  a  chart  giving  the  correct  angles,  which  is  sent  out 
with  each  tool  grinder.  They  also  provide,  when  desired,  a 
set  of  fifty-seven  sample  tools  correctly  ground,  for  guidance 
in  grinding  and  in  forging. 

The  first  operation  in  grinding  a  tool  is  to  clamp  it  in  the 
tool  holder  as  shown  in  the  illustration.  This  tool  holder  has 
a  universal  movement,  so  that  the  tool  may  be  set  to  get  the 
proper  angle  on  the  side,  end,  top  or  face  as  the  case  may 
be.  There  are  four  graduated  scales.  Reference  to  the 
chart  gives  the  various  angles  required  for  a  given  side,  and 
upon  being  set  to  these  angles  the  tool  is  traversed  up  to  the 
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.SECONU   OI'EIUTION. 


THIRD  OPEBATION. 

and  accurately,  the  Gisholt  Machine  Company  of  Madison, 
Wis.,  has  placed  on  the  market  the  machine  illustrated  here- 
with. This  grinder  is  not  a  new  machine,  a  large  number  of 
them  being  in  operation  both  in  this  country  and  in  Europe. 

The  machine  is  a  simple  one  to  operate.  Briefly  described, 
there  is  a  cup  emery  wheel  mounted  directly  on  the  spindle 
of  the  machine.  Just  below  this  is  a  large  pan.  Mounted  in 
the  pan  is  a  tool  holder  in  which  the  tool  is  clamped  the  same 
as  it  would  be  in  the  lathe  or  planer.  This  pan  has  two  move- 
ments— one  to  and  from  the  main  column  of  the  machine, 
actuated  by  a  hand  wheel — the  other  an  oscillating  motion  of 
the  pan  about  the  axis  of  the  hand  wheel,  for  traversing  the 
tool  across  the  face  of  the  wheel.  This  motion  is  obtained 
by  an  up-and-down  movement  of  the  handle  shown  to  the 
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wheel  by  means  of  the  hand  wheel  which  is  operated  by  the 
left  hand.  The  tool  is  traversed  across  the  face  of  the  wheel 
by  means  of  the  lever  operated  by  the  right  hand.  It  is  not 
removed  from  the  tool  holder  until  all  the  faces  are  ground. 

Another  imi)ortant  matter  in  handling  the  tool  problem  is 
the  question  of  correct  forging.  In  order  to  assist  the  smith 
in  getting  the  correct  shapes,  a  set  of  blocks  known  as 
formers  are  furnished  with  each  Gisholt  grinder.  By  the  use 
of  these  nearly  all  of  the  usual  shapes  of  lathe  and  planer 
tools  may  be  formed,  thus  reducing  the  time  required  for 
forging  to  a  minimum. 


The  Vanderbilt  system  of  railroads  comprises  21,353  miles 
of  line  and  the  Hill  system  20,242  miles. 


January,  1907. 
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PACIFIC     TYPE     PASSENGER    LOCOMOTIVE CENTRAL     OF   OEORt.iA    RAILWAY. 


J 


CONSOLIDATION     TYPE    FREIGHT     LOCOMOTIVE— CENTRAL    OF   GEORGIA    RAILWAY. 

PASSENGER  AND  FREIGHT  LOCOMOTIVES.  smaller  than  those  used  on  the  passenger  locomotives.    The 

fire-boxes  are  supported  in  a  similar  manner. 

Central  of  Georgia  Railway  O^  these  freight  locomotives  the  link  is  suspended  immo- 

diately  back  of  the  second  driving  axle,  and  the  rock  shaft 

The  Central  of  Georgia  Railway  has  recently  received  from  is  between  the  first  and  second  pairs  of  driving  wheels.     The 

the  Baldwin  Locomotive  Works  an   order  of  ten  Pacific  and  transmission    bar    passes    above    the    intermediate   axle.     The 

fifteen    consolidation    type    locomotives.     The   former   are   de-  leading  truck  is  equalized  with  the  first  and  second  pairs  of 

signed   for   passenger  service,   and   have   a   tractive   effort   of  driving   wheels.     The   third    and    fourth   pairs   of   wheels  are 

28,000  pounds.    As  the  weight  on  the  driving  wheels  is  113,660  equalized    by    beams    placed    over    the    boxes    and    connected 

pounds  the  factor  of  adhesion  is  4.06.     These  engines  are  well  through  an  inverted  leaf  spring.     Coiled  springs  are  used  to 

proportioned  throughout,  and  have  ample  boiler  power  for  the  support  the  frame  at  the  other  ends  of  the  beams, 

service  required  of  them.  The  tender  is  similar  to  that  used  on  the  Pacific  type  loco- 

The  boiler  is  of  the  straight  top  design,  with  sloping  throat  motives,  although  the  fuel  and  water  capacity  is  less, 

sheet  and  back  head.     The  barrel  is  supported  by  the  guide  The  general  weights,  dimensions  and  ratios  of  both  classes 

bearer  sheets  and  two  intermediate  waist  sheets.     The  fire-box  are  as  follows:         Wv--.  -V; 

is  carried  at  each   end  on   buckle  i)lates  bolted  to  cross  ties.  '■:"  .*- 

'  UENF.RAL    DATA. 

Both  injectors  are  located  on  the  right  side,  and  feed  through  pvoe            .     ..^    •"           .            ^-                  4-fi-2                2-8-0 

a  double  check  valve  placed  on  the  top  of  the  boiler  close  to      ^.^T'*"®   ..-.^.^.>v' ••'•>-«> •-*.»>■'«»'•••       Jlf**^-    ,  ry,F7^' , 

,  ,  V^el    - . . .  ,v..  ,^.  .V-i^i,..,.. .        Bit.  Coal.  Bit.  Coal. 

the  front  tube  sheet.  rractive  effort .;. ..v;* ;*.;;.. .      28.000  lbs.       34.000  lbs. 

rri.            ,._,                            .          ,        ...       ,,,           ,                 i.      i   J    I.  WelRht  in  working  order.  .  ..i,,-.  ;;.*.V— •   187.SfiOIbs.       163,390  lbs. 

The  cylinders  are  equipped  with  slide  valves,  actuated  by      weight  on  drivers ........i.vi...  113.660  lbs.     143.290  lbs. 

the  Stephenson  link  motion.    The  rock  shaft  is  placed  imme-  weigK  Z  \''ra1i?^g*trock' ■■■■■■'■     "^       ae'woib^'       ^^'^^^ '**^- 

diately  in  front  of  the  leading  pair  of  driving  wheels,  and  is  Weight  of  engine  and  tender  in  working  order.  3"35!boo  lbs!     '283.bbb  lbs. 

Wheel    b3.^p     driving  *  1 1  f t    i  A  in  1 A  ft 

connected    to  the   link   block   by   a   transmission  bar,   which  wheel  ba^.' total.  .!.■.■.*.■  i!!!.' .■;.■;.■.*.■.■;.■ ."  30ft."4»^in:        24ft 's^in, 

spans  the  leading  driving  axle.  Wheel  base,  engine  and  tender 58ft.  5%ln  53fL  9     in. 

The  frames  are  of  cast  steel,  with  double  front  rails  and      Weight  on  drivers  ~  tractive  effort...'. 4.06  4.21 

separate    rear   sections.     The    rear    truck   is   of   the   Rushton      l^l^l.JI^'fS' J'^*''5?"^®  t^?^^ C'V.**^'  *•• 

Tractive    effort    x    diam.    drivers    -r-    beating 

type,  with  inside  journals.  ' '  surface   568  825 

mu_   i      J        ^  •      1     ..X      ^    ..<.  •      1        i.     1      >.  1         r„y  Total  heating  surface  -=-  grate  area 71.8  52.S 

The  tender  frame   is  built  of  12-inch    steel   channels.     The  Firebox    heating    surface    ^    total    heating 

tank  is  U-shape,  with  a  water  bottom  and  a  sloping  floor  In      ^  .  l^/^^'^j  ?*""  ""^"^V  1  •,•  •^-  ■  •; ^^^  ^^^ 

..       .                                                                                                   1'     o           »    »u  Weight  on  drivers  -r-  total  heating  surface.  .33.8                                     62. 

the  fuel  space.  Total  weight  -^  total  heating  surface HG.  71. 

T„    *u»    « IS  J    XI  •  X.         1    i.    s,  M  Volume    both    cylinders 10.2  cu.  ft.  10.2  cu.  ft. 

m  the  consolidation  engines  the  details  are  as  far  as  pos-      Total  heating  surface  4-  vol.  cylinders 331.  227 

Sible    interchangeable    with    those    of    the    Pacific    type.      The      Grate  area  •-  vol.  cylinders :::::4.62  4.33 

tractive  effort  Is  34,000  pounds,  and  the  factor  of  adhesion      Kind   ,,.^^^^^^!^:. ..     Simple.  simple. 

is  4.21.     The  boilers  are  of  the  wagon  top. design,  and  are  K^''lYT^dyiii!'^^V^V^\:\:V^\:V^'.::::  BafsudV"'       B^!^8Udi^ 


:;<• 


A.MKiMCAX   i:\<;im:i:i:   and  kah.kuad  jouuxai.. 


I iHiiiists  t III' tiiniiiii  III  iiiiMliiut'  tools. 

Mailiiiif  .:::iouiul  tools  ;nt\  ousitT  to  sliarpcii. 

(VnipaiTiilvtly  <-heaj>  lalmr  may  be  usrd  tor  iriimiin;;  tlit'iii. 

iW^  away  w|Ui  h«Vii»«  a  lot  of  tinusi'd  tools  lying  about  and 
liftiiriit  lost. 

.MaUfS  It  so  slnuib''  to  i5*^t  sharit  tools  iliat  iluir  is  no  oXcttsp 
for  lb.'  workitVt'M  iisinir  dull  oiit^s  and  fons.MpifUiIx  injuring;  tb  > 
ouiput 

.MaUrs  an  annual  .savini;  in  dollars  and  t-ruts  ili.it  will  ••ovci- 
tilt'  fosi*of  Jbi'  urhidrr  jn  a  sur|>risiM,i;ly  sliort   tiiuf. 

T<»  nu't't  tbt' t't;<l"''''"'«'"''>  ^*"'  ''  njodiiatc  prbod  tool  'firind<i 
aiul  SI  hia«?hfnt»ihnt  will  frriud   latli.'  and   plaii<r  tools  quitklv 


riubt  oi  ili<-  |ian.  In  ordt'v  to  obtaiu  tlie  <orre«t  angles  for  the 
staUilard  latbo  and  planer  tools,  ilir  Cislioli  Conii.aiiy  has 
pn-pared  a  chart  irivin;-'  llio  i-orrccl  angles,.  wlu«li  is  s«-nt  oui 
with  carb  tool  .urindcr.  Tln-y  also  provide,  whrw  d.'sln"<l.  -., 
.sft  of  filly-.scvfU  .sani|df  tools  rornMiIy  ground,  for  .nuidanc 
in   j;rindinu;  and  in  for.iiiu};. 

Tilt'  tirst  opt-ration  in  urindinm  a  tool  is  to  claiuii  it  in  tbo 
tool  boldtT  us  sbown  in  tlw  illustration.  Tliis  tool  holder  ha^ 
a  universal  liioveuu'iit,  so  thai  the  tool  may  bo  set  to  j,'et  tlu 
proper  ani-'le  on  the  side.  end.  to|»  or  face'  as  the  case  may 
l„.  TlKi'  rue  four  tfra<luatett  wales,  Ilef^nentsB'  to  the 
tliart  wives  the  vaiiou><  an.ules  required  f(U'  a  iiiven  side.  iin<! 
upon  luinu  set   to  ties.'  .•nmb'^  the  t«)oJ  is  iraversed  Up  to,  thv 


iu>  I    <>i-i  i;  \  I  KiN 


-I  .  i>\i.    iU'KK.\TIo> 


rniiJi)  Mi'i.ii\  I K'N. 

and  <ieiunilely>  t*)(e  Xlisholt  .Mat  hine  Coinpaiiy  o\'  .Madisttii. 
Wis.,  hfis  plaVed  on  the  liiarket  the  inaebine  illustrateil  hen - 
with.  This  .i;riniler  is  ntu  a  new  niatbine.  si  lart;e  number  of 
them  being  in diier-ation  both  in  this  country  ami  in  Kurope. 

The  nuiehiiie  is  a  simple  one  to  operate.  Wrielly  described, 
there  is  a  oui»  emery  wlieel  mounted  directly  on  the  spindle 
of  the  ma<'hine.  Just  below  this  is  a  lar.m'  pan.  Mounud  in 
the  pan  is  a  totjl  hohbr  in  which  the  tool  is  clamped  the  same 
«s  it  would  be  in  the  lathe  or  planej*.  This  pan  has  two  move 
„„.iytp — one  to  and  from  the  main  column  (tf  the  machine. 
actu;ited  by  a  hand  whetd— the  other  an  o.'^cillatinj;  motion  of 
the  pan  about  the  axis  of  the  hand  wlieel.  for  traversing  the 
tool  across  the  face  of  the  wheel.  This  motion  is  obtained 
by  an  ui)-und-dt»\vu  mnveiufut  of  ihf   handle  shown  to  the 


whttd  b.\  means  of  llie  bainl  whetd  which  is  tiperated  by  the 
left  hand.  The  toid  is  ti'aversetl  across  the  fact?  of  the  wheel 
by  UH-ans  td'  the  lever  opejated  by  the  rii^ht  hand.  It  is  not 
removed  fmin  the  in.,1  hidiler  until  all  the  faces  arc  j,'round. 

.\notlicr  iinport;tnt  matt«r  in  ■haiidlln.e;  the  to<d  prtiblem  is 
the  (i)iestion  of  correct  foiulns:.  in  order  to  assist  the  smith 
in  pettini;  the  corre<t  shapes,  a  set  of  blocks  known  as 
formers  are  furnished  with  eftoh  Gisholt  grinder.  Hy  the  ose 
of  these  nearly  all  o(  the  usual  shapes  of  lathe  and  planer 
tools  may  be  formed,  tbu.'-.  reducing  the  time  required  for 
forging  to  n  niinimnm.  .     • 

"■',.■■  i  ■ '  I  .  i  1. 1  'i 

Th.    Vantlerbilt  system  of  railroads  comprises  21,353  miles 

of  line  and  the  Hill  system  20,242  miles. 


.lAMIAKY,    1907. 
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PASSENGER  AND  FREIGHT  LOCOMOTIVES.  siualler   fhaii   tlVose  usmI   on   tlir  pa.ss«iimr  l<HOiiiotivis.     Th«- 

—-_ —  fire-boxes  arc  sniiportt'd  in  a  siuiiiar  manner. 

On  these  freij;ht    lo«-oniotives   tlie  link   is  suspended    inirn*' 
diately   bax'k  of  the  second   drivinj?  axle,  and   the  rock  shaft 
Tin-  ("riiual  (jt  <;Vor4'ia  Ftifilwa.v  has^  reientl.v  ivceiviMl  from      is  between  the  first  and  serond  pairs  of  driving  wheels.     Tho 


CE.VTK.Vi,.  itv  GiaMM;i A   RAliAVA y 


ilif  italdwin  Locoiuotivf  Works  au  ordei'  of  teii  Pacitt*-  and 
tifiitn  <'oiisoii(iarion  t.vin-  Umojikji Ives.  The  former  are  de- 
sij^neil  for  passenger  «ei'vi«*«,:  Jmd.  hay0  ja.tl'tk'tiyo :  effort  of 
L's.tHH)  pounds.  As  tlu'  wci.i;iif(in  the  driving  wlieols  is  113,060 
pounds  th«>  factor  of  :Jdh<'si()n  is  J.ot;  These  enj;ines  are  well 
|iroi«Mtioned  thn)ui;li<)ui,  auil  liave  ample  boiler  power  for  the 
sorvhe  required  of  :them.r— .; : ,  ^;  -' 

The  boiler  is  of  the  siraitiht  foi»  desifin;  with  sloping  throat 
sheet  and  ba<k  liend.  Tlit'  l>arn'l  is  !<upp<'i'*'<l  '».\'  'ln»  tniide 
tK-an-r  slu't-ts  and  J  wo  truerTuedial*'  wiust  sheets^.  The  firo-box 
iw  ran-led .  at  iesteii  .:en^'  oil  bm-kU'  idate^-  IwJted  .tO'  cr<>ss  tieS. 
Hotb  injeetors  are  Imated'  on  thy  risi<ht  side,  and  feiHl  through 
.1  d(tuble  ihock  valve  pTiu'iMlOiV  the  toii  Of  tW  boiler  close^ 
ilu'  fr(»rit.  tube  sheet.  '     '  '::■■.■-':'_.--'■■:■'''■'''■  :''<-:''-\-' 

Tii«>  e.vlin«lers  lire  eiiiiipind  \\irli  slidp  yalyea,  aetuated  by 
I  It.'  Stephenson  link  nun  ioiv;;ThdP>FrK'l<  shaft  is  phued  imr»ic- 
<li:it<ly  in  front  nf  tin-  Icadins  paiT of  drivinj^  ^vheels,  and  is 
<  oriiieeted  to  th<-  link  libuk  hy  'a,:  trausmi^^sion  ttar,  whicU, 
spans  the  l^^adinj;;  driviiif^  axle..  ■;:cV'^:.:.W  ;';■;:'::'   >■:     ^^  Vn- 

Th.>  frames  arc  of  vast-  stiH^l,  .vk'ithj  <h)jil^  front  rails  and 
separate  roar  sections.  The  rear  :^tw<*k.-1aiof  the  Rushton 
type,  with   insidf  jonvrvals.  .:    '       ' -:  ^   . - 

The  tender  frame  is  built  of.  ist-lncvlr  stwl  ehannels.  The 
larvk  is  IT-shape.  \vith  a  water  hotfom  antTiK  stopinp;  floor  In 
ti.e  fuel  spare.  i^  -    '^        ^  ;"     "?' 

In  the  eonsolidalion  enavhes  the  details  are  as  far  as  pos- 
sible iuterehaiiuealilc  with  thoso  of  the  F'aeific  ty|ie.  The 
trartive  effort  is  :J4.noo  pounds,  and  the  fa«tor  of  adhesioti 
ts  4.21.     The  boilers  are  of  the  wagoh  top .  Utsijjn,  and  are 


tninsmission  bar  passes  abovf  th«*  internKnliati*  axle.  The 
leading  truck  is  eonalized  with  the  first  and  s«'cond  jiairs  of 
drivihg  Wheels,  The  third  and  fourth  iiaii-s  of  wheels  are 
equalized  by  beams  placed  over  the  boxes  and  eonneeted 
through  an  inverted  leaf  sjiring.  Coiled  springs  are  use<i  to 
su|>port  the  frame  at   the  other  ends  of  the  beams. 

The  tender  is  xiniilar  to  that   nseil  on  the  Pa<-ifle  tyi»e  Uk-o 
motive.s,  although  the  fuel  and  water  «aparHy  is  less. 

The  general   weights,  diniensions  and   ratios  of  both  classes 

ai"©  a^  follows: 


■  ■'■  ■•■  ■•  '•.".'■;.■" ...',-■--  ■  ■  ■'•  ■-  ■-; '«*lSKiwi.  !•  \ ;  % 

IYPG-.  «;-,  •■>■*.*.,,.:.•-.  .-i  ^;'.;.  .>.  «  i-,-.  .  v*  .  w*>»  •  .  .                       4rG"2 

2-8-0 

S*TVU^«:    ;;.;;.>:.  :vV,,,;'i.-  "..i-.--^.  -                           rass. 

FrKt 

Fuel    .^  ,.  .  ..  ..y;;.;...-.;.  .i,.  .  •  ;  .  .^:;,\.  .                   PH.  Coal. 

nit.  Coal. 

rraclivo  <'JTort,  .  .  .  .'.  ; .  .  .  ..... .,..,, ......        -jS.ftiK)  lbs 

34.00i»  lbs 

Woiutit    in    workOiK  ordtT.  .  ;  -.,  .  v  :  ; .; . ...  ; , .  .•  18T.St*,0  lt>s. 

lfi3.S30  1bs. 

V\oii:h«    im   lirivors ...>;:....;..:,  .;\.-i  t:^.«i«;(»  lbs. 

14.3,2{«0  lb?. 

V\rlKht  an   toa.lint;  tni.lt. ,....,.,  ..j-.i.  i^.      37, ?.<-K<  lbs. 

20.100  lbs. 

Woictit   on    irjiilingr   fru.k.  ,  .  .  .  .  ;  .  .,;,•.;,.•« ,    .  S«.r»<iO  lbs. 

Wright  of  <  iiKiHfland   tiiidor  in  worKinirordor.  .^S.'i.onrt  lbs. 

283.000  Ib- 

W'liool    base.    clriviiiK. ..... . .  .• .  . 11  ft.  lit  in 

le.  ft. 

Whrel   bapo.  total......... ......;;.:,...   SOff.  4>oiii. 

24fL:?^.[ln. 

Wliool   basv,  onginc  and  tender. .  ..-..,■.,,.".  ssn.  r.y'^in 

.^3ft.  9      In. 

If.VIlOS. 

Wciffht  rtn  drivers  -^  trartivo  effort .,♦.<(»«- 

4  21 

Total   Wflght  -^  trartfve  effort. ...;..  .....0  7 

4.8 

Tractive    rffort     x  .  fliani.     drivors    ->    beating 

surface ..WK 

R2S 

Total   hratinK  surface  ---   grate  area... 71.6 

52.5 

Firohox     licalinK    surface     -f-     fotaf    beating 

surf:ic< .  i..r  ctnt r,A>r, 

o.3r. 

WeiKbt  on  drivers  ^  total  he,atiiiK  surface,  .'^n.s 

62. 

Total    wolcht     :     total   heating  surface FJR. 

71. 

Volume    both    cylinders .^ . .  .10.2  rU.  ft. 

10.2  cu  n. 

Total  hoatinjc  surface    :    vol.   cylinders,  ..  ..S.*?!. 

227 

Orate  area  -.-  vol.  cylinders 4.»r2 

4.33 

V   cTi.i.vn*:K«. 

Kind    1. v.. .  ,  ....... . .  .  ,.-. .  ,      Sinii'le 

.simple. 

Pianieter  and   stroke.  .vV. ...  .;.'. .  .....<,..        20x2k  in. 

20x2*i  in. 

Kind  of  Yalves.  ,.,  ......V.lw..., ....... ..'.   Bal  Slide. 

Bal.  Slide. 
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WHEELS. 

DrivinR,   diameter  over  tires G8  in.  56  in. 

Orlving,   thickness  of  tires Sin.  3  in. 

Driving  Journals,  main,  diameter  and   length          9x12  in.  SiL.xlOin. 

Driving  journals,  others,  diameter  and  length      8'-..xl2in  S'/ixlOln. 

Engine   truck   wheels,    diameter. 33  in.  33  In. 

Engine   truck,    journals SV^xlO  in.  5\<>xl0  in. 

Trailing   truck   wheels,   diameter 42  in. 

Trailing   truck,   journals 714x12  in.  .... 

BOILER. 

Style Str.  W.  T. 

Working  pressure    *  ^., .;.  .  .            200  lb.';.  200  lbs. 

Outside  diameter  of  flrvt   ring fi6  In.  til  ir. 

Firebox,  length  aid  width 102-K,xt?t!  In.  96i^xf!fi  in. 

Pirebox,    water   space K-4.S*n-3  >.j  in  F-4,S&H-:iin 

Tubes,  number  and  outside  diameter 280-2li  in.  2Sf!-2  in. 

rubes,    length    1!>  ft.  ."»  in.  14  ft.  H  in. 

Heating    surface,    tubes 3188      sq.  ft.  21tJl  s<|.  fi. 

Heating   surface,    firebox lfii»  .">  sq.  ft.  14»i  sq.  ft. 

Heating   surface,   total 33.'j7..5  sq.  ft.  2,307  sq.  ft. 

Grate    area 4(j.S  sq.  ft.  44  sq.  ft. 

TKNOKR. 

rank   ..V I'  U 

Frame    ;.'.  .^..' 12  in.  chan.  12  in.  cban. 

Wheels    diameter 33  in.  33  in. 

Journals,  diameter  and  length .'>'(.xlO  in.  .t'/.xIO  in. 

Water  capacity 7,500  gals.  6,000  gals. 

Coal  capacity    12  tons  8  tons 


the  large  gear  shown  in  the  illustration.  The  drill  spindle 
carriage  may  be  rapidly  traversed  by  the  large  hand  wheel  in 
front  or  in  order  to  properly  adjust  the  drill  before  throwing 
on  the  power  feed  it  may  be  slowly  and  carefully  traversed  by 
the  small  hand  wheel  at  the  end  of  the  carriage.  The  feed 
arrangement  is  such  as  to  provide  a  wide  range  and  to  afford 
a  fine  adjustment. 

After  the  drills  are  ground  the  drill  carriage  is  moved  back 
a  short  distance  and  the  small  emery  wheel  shown  just  back 
of  the  drill  is  swung  around  90  degs.  and  the  drill  is  pointed 
Both  of  the  grinding  wheels  are  driven  from  the  countershaft 
by  separate  belts.  The  pump,  which  circulates  the  water  or 
lubricant  contained  in  the  two  large  pans  either  side  of  the 
grinder  head  is  driven  from  the  driving  shaft  as  shown.  The 
machine  weighs  about  1,900  lbs. 


DAHL  AUTOMATIC  DRILL  GRINDER. 


The  Dahl  automatic  drill  grinder,  illustrated  herewith,  was 
developed  in  Europe  and  is  being  introduced  and  manufactured 
in  this  country  by  Manning,  Maxwell  &  Moore.  It  works  auto- 
matically, may  be  operated  by  unskilled  labor  and  will  grind 
accurately  drills  from  ^/^  to  Z%  ins.  in  diameter. 

The  drill  while  being  ground  is  fed  toward  the  grinding 
wheel  and  revolves  slowly.  The  carriage  or  head  upon  which 
the  grinding  wheel  is  mounted  has  a  peculiar  motion  imparted 
to  it  by  the  large  cam  on  the  main  shaft,  to  the  left  of  the 
driving  pulley.    This  motion  is  carefully  designed  to  accurately 
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grind  the  proper  clearance.  With  such  an  arrangement  it  is,  of 
course,  necessary  to  have  both  the  drill  and  the  grinding  wheel 
carriage  operated  positively  from  the  same  driving  shaft  and 
also  to  have  the  drill  set  accurately.  The  latter  is  accomplished 
by  means  of  the  pointer  or  gauge  shown  in  front  of  the  drill 
to  the  left  of  its  cutting  end.  The  grinding  wheel  head  or 
carriage  also  feeds  slowly  back  and  forth  so  that  the  wear  on 
the  face  of  the  wheel  is  uniform.  Gauges  are  placed  upon  this 
head  for  adjusting  the  wheel  for  various  diameters  and  there 
is  also  a  micrometer  adjustment  for  adjusting  the  wheel  as  it 
wears. 

The  drill  chuck  is  operated  by  a  lever  and  securely  grips 
tlie  drill,  holding  it  true.  Motion  is  transmitted  to  the  drill 
spindle  by  a  small  gear  on  the  driving  shaft  which  meshes  with 


L.\noB  Conditions  dx  the  Pan.\m.\  Canal. — The  kind  an< 
(piality  of  mechanics  it  was  necessary  to  depend  upon  for  the 
first  fifteen  months  were  exceedingly  annoying,  as  the  men 
had  been  gathered  up  from  what  had  been  left  by  the  French, 
and  also  from  South  and  Central  America,  speaking  various 
languages.  Within  the  past  year,  however,  a  very  good  grade, 
on  the  average,  of  American  mechanics  has  been  employed. 
As  the  mechanics  In  the  United  States  are  finding  out  that  the 
sanitary  conditions  on  the  Isthmus  are  nothing  like  as  repre- 
sented by  the  majority  of  the  current  publications,  and,  fur- 
ther, that  such  conditions  are  no  worse,  and  in  many  instances 
better,  than  are  found  in  our  own  South  below  the  city  of 
Memphis,  Tenn.,  a  very  satisfactory  class  of  these  men  have 
taken  up  their  homes  on  the  Isthmus. 

The  rates  of  j)ay  of  the  various  employes  are  as  follows: 
Pteam  shovel  engineers,  $210  per  month;  steam  shovel  cranes- 
man,  $180;  locomotive  engineers  (construc- 
tion work),  $125;  drill  runners,  $180;  train- 
men, $100;  conductors,  $150;  foremen  of 
dumps.  $125;  powdermen,  $100;  shop  fore- 
men. $150  to  $175;  general  foremen,  $200 
to  $225.  All  monthly  employes  are  trans- 
ported from  New  York  to  Colon  free  of 
char.t?e.  and  their  pay  commences  at  the 
hour  when  the  vessel  leaves  the  pier  at 
New  York.  In  addition,  all  monthly  em- 
ployes are  entitled  to  six  weeks'  leave  of 
absence  each  year  with  pay,  together  with 
the  $20  rate  to  New  York,  going  and  com- 
ing. They  are  also  still  further  entitled  to 
.'{0-day  sick  leave,  with  pay  in  addition 
when  actually  sick. 

Skilled  labor,  paid  by  the  hour,  is  rated 
as  follows:    All  classes  of  machinists,  boil- 
ermakers,   blacksmiths   and   mculders   re- 
ceive  G5   cents    per    hour;     plumbers,   75 
cents;    carpenters,    planing   mill    machine 
hands,  coach    cabinet    makers,    56   cents; 
blacksmith  helpers  and  car  Inspectors  and 
repairers,   44  cents.     At  the   present  time 
the  working  hours  are  eight  per  day.    Men 
employed  by  the  hour  are  given  free  trans- 
portation from  New  York,  their  time  of  em- 
ployment commencing   when   vessel   leaves.     These   are   not, 
however,  entitled  to  any  special  privileges,  such  as  leave  of 
absence  with  pay. 

Living  quarters  are  furnished  to  all  men  arriving  on  the 
Isthmus,  consisting  of  a  room,  with  bed,  mattress  and  pillow, 
but  the  employes  are  expected  to  furnish  all  linen,  blankets 
and  mosquito  bar.  Excellent  board  Is  furnished  at  the  hotels 
of  the  Commission  at  30  cents  per  meal,  making  boarding 
expenses  total  about  $27  per  month. 

All  hotels  and  quarters  furnished  for  men  are  either  new,  or 
old  French  quarters  thoroughly  and  generally  overhauled. 

Desirable  and  competent  men,  who  are  making  up  their 
minds  to  stay,  are  encouraged  to  bring  their  families  down. 
Comfortable   quarters   are   furnished    to   each   family.     New 
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quaileis  are  being  furnished  as  rapidly  as  the  buildings  can 
be  ertMted.  At  the  present  time,  all  points  where  American 
skilled  labor  is  located  are  being  furnished  with  a  s^nn]  and 
ii'li:ib]»;  water  supply  and  a  convenient  conimissary  run  by  the 
government.  A  full  variety  of  provisions  at  a  trilling  advance 
t»ver  the  cost  of  su<  h  provisions  in  tlie  States  tan  be  obtained. 
The  slight  extra  cost  is  simply  to  make  the  commissary  self- 

sni>porting. 

As  regards  a  man's  physical  condition,  there  is  no  reason 
wliy  one  who  is  free  from  any  kidney  or  liver  troubles  would 
not  be  as  safe  in  working  on  the  Isthmus  as  almost  anywhere 
in  our  own  Southern  States.  An  age  limit  for  skilled  mechanics 
has  been  established  at  from  21  to  45  years. 

The  climatic  conditions,  while  annoying  during  five  or  six 
months  of  the  year,  owing  to  the  heavy  rains,  are  troublesome 
only  as  regards  the  work,  by  catising  slides  and  bad  track. 
While  the  atmosphere  during  the  rainy  reason  is  very  humid, 
this  condition  is  due  to  moisture  from  the  two  oceans  and  is 
decidedly  different  from  the  humidity  in  our  interior  States. 
Temperature  conditions  vary  in  the  shade  from  80°  to  87"  Fahr. 
Under  cover  a  breeze  can  always  be  felt,  and  the  use  of  a 
blanket  after  one  or  two  o'clock  every  night  in  the  year  is 
decidedly  necessary.  It  can  thus  readily  be  seen  that  the 
iiverage  conditions  on  the  Isthmus  are  such  as  would  favorably 
i'lipeal  to  even  the  most  skeptical  of  American  workmen. — 
(•lull  Irs  W.  liurhe,  ill  the  EmjinecrinQ  Revord. 


i 


'  rk  ^•v(.-:i   Stkki.  Flat  CAufoiV  carrying  boilers,  large  cast- 
ings; etP„/ lias  recently  l^een  built  for  the  Cheshire  Lines,  of 
England,   and   is   peculiar  in   that    (like  some   other   English 
fills  for  the  same  i)Ui|)cse»   the  floor  is  dropjied  between  the 
trucks.     There  aie  fear  9-in.   I-beam   sills,  reinforced   by   top 
;.nd   hottcni  < ever  plates,  and   having  a  total  length  of  4G  ft. 
'.I  ins.     The  two  sills  on  each  side  are  connected  at  each  end 
by   a  cros;  ctiaiieclioii,  the   middle  of  which   is   carried  in  a 
link  or  h:ni:4?r  sup;)cite:l  from  bearings  on  the  truck   frame. 
Cross  |:iecp.H  are  riveted   between  the  sills  at  intervals,  and 
the    outer    sills    have    a    number    of    rings    for    securing    the 
chains  or   lashings.     The   height  from   the   rail    to  the   floor 
i^   (;:iy   :iow,   ins.     The   trucks  have   four   wheels   4   ft.    G   ins. 
diameter,   on    a    wheel-base   of   C    ft.    'i    ins.,   and    have    semi- 
<  liiptic    si)rings    over    the    boxes,    but    the    springs    are    not 
e(|iialize;l.        Transverse    frames    or    bulkheads    prevent    the 
huul   from   fouliiiii  the  trucks.       With  a   total   capacity  of  40 
tons,  the  car  will  carry  25  tons  on  a  length  of  12  ft.  at  the 
middle.     The  (ar  is  59  ft.  long  over  the  buffers,  with  trucks 
N  ft.  9  ins.  c.  to  c,  and  32  ft.  clear  length  of  floor.     The  jour- 
nal.-; are  5V.  x  S  ins.     The  (ar  is  equipped  only  with  a  hand 
brake,    and    that    operates    br^keshoes    on    only    one    pair    of 
wheels.  •  ■-:■  :■''■■::■■  ^■'-' 


Fr.ucTUATi.NG  Force  Usecx)xomical. — The  industrial  world 
has  found  that  machinery  is  most  economical  when  continu- 
ously opoialed.  The  human  portion  must  be  considered  as  one 
machine  in  the  aggregate.  The  more  uniform  it  is  main- 
tained the  greater  its  efl!iclency.  In  a  fluctuating  force  poor 
men  come  and  good  men  go.  A  smaller  number  of  men  kept 
continuously  at  work  under  a  definite  appropriation,  which 
takes  ftill  advantage  of  the  long  summer  days  to  get  equip- 
ment in  shape  for  the  winter,  will  show  a  better  annual  bal- 
ance sheet.  The  reason  that  exjienses  go  up  when  the  gross 
receipts  do  is  that  they  were  previously  forced  down  with  the 
gro.ss  receipts.— Pom?  /,•.  Brooks,  before  the  Xeio  York  Railroad 
riuh. 


One  B«»ii.eb.makebs  Associatio.n.— The  International  Railway 
Master  Steam  lioilermakers  Associatien  and  the  Master  Steam 
Hoileiniakers  Association  will  meet  in  joint  convention  at 
Cleveland,  Ohio.  .May  21,  22  and  2P,,  1907,  to  organize  into  a 
single  large  association  of  foreman  boilermakers.  It  is  ex- 
pected that  the  new  association  will  be  very  much  more  ef- 
fective  than   the  separate   organizations. 


OPEN  SIDE  SHAPER  OR  PLANER. 


The  Cincinnati  Shaper  Company  has  recently  brought  out 
a  line  of  open  side  planers,  the  smallest  of  which  is  shown 
in  the  accompanying  illustration,  and  planes  10  ius.  wide 
and  30  ius.  long.  It  is  of  an  improved  Richards  type,  ami 
for  certain  classes  of  woiU  may  Ite  used  to  better  advantage 
than  either  a  pillar  shaper,  a  traverse  shaper  or  a  planer. 
The  leading  dimensions  of  the  machine  illustrated  are^^as 
follows:  ■   .?-V^    ■  *« 


length   of   stroke    .* .........  •'. 

Width  planed  .... .'.  .i  .".  '••.  • .  •  •  • 
Maximum  distance  Ji"ad  to  table 
Minimum  di.stance  head  to  table 
Vertical   adjustment  of  table    . .  , 

Length  of  table  and  e.xtension    .;» .\.>_.i>..._-fc,v. .:.iWi: .li-i-^ :•"••;• 

Width  of  table    ..*... .  .*rivi;.yw. 'jV./-*^. '•»•*.»;•■•.•. •■•^Vk* 

Depth   of  table •..;;..>  »;/,...■>»].>..<,.'!.>•.•;•»  •■^•••> 

Down   movement  of  toot  Slide    ■.;,.*.»,;>..  y. *».,', >>..'»»»• 

Katio  of  cut  to   return    i.'««iV"=».r-'y '»••••■• 

Wfisht   of    machine   and    countershaft,    net. 


.  SO  In. 
.  15  in. 
.ISi-a  in. 
.  41..  in. 
.  11  in. 
.  30  in. 
.  18  in. 
.  12  In. 
.  6Vi  in. 
.  1  to  2 
3.450  lbs. 


The  machine  is  driven  by  a  single  screw  and  bronze  nut,  and 
without  the  intervention  of  gears.  The  screw  is  2%  ins.  in 
diameter  and  is  made  of  .50  carbon  steel.  The  saddle  has  a 
long   and    wide   bearing   on    the  column,    with    a   narrow   and 
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deep  guiding  surface  to  prevent  binding,  especially   when  the 
tool  is  at  the  outer  end  of  the  rail.     It  is  provided   with  a 
taper  gib  lengthwise,  adjustable  by  screws  at  each  end,  afford- 
ing uniform  contact  on  both  sides  of  the  gib. 

The  cross  feed  by  power  or  by  hand,  is  positive  and 
adjustable.  The  down  feed  is  by  hand.  The  reversing 
mechanism  is  new  and  a  decided  improvement  over  existing 
methods.  It  depends  on  the  turning  of  the  shifting  rod  both 
for  reversing  the  motion  of  the  saddle  and  for  the  automatic 
cross  feed  to  the  head,  the  rod  being  automatically  turned  by 
cams  on  the  saddle  coming  in  contact  with  dogs  adjustable  on 
the  rod,  or  by  hand  from  the  saddle,  if  desired. 

There  are  ball  bearings  for  the  shifting  rod,  as  well  as 
under  the  table  elevating  screw.  There  are  taper  gibs  to  the 
cross  rail  and  to  the  head.  The  head  has  a  down  feed  of  C'j 
ins.,  swivels,  is  graduated,  and  has  a  micrometer  collar  read- 
ing to  .001  ins.  The  table  raises  and  lowers  by  means  of  a 
crank  handle,  not  shown.  The  supplementary  table  may  be 
removed,  to  bolt  pieces  against  the  side  of  the  table  proper, 
or  the  table  itself  removed  and  pieces  bolted  directly  to  tho 
column.  Keyseating  of  shafting  of  any  diameter  may  be  done 
in  the  machine.  .\11  flat  bearings  are  hand  scraped  to  surface 
plates,  and  all  tee  slots  cut   from  the  solid. 


TuBBixE  Steamship.— A  twin  turbine  steamer  named  the 
"Creole"  is  being  built  for  the  Southern  Pacific  Company,  and 
will  run  between  New  York  and  New  Orleans,  This  is  the 
first  ship  of  this  type  to  be  launched  in  this  countrj'. 
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DETAILS  OK   LITTLK  r.IANT  CORNER  DRILL. 


LITTLE  GIANT  CORNER  DRILL. 


THE  LINCOLN  VARIABLE  SPEED  MOTOR. 


The  Chicago  Pneumatic  Tool  Company  is  about  to  place  on 
the  market  a  "Little  Giant"  diill  designed  for  drilling  in 
close  quarters  and  especially  in  corners.  It  weighs  only  ^5 
pounds,  and  has  a  capacity  for  1 V^  in.  drills,  although  in  an 
emergency  it  will  drive  a  2  in.  twist  drill  with  satisfactory 
results.  The  spindle  speed  when  running  light  is  150  r.p.m.; 
under  a  load  and  with  80  lbs.  aJr  pressure  it  operates  at  100 


r.p.m.  The  distance  from  the  end  of  the  socket  to  the  end 
of  the  screw,  when  screwed  down,  is  5%  ins.;  length  of  feed 
2  ins.;  distance  from  the  centre  of  the  spindle  to  the  outside 
of  the  housing,  1  5-16  ins. 

The  accompanying  illustrations  clearly  show  the  construc- 
tion of  the  drill.  A  steady  and  uniform  spindle  movement 
is  insured,  due  to  the  use  of  gears.  The  various  parts  of 
the  drill  are  interchangeable  with  those  of  the  No.  4  Little 
Giant  drill. 


The  Average  Wages  per  hour  paid  in  1905  in  349  occupa- 
tions in  4,121  establishments  were  18.9  per  cent  higher  than 
those  paid  in  1890-99,  inclusive,  and  the  average  hours  of 
labor  per  week  were  4.1  per  cent,  lower.  The  average  wages 
per  week  in  1905  were  14  per  cent,  higher  than  in  the  same 
ten-year  period,  and  the  total  payroll  was  52.3  per  cent, 
higher.  These  figures  were  recently  made  public  by  the  U.  S 
Bureau  of  Labor,  which  also  states  that  the  retail  price  of 
the  principal  articles  of  food,  weighted  according  to  their 
consumption  in  the  family,  was  12.4  per  cent,  higher  in  1905 
than  in  1890-99.  Therefore  the  purchasing  power  on  an  hour's 
wages  in  1905  was  5.8  per  cent  greater  than  in  1890-99.  and 
of  a  week's  wages  1.4  per  cent,  greater,  the  difference  between 
the  weekly  and  hourly  figures  being  due  to  the  reduction  of 
the  hours  of  labor  that  has  taken  place  \vite\y.— Engineering 
Record. 


Higher  Salaries  in  Commercial  Lines. — Business  firms  find 
It  necessary  to  pay  more  than  the  railroads  customary  $2,500 
per  year  for  the  man  to  properly  administer  a  payroll  and 
materials  expenditure  of  |50.000  to  $100,000  per  month.— Pau? 
/?.  Brooks,  before  the  New  York  Railroad  Club. 


In  our  .luly,  190G,  issue,  page  27(J,  we  presented  a  descrip- 
tion of  the  Lincoln  variable  speed  motor.  We  have  just 
reteived  an  efficiency  test  of  one  of  these  10  h.p.,  6  to  1 
motors,   which   is  reprotluced   herewith. 

The  photograph  shows  an  interesting  application  of  one  of 
these  motors  to  a  22  in.  lathe  at  the  American  Steel  &  Wire 
Company's  works,  Cleveland,  Ohio.  The  motor  is  a  3%  liP-» 
with  a  speed  range  of  C  to  1  or  1,800  to  300  r.p.m.  It  weighs  350 
Ihs.  With  the  back  gears  out  the  lathe  has  a  spindle  speed  of 
fiom  50  to  340  r.p.m.,  and  with  the  back  gears  in  9  to  54 
r.p.m.  The  application  is  neat  and  compact  and  the  hand 
wheel,  which  controls  the  armature  position,  thus  changing 
the  speed,  is  placed  conveniently  for  the  operator. 
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test    Ot     10-H.i'      LINCOLN    VARIABLE     SPEED     MOTOR. 

The  following  claims  are  made  for  the  motor:  Any  speed 
lange  within  reasonable  limits  may  be  furnished,  thus  mak- 
ing it  possible  to  eliminate  trains  of  gearing  and  mechanical 
.'speed  changing  devices.  No  controller  or  resistance  is  used,  thus 
eliminating  a  source  of  trouble.  The  horse-power  is  constant  at 
all  speeds.  Any  si)eed  between  maximum  and  minimum  may  be 
obtained  at  will.  Only  two  direct  current  wires  used — the 
installation   being  the  same  as  any  ordinary  constant  speed 
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motor.  For  a  given  horse-power  and  speed  range,  the  motor  is 
very  light  in  weight  and  compatt  in  size.  It  maintains  a  very 
steady  speed  under  varying  loads.  It  will  stand  50%  over- 
load   throughout   the   range  without  sparking.      It  will   carry 


FASTEST  LONG  DISTANCE  RUN. 


APPLICATION    OF   LTXOOT.X    MOTOR. 

56%  overload  for  one  hour  without  heating  above  safe 
limits.  It  runs  equally  well  in  either  direction.  With  it  a 
machine  tool  can  be  driven  continuously  at  the  highest  speed 
that  the  tool  or  work  will  stand.  Its  efficiency  is  high,  as 
shown  by  accompanying  diagram. 


IlKsiSTAACE  OF  Woou  TO  Shock. — Little  study  has  been  given 
to  the  resistance  of  wood  to  the  action  of  impact  loads,  such 
us  result  when  a  locomotive  passes  over  a  wooden  trestle. 
The  Forest  Service  has  been  studying  the  subject  at  the  tim- 
l)er-testing  station  at  Purdue  University,  Lafayette,  Ind.,  and 
finds  that  wood  is  more  elastic  under  impact  than  under  grad- 
ually applied  loads.  This  would  go  to  show  the  wisdom  of 
locomotive  engineers  in  taking  a  weakened  trestle  at  high 
speed.  Air-dried  loblolly  pine  specimens,  both  of  natural  and 
steamed  wood,  2  by  2  ins.  in  cross  section,  were  tested  in 
bending  on  a  34-in.  span  under  both  impact  and  static  loadings. 
The  moisture  content  was  approximately  13  per  cent,  of  the 
dry  weight,  or  about  the  moisture  condition  of  air-dry  wood. 
The  maximum  deflection  under  a  gradually  applied  load  was 
1.2  ins.,  and  the  deflection  just  preceding  failure  under  impact 
was  1.1  ins.  There  is,  thus,  little  difference  between  the  ulti- 
mate deflection  of  wood  under  the  two  kinds  of  loading.  But 
at  the  elastic  limit  the  average  deflection  under  gradual  load- 
ing was  0.33  in.,  while  the  average  deflection  under  impact 
loading  was  0.C6  in.  Thus  this  wood  possesses  twice  the  elas- 
tic strength  under  impact  that  it  does  under  static  load. — 
From  Trade  Bulletin  11  of  the  United  States  Department  of 
Agriculture,  Forest  Service. 


Know  the  Reason  Why.— There  Is  another  phase  of  this 
case  which  is  perhaps  worthy  of  a  moment's  notice.  Given 
two  young  men  of  equal  ability,  and  let  both  of  them  go 
through  good  technical  schools,  both  graduating  as  chemists, 
or  as  mining,  mechanical,  civil  or  electrical  engineers.  The 
one  during  his  course  of  study  has  covered  much  ground,  has 
stored  his  mind  with  fact?,  has  learned  carefully  and  well 
the  methods  and  manipulation  required  in  the  branch  chosen. 
The  other  has  not  covered  so  miich  ground,  but  every  bit  of 
information  that  he  has  he  thoroughly  understands;  he  has 
acquired  principles  rather  than  a  large  array  of  facts,  and 
he  knows  the  reason  why.  Let  now  these  two  begin  work 
after  graduation  in  the  same  place,  and  we  are  ready  to  con- 
fess that  the  former  will  make  the  best  showing,  and  progress 
the  more  rapidly  for  the  first  year  or  two,  but  if  our  observa- 
tion is  worth  anything,  the  latter  will  distance  his  competitor 
at  the  end  of  ten  years. — Dr.  Chas.  B.  Dudley. 


In  a  letter  to  the  Railivay  Aye,  Mr.  D.  C.  Moon,  asslstan. 
general  manager  of  the  Lake  Shore  &  Michigan  Suutherb 
Railway,  gives  the  tiist  authorized  account  of  a  very  high 
speed  ruu  made  on  the  Lake  Shore  &  Michigan  Soutliern  Rail- 
way on  June  l\i,  1905,  between  LaSalle  Street  Station,  Chicago 
and  Exchange  Street  Depot,  Uuffalo.  The  distance  is  yUu  miles 
and  the  train,  which  consisted  of  a  coach  and  two  private 
cars,  made  it  in  7  hours  and  o'i  minutes,  or  453  minutes  total 
elapsed  time.  Outside  of  slow  running  through  yards  and  two 
grade  crossing  stops  there  was  a  total  of  y  minutes  lost  in 
changing  engines  at  lour  different  points.  This  time  was  the 
actual  time  that  the  train  was  standing  still  and  does  not 
include  any  correction  lor  the  time  lost  in  slowing  down  and 
starting  again,  hence  the  total  time  in  which  the  train  was 
iiioviug,  including  also  the  two  grade  crossing  stops,  was  444 
minutes  tor  the  525  miles,  or  an  average  rate  of  speed  of 
7U.94  miles  per  hour.  The  speed  including  the  time  for  stops 
was  an  average  of  C9.53  miles  per  hour. 

No  special  arrangements  were  made  in  advance  for  this 
inn  except  to  provide  for  the  dispatchers  to  see  that  the  way 
was  ctear.  The  speed  was  noted  by  a  stop  watch  for  many 
individual  miles  during  the  run  and  it  was  found  that  many 
of  them  varied  from  41  to  45  seconds  per  mile  and  the  fastest 
mile  noted  was  40  seconds  or  at  the  rate  of  *JU  miles  per  hour. 
Aboard  the  train  at  the  time,  in  addition  to  others,  were  Mr 
W.  H.  Marshall,  then  general  manager  of  the  railroad,  Mr. 
E.  A.  Handy,  then  assistant  general  manager,  and  Mr.  D.  C. 
Moon,  then  assistant  general  superintendent.  This  undoubt- 
edly is  the  record  for  si>eed  of  railway  trains  for  this  distance 
and  itsi  accuracy  is  without  question. 


Steam  Alto-Cabs  In  England. — The  North-Eastern  Rail- 
way Company  has  greatly  extended  the  employment  of  steam 
I'ailway  auto-cars,  which  give  a  speedier  and  more  economical 
service  than  is  possible  with  the  ordinary  steam  driven  trains. 
The  auto-ears  consist  of  a  light  tank  passenger  engine  coupled 
to  a  bogie  carriage  of  the  company's  standard  pattern,  so 
altered  as  to  accommodate  50  third-class  and  eight  first-class 
passengers,  with  a  luggage  compartment  and  drivers  compart 
ment.  These  cars  may  be  operated  either  from  the  locomotive 
or  from  the  driver's  compartment  at  the  end  of  the  car  by 
means  of  suitable  gearing  and  levers,  enabling  it  to  be  con- 
trolled in  either  direction  without  turning.  The  engine 
cylinders  have  been  reduced  so  that  the  lighter  load  taken 
may  be  worked  correspondingly  cheaper,  this  alteration  hav- 
ing been  carried  out  at  the  Darlington  works.  Nineteen  of 
these  coaches  aie  now^  in  actual  service,  but  the  total  sto<k 
will  be  2y  engines  and  2s  carSl  The  auto-cars  are  in  service 
over  practically  ievery  branch  line  between  the  Hunil)er  an<l 
the  Tweed.  -    •:--■ 


High  Speed  Steel  axd  Fixishi*;g  Cuts.— Doubts  have  arisen 
at  times  as  to  whether  high-speed  steel  would  take  finishing 
cuts.  In  the  early  stages  of  its  manufacture,  such  contenti(ms 
were  somewhat  justifiable,  but  with  the  knowledge  gained  from 
its  use,  together  with  greater  experience  and  knowledge  of  its 
manufacture,  the  early  difficulties  have  been  largely  over- 
come. The  writer  wishes  it  to  be  understood  that  he  does 
not  state  that  rapid  cutting  steel  will  produce  a  high  finish 
under  all  conditions,  for  with  certain  metals  a  special  carbon 
alloy  steel— suitable  for  hardening  in  water,  will  give  greater 
satisfaction,  but  on  the  other  hand,  there  are  very  many 
operations  where  high-speed  steel  will  produce  the  desired 
finish,  and  by  reason  of  greater  endurance,  continue  to  work 
for  very  much  longer  periods  than  water  hardening  steels, 
and  in  such  cases  there  can  be  no  doubt  of  its  advantage 
for  this  work.  In  fact,  many  instances  could  be  quoted  where 
ordinary  steel  has  failed  and  been  successfully  replaced  witTi 
high-speed  steel. — J.  M.  Gledhill. 
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LITTLt  GIANT  CORNER  DRILL. 

Tin  Chicago  J^iu'uiuat if  Tuol  ('(uiipaiiv  is  mIkiui  tn  piatt'  uii 
r!tile,:i«arivet  a  "Litlfif  Giatii"  .iiill  (l^•si^;nl•^l  tor  ilriliiiii;  In 
»l«»s«'  «|ii!iiHMS  and  rsp^-tially  in  i<MiU'i>.  Ii  \Mi:;lis  ()m1\  ou- 
l»4Miiiils.  anil  Fias  it  capariiy  lor  M^.  in.  diills.  altlnninh  in  an-" 
f^nu-im-my  it  will  <lrive  a  -  in.  iwisi  drill  with  satisfatinry 
rt'siitis.  TIh'  spindl«isj)t*«*d  w  Ihmi  niiitiiim  linlit  is  150  r.|>  ni  : 
iind«r  a   loati  and  wiiji   sn  ihs.  air  pr»'ssiiri>  ii   upcrab's  at  lOU 


THE  LINCOLN  VARIABLE  SPEED  MOTOR. 


r.p.m.  '\'\u'  dislauce  from  \hv  t-lid  ut'  llit-  six  Ut  I  u.  \]\v  , n  i 
of  tl)«'  s<Tew,  when  screwed  down,  is  oSC;  ius.;  leni?fh  oi  U-i<l 
L'  in«.;  distance  iroui  tiie  itiiirc  of  the  spindle  to  tbu  oulsi4e. 
i.f  ilie  honsin.:;,  1  ^>-\*'>  ins.  ,      .    .:;'.;  . 

'i'lie  a<-coin|ianyinj;  iiluslrauons  clearly  show  t1»e"  constrn<r'- 
linn   III"  tlie   ilrill.      A   steady   and    unit'nrni    sjdndle   niovcnieni 
i^    insnrMJ.  due   to   tlio  iis^   t>t  f«ear>       The    various    parts   Of 
the  Hrill   are   interchani;<'al»li'   witli    llu)se   of   tlic   No.   4    l.ittli 
<;ian»    drill. 

TiiK   AviKAi.K  W\<;t:s  ppi"  liovir  i»a!d  in  196^5  in  349  ixrni.a 
lions  in    J.llil  estahlishinents  were  IS. 9  per  cent.  hijAlier  than 
I  hose   paiil    in  1890 IW,  inclusive,  and   the   average   liours   oi 
lyhor  i»ef  weeK  were  4.1  per  eent.  lower.    The  average  wa.ue- 
pt-r  week   in   llt'i.",  were   14   per  cent,  higher  than  in   the  same; 
u-n  year    [teriod,    and    the    total    payroll    was    r>2.3    per    cent- 
lii.i;lier.     These  figures  were  reifntly  made  p\ibUc  hy  the  U.  S.- 
Bureau  of   Laboir,   which  also  states  that   the  retail   pric©  of; 
the    j»rin<ipal    articles    of    food,    weighted    accordinc    to    tlierr 
coiKsiimpiion  in  the  family,  was  12.4  per  cent,  hinhi  r  in   I'mi.", 
than  in  lM»"»-f»lt,    Therefore  the  purchasinfi  power  on  an  ixmi  - 
wages  in  1905  was  5.8  per  cent  greater  than  in  1890  99,  an4 
of  A  Week '.s  wages  1.4  percent,  .greater,  tlie  ditTerenco  t)et\veen 
t'he  weekly  and  hourly  figures  being  dtie  to  the  reduction  id' 
the   liours   of   labor  that    ha.s  taken   jdace   lately. — Knffineerimj 
Ifeeord. 


tlirriipR  SAt  AiirKs  lN,CoMMKRei.\r.  TtNKs. — Busines.s  firms  find 
II  iie«-.<*85s«ry  to  i>ay  more  than  the  railroads  «ustomary  $L'.r,uo 
[>er  .vear  for  the  man  to  properly  administer  a  payroll  and 
materials  expenditure  of  $.",o.iiOO  lo  $1h0.oOO  per  month, —/'</«/ 
Jf.  Ifrttoks/hefure  tfte  .Veic?  York  Itailrond  Club. 


In  <>in-  .iul>,   l'.«00,  issiif.   piiiic  i.'7<;.   wc  presented  a  desiiip 
titiit  of   the    Lincoln    variable    speed    motor.      We    have    just 
>e!elveid,..au-  «~fti"ieniy    test    of   (Uie   of   these   10   h.p.,   5.  to    1 
•'^Ouifors,    which    is   r«'produced    herewith.  ,:•.'-, 

The  photogrtiph  sli^ws  an  interesting  a|»plication' of  one'M 
these  motors  to  a  -'2  in.  hitlie  at  the  .Xnieiiian  Steel  &  Win- 
r«nif|»an'.v.'»  works,  CfevehiUd,  Ohio.  The  motor  is  a  Ji*^^  .tup*, 
with  a  iipeed  range  of  6  to  1  or  1,SOO  to  30o  r.pji.i!  It  weighs  3'>0 
Ms:"  With  the  back  gears  out  thi"'  lathe  has  a  s(dndle  si)eed  of 
Hum  .".(;  to  :Ho  r.i».m.,  and  with  the  back  gears  in  1«  to  .'.I 
r.p.m.  The  api)lication  is  neat  and  tomiMict  aJid  tlie  hand 
wheel,  which  controls  the  armature  posdtlon.  thus  chaiigin^i 
the  speed,  is  placed  conveniently  for  (he  operator.  .,  , 

Si'i'-l  111  Ufv.i.or  Mill. 
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riif  lollowiiig  claims  are  made  for  the  motor:  Any  speed 
iaiii;e  within  reasonable  limits  may  be  furnislied,  thus  mak 
ing  it  possible  to  eliminate  trains  of  gearing  and  mcchanital 
sjiecd  changing  devltes.  No  controller  or  resistance  is  used,  thus 
eliminating  a  source  of  trouble.  The  horse-power  is  constant  at 
all  speeds.  .Aii.v  Sliced  between  maximum  and  minimum  may  be 
ohtained  at  will.  Only  two  dire<t  current  wires  used — the 
installation    being  the  same  as  any   ordinary   constant  speed 
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motor.  1^01  ii  given  horsepower  and  speeU  rauge,  the  luocoi-  is 
\(r\  feht  in  wci.uhl  aiid  <oni|)a«t  in  size.  It  mainUiiiis  a  veiT 
sK'wily  spe^I  under  vaiyini;  loa»ls.  It  will  stand  GO'cCovei- 
JjKid   throii,nli<"it   tin'   range  without  sj)arlving.     ll  will  eavJiv 


FASTEST  LONG  DISIANCE  RUN. 


-    ■    -^^ 


APl'I.tr.VTlOX   OK   I,IXC«lf..>}    MOTflB. 

.^!»'v  -JuyWi'lioad  foi";  one  iinur  wiilidui  healin.t?  ahove-  SJttV 
l^l^i^(Si' '  It  runs  H|ually  well  in  eiUier  direttion.  With,  it  a 
iiiMeliJne  tool  fan  i>e  driven  eoniinuously  at  il»e  Jiiuliest  speed 
iliiil.  tlie  uxil  or  work  will  stand.  Its  eflifieney  ii^  hiiili.  Us 
slii Avn '.  bjvacconi pany ing  diagram. 


TitKivjsrA.Nt  1;  Ml  \V<M»i>  TO  Sii(M  ic-  Little  stiid\  lias  Ix  tn  jjiVeii 
ut  ihc  ifsisianvn^  ut.  wood  to  the  attion  <»t  inipafi  loads,  siuii 
as  re-siilt  wV'.f't?^.  iv  Jo«'<»nioiive  passes  over  a  woodvi^-ttrestie. 
1;li4y  l^ore.st  'SfH^irt'  A^  l>een  study ing  the  sulijeOt  at  tiie  tin*- 
r.Hr-ivstihg  fcjtation  at  l'urd»j«''  I'nivitM-sity,  I^Vfa.wtie.  1  lid.,  and 
finds  thiit  vvotKl  is  uiort^  elastic  undtr  iinpaei  than  under  grad 
ijaHy  apidied  loads:  This  Vvoul^l  go  to  show  th«  wis<U>iu  Of 
]<i<.oinottve  engineers  In  talving  a  weakened  trestle;  at  hifSli 
speed.  Air-tiiie<l  lol)loUy  pine  speeiniens,  both  of  Hathhil  and 
>'<-:uned  wood,  11  hv  2  ins.  in  eross  section,  were  tested  in 
l'<  iiiiing  on  a  34-in.  s|»an  under  I)oth  impael  ant!  static  loadings. 
Th^Inoi.sture  convent  was  approxiinatPly  L3  i)«i' 't-ent.  :ol  tiie 
dr.\-  weight,  or  ahotjt.  live  moisture  (•onclition  of  ,ait--di\v.  wood: 
'rin'  inaxiiuuni  deth'ciioH  under  a  giadually  applied  load  was 
1.1*  jns.,  and  the  detlection  just  pn»<eding  failure  under  iuii«act 
Was  l.l  ins.  "There  is,  thus,  JIttle  difference  bet w-eeu  the  ulti- 
hiitte  deflectibn  of  woo<l  under  the  two  kinds  of  loading-  Hut- 
riT  tlie  elastit:  liniil  tlie  average  dethntion  under  gradual  load 
iiig  was  0.;;:;  in.,\viiiU'  the  average  deflection  under  in»pafi 
h)a<ling  was  0.G6  in.  Thus  this  wood  i>ossesses  twice  the  ela's- 
lic  strength  under  impact  that  it  does  under  static  load.— r 
FriHii   Trwir  liullrt'ui  H  of  th^  Unilcil  StatCH  pepiartmi;^!^^^^ ^ 


.  K  NOW  tliii  Rs.v>i<)N  W 1 1 V  -  Tliere  is  another  pha-»«!  of  this 
ease  whiil)  Is  p<*rhaps  worthy  of  a  moment's  notice.  Given 
TWO  y<Mnig  men  of  (.(pial  aldlity.  and  let  t)oth of  tlieui  go 
through  good  technical  schools.  Imth  graduating  as  <heniists, 
or  as  inining,  nie«lranical.  civil  or  ele<trical  engineers.  The 
one  dnring  liis  course  of  study  has  covered  much  ground,  has 
stored  his  niind  with  fact-^.  has  lea rited  carefully  and  well 
the  nicUjnds  and  nianipulatiun  recpjirerl  in  the  hranclJ  (-hosun. 

The  other  has  hot  covered  so  inuch  grotind.  but  eVeiY  i)it"t)f 
iufonnation  that  he  has  he  thoronghly  understands;  he' has 
Mcipiiied  piinciides  rather  than  a  large  array  of  facts,  and 
lie  knows  the  reason  why.  Let  now  th<'se  two  heginworl; 
utfjter-  gradiiatibn  in  the  same  plac-e.  and  wip  are  iready  to  con: 
fess  that  the  former  will  make  the  best  sJiowing.  and  r»>"ogJ"*^s 
the  more  raidtlly  for  tho  first  year  or  two;  hut  if  (uir  ol^serva 
ii<in  is  worth  anything,  the  latter  will  distance  hiii  ci>tnj>etjtiD!r 
at  the  end  of  ten  years.— i>r.  C^m*.  Ii.  Duiil€y:''K^^''-^^^ 


In  ti 'teiLtiei;  ib  xh^  t^ailicaif  Aye,'  Sir.  C^  C.  j^^Mti,  a»;^taitv 

.igehtiiai  ntaiiujjei;   Ml    ii»«   Liak<B   Shoi-t!  4c   .\li<lMgai*   ^vitUerii 
Hnilwa.v,   gives   the    llKsi   autllwii^eii    a^cuUui    of   a    vei''>    high 
si»ecd  run  inatie  oil  the  Lakej^ioreAi  .UJciiiguii  .Suuiheru  Kait 
way  Oil  .^iiijerJii/ll*iKV'hi'i\v«e^^  CIwcul, 

antj  hlxcliaiige  hlj  cut  Dcput,  1  '.nil;  llie  Hlistauce  is  .:»-o  uii4*^s 

atid  the  irainv  which  cotisisif'U  ut  a  voiw-ii  iuid  iwt>  private 
<  ars, made  it  in  7  Irours.  and  ^JU  jninutes,.or  45y  mijiuies  unal 
tdaiwed  uHje;  ,  Ouis^ide  of  tlow  ruiniinu  lltrotrgh  vanis  and  two 

^■ade  5iH)ssins.%^^^  Uiinutes  ,  lost   m 

c ividig i  1(4  engi «t>'  a iXaii v  dl i  ;  'uiii ts>..    Xhi*  tinie  >^»  tlu; 

a<-nrai    tinie    thai  \t:lie    iriiili    \\;i,-r    Handing   sliJl  and    does   uol 

.  include  iiny  coj-jy.'«:tiotj  for  tJie/tiiiie  I»eii  ip  sknyiug  dywa  and 
-lartjn.g;  agaSir;  iveiyje'tlie  Ifeiai  iiiot*  in!  vkOiicIi  ik«  ti^iii'-A^a- 
.;u»vUig,  itp.Jndiiig.'^isf^  r^  l;'  iitO^'^^^  !  I  ! 

,  UMiiiiies  for  thV  -  Jw^*  milt'.s",  -  or.  aJt  aviuajii,-.  riHt*  ot  .~iJ<-ed  ol 
To.ict^iijo.s  per  Jiour..lliespet%l  .including  tl^  'iiiii  1<>r  -iii]i- 
\\  as  an-Jtvei-,i|>v  of  .61>;5?.  nj  lies jti«?j;  hour/ 

.iip  :;»|»i^3iaT  ariai»s'eiueiiis.;.\vwrc"  tuaii'  idyauce   for  tljis 

rjiji  ^'Xi  etrt  >«  provi<ie.  f6r'ihe;distta(ch  lu  se<j  that  the  wa> 
was  cU'ar,  Tlie.  K]>eed  waslioitd  by  a  slop  \vai4h  f«ir  niafiy 
individual  niiles  dnri.ig  Hie  ninaud  it  sua .s  I'ouUd  that  iuan.\ 
uf  fiiejn  varied  troHi  iX  ju  0  stj^-on dit  J»er  mile  su«l  tlitr  .last <•- . 
nule  u»He«3  AViM^  4^^^^^  ij^H-on^Ls  loh  atlhe  ;-a«'  Of  »tf  wiie.s  |>er  btnir. 
.Aboard  llie  train  at  the  lime,  iit  addttioh  to  othiMS,  were  I^Ir 
Willv  -\lai shall,  then  general- niauager  of  ihe  railroad,  ilr. 
€J.  Ai  Hajidy;  /then  as:st*it*ta t '  gvueral ,  m^ha  ger,  an4  -M  r.  D.  C . 
iiooh,  1  hen  .^its.sista ht  ;gen<'i'ul'  ':^if»erintei)bde'B.t.  -  .This  iiii^d«u1>i- 
c<il\'  is  Uh\ re<'+H-d/t\»rS|»eed.\»f'railAVa\   ti;aius'fof  tbisi  dlStaAi^ 

'and; i lis.  af^-u racy  jisi:^:Jiihv^ 


Sii.A\i     Al  1.0  i';\U>-,  l.N     lyM.t„v.\i),-    'llw     .\ojlii  iOij-ii'iu     iCali 
wa>",  (lonipany    ha.>^  gr(!r.Ub   exlende<f^^^  of  steam 

i".! i Iwtt^-  :.aiiTiJ*'cars,  wli i^'li  si>e  a  *.pe^;'di*'r  and  rnore ,tH"ononii«;al 
.service  thau.isjposSihh'vvfih  !inar>5'  steanj  driven  traiiis. 

ThtiJ  ante,  cars  consist.  ♦»!.  a  Ilgi.i  uiuIn  jiasst-nger  f-iigiiu*  v*m[tli'>ii 
fo  a  lirtgie  Carriugx^  of  the :  ««HUiKiiiy>-..' siaiHiaid  pail<-'rn,  s<p 
nliere^l  as  i«>  Mcc<yimip>lar««  .Vr  thi''l-«'h  and  cdgiit  ftrst-das- 
rKisisenger?:,  fciiii  »  Wi^^^  att«l  driyecs  <-»n»pai  t 

nieiit .     These .{Ci.  t s  luay  i»e  0|«'rniV'd  ertWf"  trout  the  -U>«:oinotive 
or  fr<iin   the'  rtriverrs  (r<)nit»uj-nhi'iir  at .  the  enJ  M  thx-  car  i>y 
jneans  of  siiiuti-dr'  geaiiug  -and,  JeVer^Jehahlih'g  it  Ui  1»o  fnu-. 
tr«dMl, .  jtt '.e(tlu»r  i^itri-i-^  wirhottfr'  itirnrng.      l'ii<'    ♦MigiUH' 

cyiindei's  ^huye  l>tH«n  j^^^^  tLjiai  the  ligliter  l«ad   tak.  n 

jiKi\'   be  Worla-d.  c.orrespoiullngJy  t^j<'ai«'r.  tins'  altera ti<«n  hav 
ing'  beeii   (arried   out  at  the   Uarlington   work-       \iii<N-..n    of 
these  y•oacl1t^sja^v-^io\v  in  aDctual   SiTviei^  bn;  >.  k 

will  he  ^i^'eiri?incv<;a  .->  .c.i'  -  'Ihe-aiito-^-ai^arf'  irt  servij-e 
uv*M'  piwiicniily  evety  hru^^  atHJ 


H It'll  Sw}t;»  5^o Ft;  Arsi w  l^.vrsiM \«.  CH T,s.-^pQjiiM s  fcav*?  iuisi  1 1 
at  times  as  ko  whefher  hig!i-s^>eed  sie</l  jyouijl  take  finishing 
cuts,  in  the  earl.v  stage;,  of  its  m  an  a  fact  u  re,  swb  eontentious 
were  somewliai  justifiable. "hut  with  the  Kn-vw  ledg^- gained  from 
itff  use,  tog<^li>ir  with  g«srt<^r  esfperiWi  l<m>w ledge  of  it<5 

tuanufa«iureV;thb   ttarly    ilifficulti^  iH'en    largely    over 

come.  The  Avriler  wishes  it  to  l)<;undersn>nl  that  iie  does 
not  state  thaV  I aidd/ cuttings  steel  will  produce  a  high  finish 
ntider  all  conditions.  T<»r  wjiiir  certain  meltils  a  sim»«  ial  caibon 
altpy  iiteei--f suitable  f<i^^l-  liaj^enln^^^^^^  wilt  .give  greaJter 

satisfaction, ,  ^ut  on  the  ot|ier  hahdi  there,  -are  T6ry  many 
i*j)erations  whei-p  Itigh-specd:  st<*oI  wMir  pr<>ditr*'  ilie  desired 
tjni.sh,  aiid  by  reason  <ifgre;iterejuluran<-e.  continue  to  work 
■fti^^yery  BHici,    loii^  haidrning  steej.«. 

vand:  in  f^icb'i^iises  there  cam  dou6t  of-  its  advantage* 

for  this  wdrkv  Lw  fact,  niariy  IhstaAiies  «  oiild  1ie  quut*.!  wherp 
ordinary  steel  has  failed  and  luetisiwi'lissfully  replaced  wliji 
high  yiewl  steoi.-rt?.  i/y  OVe*^?;/!?/. 
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RUNNING  BOARD  IRACKET  AND  AIR  RESERVOIR 

SUPPORT. 


A  new  (Ipsign  of  cast  steel  riiutiing-hniud  l)racket  and  air 
reservoir  supiiort  is  being  applied  liy  tiie  Aiiieiiiau  Ivocuiuotive 
Cuiiipaiiy  to  some  of  the  recent  locomotivts  built  by  them. 
The  illustration  shows  the  design  as  api)lied  to  the  Mogul  loco- 
motives for  the  Vandalia  Line,  which  are  illustrated  elsewhere 
in  this  issue. 

As  can  be  seen  in  the  illustration,  this  consists  of  a  cast 
steel  bracket  fastened  to  the  boiler  by  four  li-in.  studs  and 
forming  a  l)earing  for  the  top  and  inner  s'ide  of  a  20i,^-in.  air 


pumping  outfit  consists  of  two  Worthington  single-stage  tnr- 
liine  pumps,  each  direct  connected  to  a  six-pole,  7'/^  horse- 
power, three-phase,  44U  volt  (leueral  l']|e»lric  Company's  in- 
duction motor.  Two  pumping  sets  are  installed,  so  that  in 
case  one  set  fails,  repairs  can  be  made  without  shutting  down 
the  plant.  Power  for  operating  the  motors  is  taken  from  the 
lines  of  the  St.  Joseph  and  Klkhart  Power  Company. 

In  I'ig.  1  is  shown  a  view  of  the  pumping  house.     This  is  a 


I  K;.    1 — ELKCTBIC    PUMPING    STATION. 


AlB    DBt.M    SUPl"OBT    A.M)    KlNXl.Xti    BOARD    KUACKKT  — AMKKK  AN    !.(»(  (t\:ori  vi:    ( 


reservoir,  which  is  held  in  place  by  %  x  3-in.  straps.  The 
strap  at  each  bracket  is  constructed  with  an  eye  passing  over 
a  %-in.  bolt  at  the  outer  end  of  the  cast  steel  bracket  and 
<'onnecting  to  a  %-in.  U  bolt  at  the  lower  end.  This  I'  bolt  is 
threaded  for  a  sufficient  distance  to  allow  the  strap  to  be  drawn 
up  tightly  and  hold  the  drum  securely  in  place.  Uy  this 
method,  the  top  of  the  running-board  bracket  is  left  entirely 
clear,  and  there  are  no  projections  extending  up  through  the 
running-board,  as  is  usually  the  case  with  air-drum  supports. 
The  illustration  will  make  clear  the  features  of  the  design. 


FIG.     2 i-.TKUKli:     (11       i;i.K(.TUlC     Pf.\lPI.\0     STATIO.N. 


AUTOMATIC   ELECTRIC    MOTOR    DRIVEN 
PUMPING  STATION. 


The  ease  of  adapting  automatic  methods  of  control  to  the 
electric  motor  makes  it  most  convenient  for  driving  pumping 
machinery.  It  is  generally  a  simple  matter  to  arrange  a  float 
operated  switch  to  open  and  close  the  motor  circuit  so  that 
the  expense  of  an  attendant,  necessary  with  a  steam  plant, 
is  eliminated,  and  the  pumping  set  can  be  erected  advantage- 
ously in  an  isolated  position.  This  is  especially  true  along 
railway  lines  where,  if  electric  current  is  available,  an  auto- 
matic electric  pumping  set  may  be  installed  to  fill  the  water 
supply  tanks  for  the  locomotives. 

A  very  successful  induction  motor  driven  pumping  plant  for 
this  purpose  is  in  oi)eration  on  the  lines  of  the  Lake  Shore 
&  Michigan   Southern  Railway  at  South   Bend,  Indiana.     The 


lound  brick  structuie  erected  at  the  top  of  a  concrete  lined 
well.  The  floor  is  of  concrete,  supported  by  I  beams,  and  i« 
ten  feet  below  the  level  of  the  ground.  Upon  this  the  pumps 
are  erected,  the  interior  arrangement  being  shown  in  Fig.  2. 
For  keeping  the  pump  room  dry  four  ventilating  ducts  are 
built  into  the  wall  of  the  pump  house,  the  outlets  appearing 
in  the  pilasters  in  Fig.  1. 

Each  pump  discharges  water  through  a  2ii-inch  pipe  con- 
necting with  a  4-inch  main,  which  leads  to  the  supply  tank. 
This  tank  is  located  at  the  side  of  the  tracks,  about  100  feet 
from  the  pumping  station.  The  controlling  device  is  arranged 
in  the  housing  on  the  roof,  the  motors  being  started  and  stop- 
ped atitomatically  by  a  small  oil-switch  operated  by  a  float, 
which  has  a  vertical  movement  of  about  one  foot.  This  differ- 
ence in  level  in  the  tank  corresponds  to  3,000  gallons  of  water. 
This  is  the  average  amount  taken  by  a  locomotive,  and  is  re- 
plenished by  the  pumping  set  in  about  twenty-five  minutes. 
The  supply  tank  holds  about  50,000  gallons,  and  could  supply 
fifteen  locomotives  within  a  few  minutes  if  necessary.  How- 
over,  such  a  heavy  demand  will  probably  never  be  made,  and 
in  actual  practice  the  pumps  stand  idle  for  the  greater  part  of 
the  time. 
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PNEUMATIC  GRINDING  MACHINE. 


-i 


A  new  portable  pneumatic  grinding  and  ?)iirnishing  machine 
is   being   manufacUired   by   the   Independent   Pneumatic    Tool 


TllOU    r.NEL.MATH      (jKI.MJI-NU     MACHINE. 

Company,  Chicago,  which  ap|)arently  fills  all  the  requirements 
for  a  machine  of  that  nature.  It  has  a  speed  of  3,000  revolu- 
tions per  minute,  weighs  but  20  pounds  and  consumes  but  20 
cubic  feet  of  free  air  per  minute. 

The  motor  is  of  the  reciprocating  piston  type,  having  four 
l)ist.ons,  direct-acting  on  the  crank,  and  is  equipped  with  a 
special  Corliss  type  of  valve  motion,  which  gives  it  a  sur- 


prisingly large  amount  of  power. 

The  grinding  spindle  proper  is  held  in  the  housing  extended 
from  the  end  of  the  motor  in  line  with  the  crank  shaft.  It  is 
not  a  part  of  the  crank  shaft,  however,  but  Is  conne<ied  with 
it.  The  grinding  spindle  itself  runs  on  a  combination  of  ball 
and  plane  bearings.  There  is  a  large  bronze  bearing  at  the 
inner  end,  and  then  a  four-point  ball  bearing,  which  acts  as  a 
thrust  bearing  both  ways,  and  also  as  a  supi)Oit  for  the  .shaft. 
At  the  outer  end  is  a  metallic  packing  that  also  acts  as  a 
bearing,  and  at  the  same  time  prevents  the  lubricating  oil 
from  running  out  of  the  machine.  The  motor  and  shaft  run 
in  a  bath  of  oil.  ;=■    ;•;... 

A  grip  handle  is  placed  in  line  with  tlie  grinding  si)indle, 
and  the  outside  of  the  housing  of  spindle  will  also  serve  as  a 
handle.  Mandrels  of  any  suitable  length  or  shape  may  be 
attached  to  the  grinding  spindle  for  driving  emery  wheels, 
soft  polishing  wheels,  or  discs. 

This  machine  is  designated  as  The  Thor  Pneumatic  Grinder 
No.  7. 


Case  Habdexixc.. — A  new  German  pro<ess  of  case  hardening 
is  claimed  to  give  results  superior  to  any  hitherto  obtained. 
It  is  said  that  a  piece  weighing  400  pounds  can  be  hardened 
0.040  inch  deep,  and  so  hard  that  no  steel  will  cut  it,  though 
it  may  be  welded.  The  work  to  be  hardened  is  heated  in  bone 
dust  powder  to  which  is  added  %  pound  of  yellow  prussiate, 
y2  pound  of  cyanide  of  potasium,  and  one  pound  of  pho.-;- 
phorus.  It  is  heated  to  a  very  high  temperature  in  a  closed 
box. — Machinery.         '-;-' 


f 
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PERSONALS. 


.Mr.  George  M.  Basford  has  been  appointed  assistant  to  the 
)rcsi(lcnt  of  the  American  Locomotive  Company, 


Mr.  J.  H.  Dummer  has  been  appointed  foreman  of  Uie  ma- 
chine shops  of  the  Colorado  Midland  Railway  at  Colorado 
City,  Colo. 


.Mr.  .1.  H.  Green  has  been  appointed  master  mechanic  of  the 
•Norfolk  &  Southern  R.  R.,  with  headquarters  at  New  Bern, 
.\.  C. 


Mr.  D.  Andei-son  has  been  appointed  master  mechanic  of 
the  Chicago  Union  Transfer  Railway,  with  office  at  Clearing, 
111.,  in  place  of  Mr.  E.  Owen,  resigned. 


Mr.  N.  N.  Boyden,  master  mechanic  of  the  Southern  Railway 
at  Selma,  Ala.,  has  been  transferred  to  Birmingham  in  the 
same  capacity. 


Mr.  W.  C.  Whit  taker  has  resigned  as  general  foreman  of 
the  Colorado  City  shops  of  the  Colorado  Midland  Railway, 
and  the  office  has  been  abolished. 


.Mr.  F.  M.  Steele  has  been  appointed  road  foreman  of  en- 
gines cf  the  New  York  Central  &  Hudson  River  R.  R.  at 
Rochester,  N.  Y. 


Mr.  T.  R.  Shanks  hns  been  appointed  master  nie<-lianic  ot 
the  East  Board  Top  Railroad,  with  office  at  Orbisonia,  Pa. 
vice   Mr.   Edgar    Shellabarger,    deceased. 


Mr.  F.  P.  Roesch.  master  mechanic  of  the  Southern  Railway 
at  Birmingham,  Ala.,  has  been  transferred  to  Spencer,  N.  C, 
in  the  same  capacity. 


Mr.  J.  J.  Dewe.v,  master  mechanic  of  the  Cincinnati  divisioi. 
of  the  Erie  Railroad,  has  been  transferred  to  the  New  Yorl' 
division,  w  ith  office  at  .lersey  City,  N.  .1. 


Mr.  .1.  S.  Coniff  has  been  promoted  to  the  position  of  road  ^^^-  ^-  Jam^s-  master  mechanic  of  the  Rochester  division  of 

foreman  of  engines  of  the  east  end  of  the  Cumberland  division      *^^^   ^''^^  Railroad,   has   been  api)cintod   master   mechanic   of 
of  the  Baltimore  &  Ohio  R.  R.  ^^®  ^^^^  division,  with  office  at  Galion,  Ohio. 


Mr.  Herbert  Riddle  has  been  appointed  roundhouse  foreman  ^^^-  ^-  ^^^  ^iP^r,  general  foreman  of  the  Meadville  shops 

of  the  Denver  &  Rio  Grande  R.  R.  at  Salida.  Colo.,  succeeding      °^  ^^^  ^^'^^  Railroad,  has  been  appointed   master  mechanic 
Mr.  W.  C.  Chambers,  resigned.  -;<»^  the  Rochester  division,  with  office  at  Avon,  N.  Y. 


Mr.  A.  L.  Schilling  has  been  appointed  foreman  of  the  boiler  ^*''-  ^-  ^'-  "^'"'iams  has  been  appointed  master  mechanic  of 

shop  of  the  Colorado  Midland  RaUway  at  Colorado  City    vice     ^^^  Oklahoma  division  of  the  Chicago,  Rock  Island  &  Pacific 
Mr.  Charles  Zeitz,  resigned.  '  ^■-  ""^^^  ^^''   '^^"'^^  McDonough.  resigned. 


Mr.   William   Miller  has  been   appointed    acting  sui)orin(en 
dent  of  motive  power  of  the  Denver  &  Rio  Grande  Railroad, 
vice  Mr.  .T.  R.  Groves,  resigned.  :•    ;  ■"  ■ 


Mr.  B.  G.  Miller,  general  car  foreman   of  the  Atchison.  To 
peka  &  Santa  Fe  Railway  at  Cleburne,  Tex.,  has  resigned   to 
become  general  car  foreman  of  the  El  Paso  &  Soiifh western. 


Mr    P.  IT.  Cosgrave  has  hoen  appoiutod   gonrral   foreman  of  Mr.  R.  Griffith   Ims  Ixm  apindnted   niasler  m<'ch;nii<'  (.f  the 

the  car  department  of   the  Colorado  Midland    Railway,   witli      I'olorado  Midland   Railway   Company   at    Colorado  City.  Colo. 
office  at  Colorado  City,  Colo.  .      ^  The  office  of  superintr>ndenl  of  nia«hinerv  h:.s  be.Mi   aluOish-d 


m!ohnT"  ?■  '"l"^""''"""-  r"^"""'"  "^  ''"^''  ^^^  ^'^^"  appointed  Mr.   Q.    A.    Moriarity.    general    foreman    of   the    Port    .lervis 

mechanical  engineer  of  the  Philadelphia  &  Reading  Ry.,  sue      shops  of  the  Erie  Railroad,  hns   been  appointed   master  me- 


ceedlng  F.  F.  Gaines,  resigned. 


chanic  of  Uae  Delaware  division,  with  office  at  Port  .Tervis. 


AMKiacA.N   kkgTni:i:i{  axd   kailkoad  .ioiunal. 


RUNNINCi  BOARD  IRACKEl    AND  AIR  RtSERVOIR         p'lini.iim  uiulii    <  (iiisisth  d    iw..    Woiiliiimioii    siiii;!..  si:is;.-   j.ii 

SUPPORT.  liiiic    itiiiiiiis,    f;i<  li    (liri-<  t    < miitt  <  tc«l '  to  -ji    si\  |ioU>,  •T'/i    hoi-se- 

|u)\\if.    I  Int'c-pli.isf,     I  III    \(»ll    (;«-rici;il    l-Ili  <  1 1  ii     <'iriir|i;iiiv's    in 
A    iMW    (I.Mi'ii   ill    ia.--l.   ,<!<•. 1    niDiiiiiL;  iinanl    Iii;uU.m    aii>i    ail'       (liKlimi    iiKitor.     Twn    |>iiiii|iiii.L;    s.-is    ai'-    iiislall.-.l.    so    that    in 

!•  >»'i  voirsiri t   i-  f)t4ijy  ;>|i.|ili.i|.  I;v  Ilit.-  Aimci.  an  LmuuioUvf       •:'"'    '  =  "••  •^'•'    \ni\-.   I'M-iii'^'  <itli   In-  iiiailf  willnml    sliiitliim  ilowii 

•  if    i-tiu    l-wteiri"  l^Moiiiotivts    l.iiilt    1>J-    tliHtii.        •'"'•   l>l:i'i'        I'nw.r    lui    ..[..Tal  iiii;   tin-   Iholui's   is   lalM'li    riniii    1li<- 


( 't>njj>ai»\    U» 

Tim  iiluMruticrn  iihows.llu-'  •h'slyu-ati  a|>|ili>^d  to  llif  ;Mni;ul  loio 
tiMdJws  for  fli«i  \'av*J:ili:i  f.im;,  which  nve  illustniNM.l  elsewhcic 
Ml  this  issu«'.      - 

As  •«  an  be  s»;«>H  in  H»«' ■illiistraiion.  this  consists  of  a  fast 
-'••i-I  hrarki^t  (a.st»»Hed  to  tftf'  h»>iJi  r  liv  rniir  'C-in.  studs  aiiil 
f'4irniiuir  a   Im  aiiri^' for  ihe/top.iUui   iiiiMi    ~ii|t'  >>{  a   '^()\U-in.  air 


liiiis  (if  lilt-  SI.  .)(is«'|)!i  aiDl   KlUhait  l*()\vri-  ('i.iii|iaiiv . 

In   I'J!^.   I    is  sliiiwii  .1   \i(\v,of  t:hf'  iiiiiiii'inii  iiuusf.     Tliis  is  a 


IK..    1      ii.iiiuif   ri  \riMN(;   station. 


\  lit.  OKI  M    Ki  I'l-'oi:  I      \ 


l!t».VKl»    lUtA"  Ki:i'— A  \fM{l«    '.  N     H'l  <i\:i>tlVi      1 


I  "■KHn'.t>fr^:;'\vUU-Ji    i.s  .iif.I«i!''ln'  jVlii'r*'"' by    ■■.,  .\  ;;  in.   .-iiaiis.      I'ln' 

•  iftp  at  »'arh  l>ViU"k'c*t  i>>    roui)iru<  U'U  with  h»  fy»>  iias^in.n  ovfi- 

in    WoJtai  the.  Outer  eud  .Qltht'  <asL  stev]  briu  Ue(  ami 

.<  «>i4iu!«  tiJig  to  aT.s-in.  l''^    '>«lt  "t  th<'  lovt-r  f\u\.    'I'iiis  )    Ijnlt  is 

Ihi'i'aifV'ti  lur  .'»  siifB<'l«'iit  rtisianto  to  allow,  iht^  strap  to.  he  ilruwn 

«|r  tishi^y  |in<I  iH^d  tht;  diirni  siH-uieiy  in  place.  I'.y  tliis 
ni»-tiip«l,  Jthe  top'  of-  tire  rupiittts-bt»ar»I  hi;uki*t  is  left  enliiel.v 
.«.-h;inv  iiiHliUero-ure  ho  j»r0jec1  ions  extending  u|>  lh^^Hl^ll  tin- 
niuriiti^i-hoaifl,  as  ts  nsiially  tin-  ra-io  witli  airdiuin  supports. 
Tlif  illii;-t  i.'if  ior»  will  niaUc  rloar  tlif  t"4atiii<s  of  Ihe  ihsinn. 


I  li. 


:;:;:tii;  uj-    KJ,Kt*itic   I'l  >iPi:Mi   fst.vTio.x. 


AUTOMATIC    ELECTRIC    MOTOR 
PUMPING  STATION. 


DRIVEN 


Tilt;  -..-..  .,;  a-i.ii.  lii-.  .iilitnuitic  nietliods  uf  tontrol  to  the 
'  It'Ctrit:  motor  jnakoi  it  most  lonvcniont  ft)r  driviii.ii  pum|»inv. 
inuchineryi/"  It  lii  generally  a  s^imple  matter  to  arran.uc  a  tl<;ai 
operated  svi'iUli  to  o])en  and  close  the  motor  circuit  so  fliat 
tiie  cxjM'use  of  an  attendant,  necessary  with  a  steam  plant. 
is  diminatt  (I,  and  the  pumping  set  can  he  erected  advantaiic 
ou.sly  Iji  an  ls*)luietl  iwsltion.  This  I.t;  especiall.v  tnie  alonsj; 
••;n  1  way  lines  where^,. if  ^Tet-tHi'  current  is  availahle.  an  ante 
matic.  electric:  puiiipinsi  set  may  he  insialled  to  till  the  waiet 
'iippiy   tanks  for  tJic  pH-omoiives. 

-V  very  su<;«es.sfiillm!uctionm<.vtor  driven  iHuuidnj;  |»I;iMt  foi- 
this  purpose  4s;  i.h   oi/eration   «tn    tli<-   lines   et'    tiie    Lake   Sin.ri 
&   Mi. hinan    ^^onthern   Railway    at    South    Ihinl.    Indiana.      'PI:. 


ronml  ftrlcli' stnn  i  m  •  .i.ii.ti  ai  iln-  i..p  of  a'concrete  llnecj 
Well.  Tlu!  floor  is  of  eonerete,  supported  hy  1  heanis,  and  is 
leii"  feet' fjelow  tlie  h'Vel  oftlie  ground.  Lpon  this  the  pumps 
are  ere<-ted,  tlic  inli-rior  arrangement  iM-ing  shown  in  Fig.  2. 
I'm-  keeplnir  the  itninji  room  dry  four  ventilating  du<ts  aro 
biiill  into  ilie  wall  ol  iln  jruiup  liou.se,  the  niitieis  appearitii; 
in  the. pilasters  in  Fig.  1.  ■■•".•' 

Kiuh  pump  tii.sch«r,«»s  water  tiimugli  a  3iif-iii<l»  |)it)€  eon- 

n.  «  tliiu:  with  a  f  iinh  main,  which  leads  to  the  supply  tank, 
"i'his  tank  is  Nxated  at  i  ho  side  of  the  traeks.  ahout  100  fee* 
frotn  the  ptimpin^c  station.  The  controlling,'  device  is  arranged 
in  tlie  lioiisiri.u  vn  th"  i(tof,  tlie  motors  Iteins;  started  and  stoj)- 
|)ed  aiHomaf i<ally  hy  a  small  oil-switch  operated  hy  a  float, 
which  has  a  vertical  movement  of  nhoiit  one  foot.  This  differ 
enee  in  level  in  (he  tank  conesponds  to  ?..OhO  gallons  of  water. 
Tiiis  is  (he  average  amount  tfikfn  by  a  locomotive,  ;ind  is  re- 
idi'tiished  hy  the  pumpinu  set  in  ahout  twenty-five  minutes. 
The  SU|)ply  tank  holds  ;ihoiit  T,C\,(mi\  sallons.  and  could  supply 
fifteen  locomotives  within  a  few  minutes  if  noe.ssary.  How 
ever,  sinli  a  heavy  demand  will  prohahly  never  he  made,  ane 
in  aitual  practi<e  the  pumps  stand  idle  for  the  greater  part  of 
til  »  time. 


Jam'aky,  1907 


AMKIMCAN     KNCnXKl'lf    AXi)    KAILUOAU    JOrifNAI 


•  >  4 


.:  -:    PNEUMATIC  GRINDING  MACHINE, 
is   bt'iuy   iriauiiliM  tilled;  by   tlu'   -liuIvrHnHlrut   PitvniUJi'lv    ''"Sk'I 


wrt^ 


1  uiut  !rX|fCAlA;itr'  VHi\i.H>U^>i  . 

<  MiiiiKiii.^ .  ('liiiaWo;  wliirh  aiiitarenif^'^^  W^ 

lol-  a  iiiiithjne  of  Uiai  nature.  {rliji«  a  sri»'«'(}  of  :'.,<M»ft  rfvxjlti- 
(iciis  por  luinut^;  WoisJis  but  30  iloYmtrs  ;hi<1  ronsumt^s  tvut  20 
t  ijhl*^  f«KU  .<)f  iiJee^^  ?tlr  jyn-  iVii^ 

TIK'  ruotor  is  of  til"  r''«i|M-o«ivfJii.ii  |li^^^(^I»  imu',  liaviiii;  Unv 
iii^unis.  iVjiect  JiAtiiiK  mi  Uus  i  rank,  an«J  is  tM|iiiiii.»''!  witli  a 
f;pi«ial  Tnrliss   type -i^f  valVt*  uiufioiK  >Vliirli   rIyhs  ft  a^gwr- 


Tim  giiiidiug  sifiiKilf  i)roi*ct  is  h€Jd  In  llie  ii^usluiy:  exU'udtst 
fr'piu  th<V  eiid  of  tjie  uiiotor  .ia-^i^^^^  «r;uik.  shafi.     It  i- 

liiit  li.  iKivi  iii  thv^  yv^^^  is  <"oiiii«MiH.«il  wi'iii 

it.  -Tiu-  .SLriudinu;  spim^h-  i(.s««If  r"n><  «ti  a  eomfiiiiatiim  uf  liSiM 
iiUU  jtlauu  beyrriijis.  :nMi;»i  is  a  Jitrj;<j  Uron/.o  htfiiiiiK;  at  ih' 
lum?'!'  eud,  jii^d  Ujvii  H  foUir|»»i  >vlii<  li  m  Is >ay 

■  At  Ibo   Ovit«?4'  rivd    L<;a  iiH'taJHv    piM^vi  a].><'    a<*ts   as  a 

4n;aiiuK,  iind  t»t  tlte  t^auu'  (iiyi-  (>ivv«'n'^  '''"'  JnlM-itMti'iig-  oil 
froui  ruiuiius"  out  i)f  liio  niia<:biiR'.    Tli^  i   awd  shaft  luij 

A  jitip  Ivan'ilvv.i'S'  f»l;H-i-<t;  ill  iiite.  \viilj  ihv  j:fin<ljii^  ^l•^4ui^^•,. 
ami  fli<'  oiifi^ido  «f  tho:jrouy;iiik'i)f  spin<11f>  wjU  -Mi^}  .s<'rv.«'  -us  a 
lia»i<H<'.      AlaiHi ii'js   «if  iuiy    suitable   l<*ii;i'i    in-   shape   »>•*?■    '>^' 

soft  polisiiint;  \vb(*'|v.v  01"  'iisi  > 
This  iivwMire  1*?  .deslgnatf^^^ 

No.  7;  ■■'■'"'       ''^v'^;-: -  .;■■'-■■•■■■■■ 

C\teK  IJauwkm x'i..^A  ttew :.iG^riMaii  pr  i  uiilenittg 

,.:is  clainu'd  tu  siVf  r<';=ul ts  stipevioi' " t»>  a ni    liii hwio  olit aiiiod. 

It  is  said  that  u  i»i*H:e.Ave]ghinix  40«i  jw^irtids  .<an  bo  baixlrti**'! 

0,040  iiK-b  rtt'f'p.  aiid  so  hard  that  "i|Oste«»i  WllJ  rju  it;  tboiiifh 
4t  mrvJ^:  ^be  w<5Mcd     1*^ 

das*  iwwdej'  t'o  ^"hkh  is  Addpd-  ^4  ponhd  of  yellow  ^>ru»jsiatf»., 

VI*    pound   of  tvanidf   of   potasi»ini,   and   oho  ]ionnd    of   pbo~ 
.  pborvis.  .  It  is  h<'at<'(l,  to.a.  yot^     liiah  tcmptrafin<'  in  a  tlnspfl 


»rr— -^ 


PERSONALS. 


Air:  (Jooi'w  M.   IJasfiHil   has  lnoon  apiiointod   assistant  to  the 
11 -idrnt  o^'lho,  Ainorioaii   f^uoinotivo  t'onipjiny. 


Alj\:>t:;Hi 'DuiriiiR'V  iVa-s  iM^t^u  apiioinicd  fpreitian  of  Uve.  oia- 
tliitn-   sb<;i»&.j>r  iiio  i-obawbi  AJidJaml    Uailway   at    C«lor«<l<) 


.\iiiv  il;  If.  irrcH-iifittsfiwn  appoint e<i  rfias«'i'  inechaiii<t  of  t1i<? 
NorhJlK  &  4^^n^^U^■J■^   II.   K.,   willr  h«»Md<piaflors  at  New   Hern, 


.  ■  ;AltV.  IJi.  "iAwiterSoit  hns  Ijeted ';  Appmiifc'd  iiias^fci-  lutH-banii-  1  m 
tbeCMvi<:itso  Union  Tiatrsfoiv  UaU\vajv  >^iUi  <»fli<*i(S  at  i'U'ai.in- 
1 II /111  plare  Of  AiriK.  0>mii'^i^^ 


•>r4\  N,  ?v.  Iloy<1on,  >na.strt'  iri04-hani('  trf  U»o  ji[tHiH>orn  Uaifwuy 
;i!  >=rlni!i/Aia,,  Ijas  beeJi  tKansf«'riv<l   to   liirmiiishani  in-  IIk* 


'  "\!tf:j.V.-''^l-  Steflb  ■  W  appoihiod  -voiid  foreman  ■  of  'on- ; 

^i^lt^:^•:^f.  tii<r'Nt'>v    Ytirk^  ^r^^  liiidson   Ulver  R   R,   at 


y;Mri  \D  <j;  AVliiitaivtT- has  i^i^rgn  m'tnTaf  fiii-*>nijrn   <ii 

Jtij«  C«»b»ra«iy>vX'itv   i^iotJf'  ti^  .t.?iv  tVdoiiid<)    Midland    Kaiiway 
a$(f •  the  flflk^tJ^ |i«rs  ln<M 

Mrv/T;  Ii.;>ibJniT^.s  Ifa^  <Kioih..apiM»i«t«'d  hiaster  Hi«H-iianft'^   .  i 
the  fl?3i^;  jJtiat <)  1^m»   l^iihqail.   Avllh -«rm<-<'   aV  Orbisonia     iv 
vi«;e  MKvEdjtar  ^iioilabariSfM      1.  r.  as.  .i 


Mr.   I".  I',  l^u♦s^lr■.  iTT:i!^t(*r  inoc'hahii'-  of  fitK  SoiitKofn  ligitwAj^ 
at    l;iiini«i;.'liam,  Ala.,  lias  bovn  transforrod  in  Spon<oi'.  N'.  &:, 


.  Jfr.;,;!.  .J,  :Jii!'ft*<jy.  |4ji.i»xi>,-  iiM^thaiiii-  of  iiip  t.'iJjviiiM'ati  divfcci*!*. 
irf  til e  Kri<»  Jla M I'oad ,  i»as  1m»^ii^  t.ian>!foi -i-^^  io '. tb*^  yu^  VdrV 
division;  wiOvQffij^ai^^visw 


.Mr.  .1.  S.  Coriiff  has  boon'  ptomoto^ifo  ilu' .positTiiii  of  luan 
foicniiin  of  ojiLiinos  of  ilio  oast  ond  of  tlio  Cumborl^ud  dlviijicoj 
«»f  <^e  TJaJlinioio  &  Ohio  K.  R.  '  ■  S ''v'^."--vv'>'; 


Mas  r;  vjjiifiif^.  ^Iai^tor  m^^  <>f  IJk^  Kiii'lnisifor  Hivtsi.  1.    .. 

tfie  Brie  i^{iilroa<j;  lias  been/  ai»|>Mtit^sl ;  itia^^oi'^ ni^Hbanio   of 
:;(ji<^  Erie  divhirtn,  wiJb  omof^ai  Galfim.  tMHn 


Mf*.  IToiIicit  Uiddir-  lia*:  liooh  appoirnfd  rouiidlioiiso  foromaii 
"f  fh"  lk;i,iv<T  &  liio  (iraiiilv  It.  II,  at  S;i1ida.  <'olO.,.su«t.eed.iUS; 
Mr.  W;;C.  Chaniborj;..  resjgn«l.    ="^'V  '  ''■  ''''^''■'■:''''-^-'-- 


Jdjv  tX  1^-Rilt<'r,  S^'Jierar  6ileiii^  #^t^^  i^h.j, 

><>f  I^O;  Krio  RailrtMidv  te^  boon   a|»p*'iutfd   Tiiasior   iji<><  harii< 
Cirtij  the  R6f-hest'ftr  .4iA4sio^^  \\.n     \    Y 


-Ml'.  .\.  I..  SoliUHnv;' has  liof'ii  appoinfod  forotnan  of  llio  JMiib-i' 
sliop  of  tlio  Colorado  Midland  Railway  at  <7oloradoCK>%,vifr^^ 

Mr.  rbarlos  Zcilz,  rosi£fn<>d.  v'  '%''r.\--'^--^'--  ■'•"?' '   ..''''■'■/'' -^ 


rlltttOKlabonia,  divi-ion  of  tbo  rbi«;ajit>.  .Rn,  u   island  &  p.*,  ?ti. 
|t.vv.:vi«;o  .\rr,  aaniof;  MoDonoT^        resiieTiiod. 


.Mr.    Wniintn    ATltloi-  lias  bo«^h   appoint  t'«l    a<  lini;   sup.iiuirn 
dont  of  nioiivr   po.wor  of   iJio  nch.v*-;^:;  & .  Rio  (iraudo  IL^i^^ 


\I:l';\ :R: .(TV;^^  ,,]    ,)i,,    Altlns<!iJ.     1. 

l^iKa  f;  t^aiifa.  Vo  l^allwav    at  nol)Hrno.  Thx  ;  has  nsiano.!  •• 
1^^>inev:«<tiioral  j::fr  f<>it'njraji  «f  ^i^<.^  ra  Phmo  S  Son* IiwohIoiii 


Mr    I'.   H.  rosL^ravo  Tias  ImH^ii  ap|»ojiitr-d  uotinal  fofonian  <.f 
tiK'  .  ar  dopartniont  of  fho  >Go1om<lo  MidMuitl    Raiivv:ay.   wMb. 
.ifn.-o  nt  rolnrado  City,  Polo.  \';    -       i-       :  '       "    '  ;,  - 


Mr.    Ia     tJriflitli.  b.-is  Ilm-iiV  i<|»}»uiHji^t.>iia.s!it«M-    iiH^l^fiiu-  <»1   tt 
tNibtriidv   MMbMid    Railway    (^/^tupany    at  l^d^Via.io   t'lty.i •<*!<. 
Tin-  ofTn  r  t>f  si|p<jrnl"n,d<'nt  of  iiia<  1.!i..  r«    t,-..   1 .,    .,i,..ii  i..'_i 


Mr.  \V.  C  Kdoiondson.  onelnoor  of  tosts.  has  Ijoon  aj»poln1td 
mo.  hani(:i]  onsiinoor  of  tlio  Phil.ndolphia  it  Roadin!?  Ry,,  s»«- 
KMdiriL'  F.  F.  CafnoR.  resigned,,  :' ■ 


Mr.   Q.   A,  ^Xliiriaiity.   j;oitei^-^i^^  r 

shops  ..f  fho   K<Jo   RavliOiHl,  liirtsboon  appoiiitoil   maslor   u:< 
•  h  inir   .vf  tUei  noiawaie  4lvtsioi».  wHi(  oflke  at  iPoft  Jcttis. 
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Mr.  George  Akans  has  been  appointed  master  mechanic  of 
the  Southern  Railway  at  Seluia,  Ala. 


Air.  Howard  Stillman,  heretofore  engineer  of  tests  of  the 
Southern  Pacific  K\ .,  has  been  ai)poinled  mechanical  engineer 
succeeding  F.  \V.  .Mahl,  resigned. 


Air.  William  Schlafge,  master  mecliauic  of  the  New  York 
division  of  the  Erie  liailioad,  has  been  appointed  master 
car  builder  at  Aleadville,  Pa.,  succeeding  .Mr.  U.  \V.  Burnett, 
resigned. 


.Mr.  O.  A.  Fislier,  master  nu'<hnni(  of  the  Atchison  Toi»eka 
He  Slinta  Fe  Uailroad  at  Chanute,  Kan.,  has  been  transferred 
to  La  Junta,  Colo.,  in  a  similar  capacity,  succeeding  Air.  R. 
Smith,  resigned. 


Mr.    F.    F.    Gaines,   heretofore    mechanical    engineer    of    the 
Philadelphia  &  Reading  Railway,  has  been  ai)i)ointed   to  the 

new  office  of  superintendent  of  motive  power  of  the  Central 
of  Georgia  Railway. 


Mr.  \V.  S.  Murrian,  nmster  mechanic  of  the  Southern  Rail- 
road at  Spencer,  X.  C,  has  been  appointed  superintendent  of 
motive  power  of  the  middle  and  western  districts,  with  head- 
quarters at  Knoxville,  Tenu. 


.Mr.  W.  .1.  Crandall  has  been  promoted  to  the  position  of 
master  mechanic  of  the  New  York  Central  &  Hudson  River 
It.  R.  at  Syracuse,  X.  Y.,  having  charge  of  the  territory  be- 
tween Rochester  and  Syracuse. 


Air.  A.  Stewart  has  been  appointed  general  superintendent 
of  motive  power  and  equipment  of  the  Southern  Railway,  with 
headquarters  at  Washington,  D.  C.  The  office  of  mechanical 
superintendent  has  been  abolished. 


.Mr.  W.  A.  Tribby  has  been  appointed  fuel  inspector  of  the 
Baltimore  &  Ohio  R.  R.  and  will  look  after  tlie  fuel  used  on 
locomotives  over  the  entire  system  e.xdusive  of  the  Baltimore 
&  Ohio  Southwestern.     He  will  report  to  Air.  Muhlfeld. 


Mr.  James  Hainen,  general  master  mechanic  of  the  South- 
ern Railway  at  Greensboro,  N.  C,  has  been  appointed  superin- 
tendent of  motive  power  of  the  northern  and  eastern  districts 
of  the  Southern  Railway,  with  office  at  Greensboro. 


.Mr.  C  W.  Seddon,  superintendent  of  shops  of  the  Great 
.\orthern  Railway  at  Duluth,  Minn,  has  been  ai)pointed  su- 
perintendent of  motive  power  and  cars  of  the  Duluth,  Missabe 
&  Northern  Railway,  with  headquarters  at  Proctor,  Alinn. 


.Mr.  J.  A.  MacXeill  has  heen  appointed  chief  inspector  of 
the  Union  Pacific  R.  R.,  with  office  at  Omaha,  Neb.,  vice  Mr. 
F.  Jerdone,     Jr,  resigned.     He  will  have  charge  of  inspection 

()f  passenger  and  freight  cars,  locomotives  and  all  uia- 
terials  entering  into  their  construction.  Mr.  AlacNeill  was 
formerly  connected  with  the  Atchison,  Topeka  &  Santa  Fe 
Railway  in  the  inspection  department. 


Mr.  John  R.  Blakeslee,  )»resident  of  the  Ajax  Manufacturing 
Company.  Cleveland,  Ohio,  died  November  9  of  Bright's  dis- 
ease, aged  r.:!  years.  He  was  born  in  Winsted,  Conn.  At  the 
outbreak  of  (he  Civil  War  he  enlisted  in  the  Union  Army  and 
at  the  close  of  the  war  located  for  a  short  time  at  Indianapolis, 
after  which  he  went  to  Younj^stown,  Ohio,  and  then  to  Cleve- 
land, where  he  engaged  in  the  nuichinery  business,  shortly 
afterward  founding  the  Ajax  Alanufacturing  Com|)any. 


Mr.  Henry  W.  Jacobs  has  been  appointed  assistant  sui)er- 
intendent  of  motive  power  of  the  Atchison,  Topeka  &  Santa 
Fe  Railway.  As  noted  in  the  article  on  "13etterment  Work 
on  the  Santa  Fe"  in  our  last  issue  Air.  Jacobs  has  had  charge 
of  the  tool  and  machinery  betterments  for  the  entire  system, 


and  has  had  direct  charge  of  all  the  betterment  work  on  the 
Coast  Lines.  The  significance  of  Air.  Jacobs'  appointment  is 
considered  editorially  on  another  page  of  this  issue.  He  was 
born  in  1874,  and  from  1S8S  to  1S94  was  with  the  Seaton 
Foundry  Company,  Atchison,  Kansas,  as  apprentice,  machinist, 
moulder  and  stiuclural  iron  worker.  Since  that  time  his  ex- 
l)eriente  has  been  as  follows:  Alachinist  with  the  U.  S.  Gun 
Shop,  Washington,  D.  C;  marine  experience  with  U.  S.  Gov- 
'ernment,  testing  engines,  trial  runs,  etc.;  machine  and  erect- 
ing machinist,  with  the  Sprague  Electric  Company,  R.  Hoe  and 
Company,  and  Crocker  &  Wheeler;  1899,  manager,  Vulcan 
Engineering  Company,  engaged  in  repairs  and  building  of 
stationary  and  marine  machinery;  1900,  took  up  railway  work 
as  ere<ting  machinist,  K.  C.  S.  J.  &  C.  B.  Ry;  tool-room  fore- 
man, Burlington  Railroad;  general  shop  demonstrator.  Union 
Pacific  Railroad. 


BOOKS. 


1  111  media  to  Care  uf  the  Injured.  By  Albert  S.  S.  Alorrill,  M.l). 
u4U  pages.  Published  by  the  W.  B.  Saunders  Co.,  I'hila- 
delphia.     I'rice  $2.50. 

This  volume  is  intended  to  be  useful  alike  to  pliysician.s,  nurses 
;md  laymen,  as  well  as  to  serve  as  a  text  book  for  the  use  of 
lirst  aid  cla.^ses.  The  subject  has  been  presented  in  as  simple 
language  as  possible,  technical  terms  being  omitted.  It  is  pro- 
fusely illustrated  by  both  photographs  and  drawings. 

Switchboards.     By  William  Baxter,  Jr.     SVa   by  8  in.,   188  pamis. 
Cloth.      Illustrated.      Published    by    the    Derry-Collard    Com- 
pany, New  Y^ork.     Price  $1.50. 
This    book   disciusses    the   construction,    arrangemrnt    and    wiring 
of  practically  all  types  and  sizes  of  switchboards.     It  is  profusely 
illustrated  with  half   tones  and   line  drawings.     A   special  section 
of  the  book  is  given  up  to  the  subject  of  switches,  which  includes 
circuit    breakers,    lightning    arresters,    etc.      The    matter    included 
covers  both  direct  and  alternating  current  for  power,  lighting  or 
railway  service. 


Combustion  and  Smokeless  Furnaces.  By  Joseph  W.  Ha.ves.  GV2 
by  (Fi  ins.  Cloth.  Illustrated.  Published  by  The  Hill  Pub- 
lishing Company.  505  Pearl  St..  New  York.     Price  $1.50. 

This  book  is  written  for  the  purpose  of  putting  the  owners  and 

engineers   of   power   plants   in   possession   of   information   so  that 

they    may    deal   intelligently    with    the   smoke   abatement    problem. 

The   matter   throughout   is   presented    in   a    popular   way   with    no 

mathematical    or   chemical   .symbols   beyond    the   comprehension   of 

the  average    reader   and   appears   to   effectively    fulfil    the   purpose 

for  which  it  is  written. 

Proceeditigs  of  the   National   Railroad   Master   Blacksmiths'   Asso- 
ciation.      Fourteenth     Annual     Convention,     Chicago,     1906. 
Edited  by  A.  L.  Woodworth,  Lima,  O. 
This  volume  contains  the  complete  reports  of  committees  and  in- 
dividual pai>ers  together  with   the  discnssion  thereon,  delivered  at 
file  last  annnnl   convention.     These  included  committee  reports  on 
frogs  and  cros.sjngs.  flue  welding,  classification  of  work  in  the  .shop, 
jinnealing  and   tempering   high   speed  steel,   case   hardening,   piece 
work,    and    making    of    locomotive    frames,    as    well    as    individual 
papers   on.   formulje   for   rings;    tools  and   formers   for  bulldozers; 
shop   discipline;   best  coal   and   kind  of  fires  and   thermit.      A    list 
of   the   members,   standing   committees   and   .snibjects  for  next   year 
are  also  included. 

The  Walschaert  Locomotive  Valve  Gear.     By  W.  W.  Wood.     5  by 

7'^,  cloth.   185  pages,  illustrated.     Published  by   the   Norman 

W   Ilenlev  Publishing  Company,  132  Xa.ssau   St.,  Xew  York. 

Price.  $1..')0. 

'Hiis.  so  far  a.s  we  know,  is  the  first  book   in   ICnglish   which   is 

devoted    exclusively    to   tfie    Wal.schaert    vnlve    gear,    and    it    fills   a 

demand   which  during  the  last   few  months   has   become   very    in- 

.■^istenf.    It  is   written   in  a   sim|)le.  striiijilit forward  style,  and   thi' 

luatheniaticiil    anal.vses   are   elementary.      The   points    in   dis<iissioM 

are  clearly   illustrated  by  numerous   plates.   l>oth   in   half-tone  and 

line  drawings:   two  large  folding  plates  that   show  the  position  of 

tlie  valves  of  both  inside  or  outside  admi.ssion  type,  as  well  as  the 

links  and  oilier  jiarts  of  the  gear  when  the  crank  is  at  nine  fliffer- 

ent  points  in  its  revolution  are  especially  valuable  in  making  the 

movement   «lear.      niese   employ   sliding   cardboard    models,    which 

are  contained  in  a  p<K-ket  in  the  cover.     The  lM>ok  is  divided   into 

four   general    division-s,   as    follows:     I.  Analysis   of   the   gear;    11. 

Designing   and    erecting   the  gear;    III.  Advantages    of   this    gear; 

IV.  Questions  and  answers  relating  to  the  Walschaert  valve  gear. 
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Tlie  last  division  contains  sixty  pertinent  questions  with  full 
answers  on  all  the  features  of  this  type  of  valve  gear,  which  will 
be  especially  valuable  to  firemen  and  engineers  in  preparing  for 
an  examination  for  promotion. 


CATALOGS. 


IN    WfilTING   FOB   THESE   CATALOGS    PLEASE    MENTION   THIS    PAPEU. 


AiK  CoMi'KESsoKS.— The  Ingorsoll  Hand  Company,  New  York, 
is  issuing  a  catalog,  which  illustrates  and  describes  in  detail  the 
Imperial  type  10  air  compressors,  llipsc  compres.sors  are  fur- 
nished in  both  steam  and  power  driven  Ivim's  and  contain  many 
rciineinents  of  details  which  are  clearly  illustiatol  aud  described 
in   this  catiiJog. 


Automatic  Visks. — The  I'ittsburg  Automatic  VLsc  and  Tool 
Company  is  issuing  a  small  i)amphlet  which  illustrates  and  briefly 
points  out  the  special  features  of  different  types  of  automatic 
double  and  single  swivel  vises.  The.se  vises  are  automatic  in  that 
the  tightening  of  the  jaws  upon  the  i)iece  automatically  locks  all 
of  the  swivels.  Tliey  are  .shown  in  designs  which  cover  practically 
every  conceivable  demand.  :■/-■>■■ 

Electeic  Locomotives. — The  General  Electric  Company  is  is- 
suing a  paper  bound  catalog  on  the  subject  of  electric  mine  loco- 
motives ip  which  the  general  structure  and  many  details  of  several 
designs  of  electric  mine  locomotives  recently  built  are  illustrated 
and  carefully  described.  These  locomotives  can  be  obtained  in 
practically  any  arrangement  and  pulling  capacity.  TTie  illustra- 
tions show  a  large  number  of  interesting  types  at  work. 


Intku-I'oi.k  Motoks. — The  Electro-Dynamic  Company,  11  Pine 
street.  New  York,  are  sending  out  three  bulletins,  one  presents  the 
rovise<l  ratings  and  diagrams  of  these  motors;  another  contains  a 
reprint  of  a  paper  on  "Direct  Current  Motor  Design  as  Influenced 
by  the  Use  of  the  Inter-role,"  presented  by  C.  II.  Bedell  before 
the  .Vmerican  Institute  of  Electrical  Engineers ;  the  third  contains 
reproductions  of  several  letters  from  users  of  the  Inter-Pole 
motors. 


Air  Compiskssok  Li'itKicATiox. — The  Joseph  Dixon  Crucible 
Company  is  issuing  a  pamphlet  with  the  above  title,  which  very 
thoroughly  considers  this  important  subject.  The  danger  of  caus- 
ing an  explosion  in  the  cylinders,  pipes,  or  receivers  of  air  com- 
pre.s.sors  when  the  temperature  of  compression  exceeds  the  flashing 
point  of  the  lubricant  u.sed  is  becoming  generally  recognized.  This 
pamphlet  considers  the  subject  and  its  remedies,  showing  wherein 
flake  graphite  is  of  value,  not  only  from  the  standpoint  of  safety 
but  also  of  economy. 


Hunt-Spilleu  Iron. — The  Hunt-Spiller  Manufacturing  Cor- 
poration, o8,3  Dorchester  avenue.  South  Boston,  Mass.,  is  issuing 
a  pamphlet  which  illustrates  a  small  portion  of  its  works  and  a 
few  of  the  various  castings  being  made.  This  iron  is  of  a  special 
quality  and  tests  have  shown  it  to  possess  a  tensile  strength  of 
.'5r».(KK)  lbs.  per  sq.  in.  It  is  very  close  grained  and  is  said  to  have 
exceedingly  fine  wearing  qualities,  which  makes  it  particularly 
desirable  for  lo<omotive  work.  Tlie  illustrations  show  castings 
for  wheel  centres,  driving  boxes,  eccentrics  and  straps,  pistons, 
cylinders,  cylinder  heads,  bushings,  etc. 


What  We  Do. — Tlie  Wellman-Seaver-Morgan  Company  is  issu- 
iiig  a  p:imphlet  entitled  "What  We  Do  In  Iron  and  Steel  Works 
E«iuipment,  Ore  and  Coal  Handling  Machinery,  Cranes,  Etc.," 
which  briefly  mentions  the  many  and  diversified  kinds  of  work 
which  this  company  is  jirepared  to  undertake.  Illustrations  are 
included  .showing  some  of  the  more  important  pieces  of  equip- 
m(>nt  which  have  recently  been  finished.  This  company  is  pre- 
pared to  design  and  equip  <omplete  plants  of  any  type,  taking 
.1  bulk  contract  for  the  work.  Tliey  also  design  and  build  special 
machinery   of   pnictically    all    kinds. 

TTmvkksaj,  Tool  (Jri.noei!.-  Thase  interested  in  the  grinding 
;in.l  maintenance  of  lathe  juid  planer  tools  should  make  a  point  of 
securing  this  catalog,  describing  the  Cisholt  universal  tool  grinder, 
published  by  the  Oisholt  Machine  Company,  Madison.  Wis.  Tlie 
catalog  is  a  typical  Oisbolt  publication  —  handsomely  illustrated 
and  printed.  The  first  few  pages  are  devoted  to  a  coasideration 
of  the  matter  of  eliminating  wastes,  due  to  the  improvement  of 
tool  grinding  and  maintainance.  The  remaining  part  considers  the 
Gisholt  system  of  tool  grinding,  the  correct  method  of  forging  the 
tools  and  a  description  of  the  Gisholt  grinder. 


FoKT  Wayne  Electric  Works. — This  company  is  issuing  a 
number  of  bulletins,  arranged  for  binding  in  a  loose  leaf  binder, 
which  are  numbered  from  1,082  to  1,085  inclusive.  These  each 
illustrate  and  describe  a  single  apparatus  aud  are  on  the  follow- 
ing subjects  :  Mutiple  alternating  current  street  arc  lighting  sys- 
tem ;  type  M  A  and  M  induction  motors;  standard  switchboard 
panels  for  multi-phase  generators,  and  integrating  switchboard 
watt   meters.  -V:- J,/'' 


IIawtiiobne  Works.— This  very  attractive  pamphlet  illustrates 
and  briefly  describes  the  Hawthorne  plant  of  the  Western  Electric 
Company  which  hjis  recently  been  completed  and  will  be  used  for 
the  manufacture  of  heavy  power  apparatus  and  switchboards.  An 
interesting  part  of  the  description  is  that  devoted  to  the  pro- 
visions against  the  interruption  of  the  work  or  shutting  down  of 
the  plant.  These  include  a  system  of  coal  storage  providing  sufli- 
cient  coal  to  operate  the  plant  for  four  montlis  under  normal 
winter  condition,  and  an  elaborate  system  of  fire  protection  and 
water  suppl.v.  Some  interesting  applications  of  individual  motors 
to  machine  tools  arc  shown  in  connection  with  interior  views  of  the 
machine  shop.  The  description  of  the  power  plant  and  electrical 
equipment  is  also  of  special  interest 


Annealing,  Brazing  and  Melting  Furnaces. — The  Rockwell 
Engineering  Company,  20  Cortlandt  Street,  New  York,  is  issuing 
a  number  of  new  catalogs  descriptive  of  its  products.  One  of  these 
is  a  leaflet  on  the  Rockwell  annealing  and  hardening  furnaces, 
using  oil  or  gas  fuel.  Another  is  on  the  Rockwell  heating  machines 
for  annealing,  hardening,  tempering  or  coloring  quantities  of  like 
pieces  of  gold,  silver,  bronze,  copper,  steel,  etc.  The  third  one  is 
a  leaflet  on  the  Rockwell  brazing  furnaces,  which  are  made  in 
several  different  designs  and  sizes.  Another  coasiders  the  Rock- 
well double  chamber  metal  melting  furnace,  which  is  arranged  so 
that  the  two  chambers  are  used  alternately  and  the  exhaust  heat 
from  the  active  chamber  flows  into  the  other.  Another  catalog 
illustrates  and  describes  several  types  of  fuel  oil  burning  ap- 
pliances and  accessories. 


Progress  Reporter. — The  December  issue  of  the  "Progress  Re- 
porter" of  the  Niles-Bement-Pond  Company  consists  of  48  pages, 
practically  all  of  which  are  given  up  to  full  page  illustrations  of 
the  machines  in  use  in  the  machine  shops  of  the  Midvale  Steel 
Company.  In  these  shops  some  of  the  most  interesting  work  in  the 
country  is  done,  both  in  regard  to  the  size  of  the  pieces  handle<1 
as  well  as  to  the  extreme  accuracy  necessary.  This  company 
does  much  work  for  the  government  in  conne<tion  with  armor 
plate,  guns  of  all  calibres,  marine  engines,  steel  castings,  etc.  The 
illustrations  in  this  number  of  the  "Reporter"  show  the  machines 
furnished  by  the  Niles-Bement-Pond  Company  in  operation  on 
many  of  these  very  interesting  pieces  of  work.  Notable  among 
these  might  be  mentioned  a  12  ft.  pit  planer,  which  weighs  over 
500.000  lbs.,  and  will  finish  the  four  edges  and  one  face  of  an 
armor  plate  24  ft.  long,  12  ft.  wide  and  1  ft.  thick. 


Power  Transmitting  Machinery.— The  George  V.  Cresson 
Company,  engineers,  founders  and  machinists,  of  New  York  and 
Philadelphia,  is  issuing  a  350  page,  cloth  bound.  G  x  9'4  in.  catalog, 
which  is  known  as  "Catalog  B"  and  supersedes  all  previous  issues. 
This  book,  in  addition  to  being  a  most  complete  and  interesting 
catalog  of  the  products  of  this  company,  is  also  filled  with  valual)le 
and  reliable  data  on  power  transmission  equipment  Many  engi- 
neering rules,  formulas,  and  reference  tables  have  been  included. 
The  unusually  good  illustrations  of  each  article  are  accompanied 
in  every  case  by  listed  tables  giving  the  sizes  in  stock  and  prices  at 
which  each  can  be  obtained.  These  tables  are  numbered  in  heavy 
bold  face  type  and  the  complete  index  at  the  end  of  the  book 
permits  any  desired  number  being  quickly  found.  A  noticeable 
feature  in  the  catalog  is  the  fact  that  each  .separate  typo  or 
design  is  shown  separately,  having  its  own  individual  size  and  price 
list  The  sizes  are  made  comprehen.sive  by  means  of  lino  draw- 
ings with  lettered  dimen-sions.  This  company  handles  sfoel  shafts 
of  all  kinds,  shaft  collars,  flange  couplings,  clamp  couplings,  jaw 
clutches,  flexible  couplings,  sliaft  bearings  and  hangers,  girder 
clamps,  pillow  blocks,  pulleys  of  all  descriptions,  fly  wheels,  gear 
wheels,  belt  tighteners,  crushers,  separators,  and  in  fact  every  ap- 
pliance connected  with  power  transmitting  machinery.  The  illus- 
trations are  from  retouched  photographs  and  are  printed  in  tints 
of  two  colors.  The  artistic  work  in  both  illustrations  and  general 
arrangement  of  the  book  is  exceptionally  good  and  it  will  be  found 
10  be  not  only  a  valuable  reference  work  but  also  a  fitting  adM- 
tion  to  any  book  shelf. 
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Wood  Working  Machinebv. — A  300  page  catalog,  "B,"  Lssued 
by  the  "Oliver"  Machinery  Company,  (irand  liaplds,  Mich.,  de- 
scribes in  detail  their  complete  line  of  wood  wurkiu;:  niacliim-ry 
and  supplie.s.  A  well  arranged  index  adds  greatly  to  its  value 
as  a  reference  book.  In  many  in^itances  line  drawings  are  inlro- 
uuced  in  addition  to  the  half  tone  illu.strations  in  order  to  make 
tho  construction  of  machine  or  tool   more  clear. 


Examples  oi-  Iv.xpid  Milmxc;. — This  is  a  04  page,  handsomely 
illustrated  publication  issued  by  tho  Cincinnati  Milling  Machine 
Company  a.-<  a  siipplenieiil  f<»  tln'ir  milling  iiiacliine  catalog.  It 
contains  (lU  illustralion.>;,  .■^bowing  a  greal  varieiy  of  work  dtme  on 
their  plain  milling  machine,  each  of  which  is  accompanied  by  data 
as  to  the  work,  the  cutters,  the  size  of  the  cut.s  and  the  rate  of 
doing  the  work.  Very  valuable  to  lho.se  interested  in  this  class  of 
work. 


NOTES. 


Elk(  Ti:n  CoNTiMH.i.Ki:  ANH  SiPiM.Y  Company.-  This  comiiany  is 
sending  to  its  friends  a  copy  of  the  painting.  "Laurie."'  done  in 
black  and  white  embossed  work. 


Dayto.n  P>EUMAric  Tool,  «*o.mpa.\y.  -Mr.  L.  .\.  Wyman  has 
accejited  a  position  in  the  sales  dt>])artiiient  of  the  I)a.\ton  Pneu- 
matic Tool  Company,  with  headquarters  at  Daytmi,  O. 


.\i)w;»t.N  &  Co.MPA.NY. — This  company  iinnouiices  that  it  has 
established  an  office  at  No.  208  Western  Union  I'.uihling,  Chicago, 
which  is  in  charge  of  Mr.  Edwin  \V.  Iludgkius.  vice-  resident  of 
the  company. 


CA-NAniA.N  Eaikiia.nk.s  Co.\ipany,  Ltd. — Mr.  William  S.  llowe 
lia.s  resigneil  his  position  with  the  S.  .\.  Woods  M;i<'liiii<>  ("oinpan.N 
after  eleven  .vears  ser\iee.  iind  in  .laiiiiary  will  iiecoiiii-  i-onneeted 
with  tho  Canadian  Fairbanks  (*oinpjiiiy.  of  .Mont  re  il.  Winnipeg. 
Toronto  and  Vancouver. 


Nil,K.s  r.KNtKN  r-ToNO  Co.\iPANY. — The  difertois  n(  this  company 
have  declared  n  >iock  dividend  of  40  'ei-  ,ent.  on  the  .^.l.tMMi.tMHi 
oiit.stiinding  common  stock,  payable  .iMnii.uy  '2  to  liol(|r>rs  of  r<'cor<i 
on  November  oO.  Of  the  ."S-' ;.."»( KMMJO  additional  common  stock  re- 
cently attthorized  JjS'J.INHt.tMH)  is  to  be  i.s.sned  as  the  above  dividend, 
and  the  rest  is  tp  be  sold  to  present  stockholders.  It  is  also  re- 
ported that  the  Kidgeway  .Machine  'I'ool  Compjiny.  of  Kidgeway. 
l*a..  Las  i»a.ssed  into  the  control  of  this  company. 


TnK  H.  F.  SrfKTKVAN  r  Tomi'a.ny.  'i'his  comp.itiy  is  instjillim: 
.•I  complete  e<piipment  of  the  blow(>r  system  of  heating  and  veiililat- 
iin:  in  an  eighteen-stjill  roundhouse  <d"  the  Can.idian  I'acilic  IJail- 
wa\.  locate*!  at  I'roaih  iew.  Sask.  The  s;ime  company  is  also 
insi;illing  siinilar  outtils  in  the  new  cir  btirii  of  the  I'hilailelphiM 
&  Western  Kail  way.  at  Elanerchy.  I'.i..  which  contains  ovi-r 
»;<Mi.»Mi(»  (  M.  fl.  of  spa<e.  ;ind  ill  the  ciir  repair  .shops  of  the  Sonier- 
.-.t    K;nls\.iy  <",,..  o.ikland.  Me. 


El.K<ri!l«Ar,  .\PPARATf.S  AT  TIIK  <  Vu.t  I  N  W(l<  :|»  SlIol'S.  The  elec- 
trical aiiparatiis  at  the  <'olliinvood  shops  <if  the  Lake  Shore  & 
.Michigan  Southern  Railway  was  described  in  a  .series  of  articles 
in  thi.s  jonrnal  during  the  year  1!M):;.  .\  new  '.UH)  k.  w..  liriO  volt 
(?rocker-WheeIer  generator  has  recently  been  .-idded  to  this  eqnip- 
mont.  It  operates  at  l.'O  r.p.m..  has  10  poles,  and  a  I0V2  in- 
commutator  face.  The  full  load  current  is  1.200  amiteros.  the 
range  from  no  load  to  full  load  being  free  from  sparking  without 
adjusting  the  brushes,  and  even  momentary  overloiids  as  high  as 
T'*  per  cent,  are  r»o.s.sil)lo  without  injiirions  sp:irkinu'. 

Tho  (Irockor-Wheeler  Ward-I.eonard  multiide  voltage  system 
of  speed  control  is  used.  This  was  oni>  of  the  first  shops  to  nse 
individual  motor  dri\<'ii  machine  tools,  abont  Ihree-oighths  of  the 
(<Mds  first  iastalled  IxMiig  individn.illv  driM-n  by  CnK-ker- Wheeler 
motors.  That  the  oxperimeni  h;is  proxcd  siicces.srnl  Is  iiulicated 
by  the  fact  that  a  very  large  percentage  of  the  macliines  are  now 
driven  in  this  way. 


<!knki;ai.  El.KcTitn  <'r>Mi'\\v.  This  conip.iny  h.is  made  ,i  con- 
trai-t  with  the  Tex.as  Tr.utioii  Comiiany  for  the  etiiiipment  of  a 
(M-milo  electric  niilroad  between  Dall.is  and  Sherman.  Texa.s. 
niis  lino  will  parallel  the  existing  steam  line  between  the  two 
citit«   and   will   be   one  of  the   longest    electric   lo.ids   in   the   state. 


I'ower  will  be  generated  at  McKinney,  a  town  about  midway  0 
the   line.     The  e«iuii)ment   of  the  power  station   includes  two  l.Oti 
k.w.  Curtis  steam  turbo-generators.     The  current  will  be  generate 
at  2.2t)0   volts  and  2.">  cycles,  and  stepped   up   to   10.100  volts   f( 
irarLsmi.ssion.      1  he    three-pha.se    current    from    each    of    the    get 
erators   will  be   transformed   in  a  set  of  three  3o0  k.  w.  air  bla. 
transformers.     Six  sub-stations  will  be  provided,  including  one  n: 
the  main   power  hou^ic  and  a   ptutable  eipiipment.   the  latter  con 
prising  a   special   car  containing  ytK)  k.   w.   rotary  converters,   ai 
blast  transformers  and  suitable  switching  apparatus  for  cutting  int< 
the  transmission  sj-stem  wherever  necessary.     The  permanent  sub 
stations  have  similar  equipment  delivering  (»(X)  volts  direct  currem 
to   the   line.      It   is   expected   that   the   transmission    potential   wil 
eventually   be   at  33,(X)0  volt.s.  and    taps   will   be  provided  on   tlh 
transformers  with  this  in  view.     The  rolling  e(|uipmont  and  othei 
features  follow  in  general  the  standard  direct  current  practice  01 
the  General  Electric  Company. 


Extension  to  tiik  West  .\li.is  Works  of  tjik  .\m.is-Ciiai. 
\tKi{.s  CoMPA.NY. — The  extensions  to  the  West  Allis,  Milwaukee 
Works  of  the  AllLs-Chalmers  Company,  which  are  now  approachinj; 
comitletion.  will  add  8(;i.(KX)  .sq.  ft.  to  the  plant's  pre.sent  floor  area 
of  (!.">2.000  sq.  ft.,  and  make  the  entire  plant  capable  of  affording 
employment  to  11.000  persons.  This  in  connection  with  the  other 
plants  of  this  company  will  give  it  facilities  for  affording  employ- 
ment to  a  total  of  18.000  i)ersons.  The  extensions  being  built 
con-sist  of  three  machine  shops'  running  east  and  west  and  parallel 
to  the  existing  units  of  which  there  are  three.  The.se  new  units 
will  be  .''»75  ft.  long  and  two  of  them  14.')  ft.  wide,  while  the  third 
is  IfiS  ft.  wide.  The  new  erecting  shop  will  run  north  and  south 
as  an  extension  to  the  present  shop  and  will  be  1,1.'5G  ft.  by  113  ft. 
in  size.  An  extension  is  also  being  made  to  the  present  foundry, 
which  will  give  it  h  total  length  of  994  ft.  and  a  width  of  222  ft. 
.Mso  an  exten.sion  to  the  pattern  building,  which  will  give  it  a 
length  of  994  ft.  and  a  width  of  119  ft.  The  work  of  constructing' 
these  extensions  involves  an  expenditure  of  over  three  million 
dollars. 

^lachine  shop  No.  4,  which  is  typical  of  all  six  units,  is  con- 
structed to  form  two  principle  ba.vs  in  cro.ss  section,  the  one  on 
the  south  side  of  the  building  being  (»<»  ft.  wide  and  .^2  ft.  high,  and 
is  .sorA'od  by  a  fiO  ton  crane.  The  bay  on  the  north  side  is  71  ft. 
wide  and  42  ft.  high,  and  h.a.s  a  line  of  intermediate  column.s 
divi<ling  it  into  two  divisions,  one  of  which  is  40  ft.  wide  and  i^ 
.sfM'ved  by  a  10  ton  crane.  A  galler.v  floor  covers  the  north  h:\y 
and  a  mezzanine  floor  for  lavatories,  coat  rooms,  et<'..  is  siis 
fiended  from  the  gallery  floor  girders.  'Iliree  elevators,  of  the 
I>lunger  type,  are  installed  for  .service  to  the  mezzanine  floor  anil 
gallery.  Tracks  extend  from  the  south  bay  running  east  and 
west  into  the  erecting  slioji.  Machine  shop  No.  (!  difl'ers  from  the 
others  in  several  features,  being  four  stories  in  height  ;iiid  built 
around  a  central  court.  The  two  ]uincii>Ie  four  story  bays  are 
.■">.'»  ft.  wide  and  72  ft.  high,  and  are  conne<ted  at  both  emls  b.\ 
ba.vs  of  similar  height  for  a  wiilth  of  .'"J  ft.  at  <me  en<l  and  H»  ft. 
at  the  other.  The  centre  section  is  roofed  over  to  a  height  of  one 
stor.v  and  divided  into  two  bays,  each  20  ft.  wide.  The  erecting' 
shop  is  practically  a  diiplic.ition  of  tlie  pro.Kpnt  building  in  con 
struction.  the  principle  ba.v  being  72  ft.  wide  and  72  ft.  bisK 
and  served  by  a  75  ton  cm  no  with  a  00  ft.  lift.  The  new  found  i\ 
jind  pattern  buildings  are  of  the  same  construction  as  the  existing 
buildings,   being  of  the  modern   typo  adapted  to  these  purposes. 

The  power  house  equipment,  for  furnishing  power  to  the  work-s' 
extensions  consists  of  one  34  and  54  x  42  in.  Reynolds  vertical 
cross  compound  engine,  direct  connected  to  a  1,000  k.  w.  Bullock 
direct  current  generator  and  an  .Mlis-Chalmers  cross  compound  air 
compressor  with  air  cylinders  18  and  .'>0  x  42  ins.,  the  steam 
cylinders  being  of  the  same  size.  In  the  boiler  house  five  Edge- 
moore  tube  boilers  with  a  total  aggregate  horse  power  of  ,3.29-!. 
and  a  heating  surface  of  6.580  sq.  ft.  each,  will  replace  the  present 
boiler  equipment.  Tlie  new  boilers  will  be  operated  in  connection 
with  .Tones  under  food  stokei-s.  A  stack  175  ft.  high  and  8  ft.  in 
side  <1iamoter  will  fiirnisli  natural  draft. 

'Hie  heavy  machine  tofds  of  various  kinds  nt  present  installed 
will  bo  duplicated  in  the  new  ma<hine  shop  units  and  supple 
luenlofl  by  special  tools  suitable  for  specific  purj)oses.  siwh  jis  tli'' 
building  of  steam  turbines,  gas  engines,  etc.  T>irect  current  .'ii 
2.50  volts  is  distributed  throughout  tho  works  for  tho  operation  of 
motors  on  machine  tools.  These  motors  are  largely  operated  on 
the  Ward-T-eonard  multiple  voltage  five-wire  system  which  gives  'Ji 
different  speeds  for  each  motor.  The  yards  between  the  varioii.'^ 
buildings  are  as  completely  equipped  with  crane;  as  is  the  interioi 
of  tho  building,  and  are  utilized  for  storage. 


;,  Tkubuaby,  1907. 
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STEEL  PASSENGER  CAR. 


I,ON(i    ISr-AND  RAILROAD. 


Tho   American   Car   &   Foundry  Conii»any    has   recently   de- 
signed  and  built  a  sample  all-steel    passenger  coach   for  the 
.  Long   Island   Railroad.     This  car   is   constructed   to   give    the 
same  floor  plan  as  the  present  Pennsylvania  standard  passen- 


seen  that  the  body  end  carline  is  double  and  the  purlines  and 
rafters  are  not  continuous,  the  two  angle  irons  forming  the 
body  end  carlines  being  held  together  by  rivets  passing 
through  spacing  thimbles,  the  eaves  angles  and  side  plate 
angles  being  the  only  continuous  members  connecting  hood  to 
body  framing. 

In  the  matter  of  weights  it  is  interesting  to  note  that  this 
car  weighs,  exclusive  of  the  storage  batteries,  but  1,233  lbs.  per 
seated  passenger,  while  one  of  the  modern  wooden  coaches  on 
the  P.  R.  R.,  which  does  not  carry  storage  batteries,  weighs 
1,363  lbs.  per  seated  passenger.  That  car  is  5  ft.  3V4  ins.  shorter 
than  the  Long  Island  car  and  seats  but  62  persons.  The  ex- 
cellent api>earance  of  both  the  exterior  and  interior  of  the  car 
is  shown  in  the  reproductions  from  photographs. 

In  general,  the  scheme  of  design  is  to  support  the  whole 
weight  of  the  car  body  from  two  girders,  which  form  the  sides 
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ger  car,  and  will  seat  72  persons.  It  is  practically  all  steel 
throughout,  the  only  wood  found  in  the  construction  being  a 
small  amount  used  for  holding  a  part  of  the  interior  finish. 
Its  length  over  buffers  is  67  ft.  4^4  Ins.,  and  its  total  weight 
in  running  order  is  94,500  lbs. 

The  primary  considerations  in  designing  this  car  were: 
First,  to  make  it  absolutely  fireproof;  second,  to  so  arrange 
the  construction  as  to  make  it  as  strong,  or  stronger  in  col- 
lision, than  any  passenger  car  now  running,  and,  third,  to 
make  it  as  light  in  weight  as  the  other  considerations  would 
liermit.  Special  care  was  also  given  to  making  both  the  ex- 
terior and  interior  of  as  pleasing  an  appearance  as  possible. 
That  all  of  these  problems  have  been  successfully  solvwl  is 
evident  from  a  careful  inspection  of  the  illustrations  shown 
herewith.  It  is  evidently  fireproof,  as  there  is  nothing  com- 
bustible in  its  construction.  To  withstand  ordinary  buffing 
strains  and  shocks  due  to  collisions,  the  car  is  equipped  with 
Westinghouse  friction  draft  gear  and  the  Gould  friction  buffer, 
which  have  a  combined  capacity  of  something  over  300,000 
n>s.:  and  the  center  sills,  consisting  of  10-in.  I  beams  which  are 
•  ontinuous  from  buffing  beam  to  buffing  beam;  and  the  platform 
I  beams  extending  from  the  buffing  beam  through  both  members 
of  the  double  bolstei-  and  tied  together  by  i,-in.  steel  plates 
riveted  to  the  top  flanges  and  used  as  platform  floor  plates.  In 
;i(ldition  to  these  the  diaidiragms  are  so  arranged  that  the  side 
^'irdprs  of  the  car  will  also  assist  the  center  sills  to  withstand 
any  shocks.  Furthermore,  from  a  study  of  the  design  it  will 
l>e  seen  that  the  vestibule  and  roof  construction  are  such  as 
to  i)revent  a  collapse  of  the  body  in  case  of  a  corner  blow  or 
of  overturning  upon  an  embankment.  The  design  of  the  hood 
is  such  that  should  it  become  distorted  by  reason  of  a  col- 
lision it  can  be  removed  without  disturbing  the  main  members 
Of  the  boay  Iran:  ag.    By  reference  to  the  drawings  it  will  be 


of  the  car  below  the  window  sills.  These  girders  are  In  turn 
supported  by  the  large  double  bolsters,  which  carry  the  weight 
to  the  center  plate  through  a  short  section  of  the  center  sills. 
The  weight  of  the  roof,  vestibules,  floor,  center  sills  and  live 
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AMF.IMC.W     KXr,I\EP:R     A\D     l.'A  I  l.l.'O  \  I)    .lOlllXAl 


1)^  tlie  "Olivf'l"  AladiiiU'O  ('uiMjciii.v,  <;r.iinl  lJ;i|>i<l<.  .Miih..  dc- 
-<tH».«-'s  .iii  di'taiJ  tlu'ir  I'wtnpk'lt'  Jfiit!  ci  wmxl  w.iikiii::  ui;i<liiii.iy 
.itnt  Hiif>|ilif^.  A  \v«'H  ;irr:tli'r<'<l  iinli'\  :iil4.-  ;;ii';illv  l<<  it<  \;i)iH' 
iiK  a  i*i'l'"r.-in«'  IxMik.  Ill  iiuui.v  in>l:ui<cs  lim-  <lr:i\\  iiias  an-  iiiirw 
. . iM.'wi  Ai\ ■  atlilil'ioQ-  IM-  tlij-:  iMiIf  IwiM-  il lvi.«i r:\ ii«>n»  in . 017 Ivf  ip  iiiak** : 
I  l^v|oiti.s}r;ii<-tiun  of.  itiarlithit'  «>r  ln<»l   iiiuif  rli»ar>c 


MxAMi'l.KS  m-  riAi'iD  Mil  I  l^.  .  This  is  a  f»l  jtap';"  huu'ls"iiul.\ 
iHii>lTat«'Vl  juit»li«  .n  i«ni  issii.'*!  .Iiy  tin.' ;  4  'iiicifinai  i  Millin::  MaihiiK' 
<  utiiiiiiiiy  ;(.■<•  a  >H|nilt'UU'iil-.  lu  (),i<'ir'  liidliiiju-  tiiyifiiu<'  t-ataldg.  It 
• '"iii.iiiis  lai  iljii-irat  iini.s  Vfu)\Viri;r  a  ^nvH  \aii<i\  i>(  WiHk  <li>tu*  «ni 
I  Iri'if  jibihi'^MiilHiis-  UjiioliihOi  »"<ii  il  i>l'  "Nvhhh  is  aouinpaiiifd  by  tliila 
as  Jm  tl«>  witi'k.  <h<*  «'nit<-rs:  Hii"  >'\/.r  i«i   ilit-  <iiis  an<l  llii'   rati*  <if 

tloinu'    itlc-    WKI'k.      "X'll'V     \  ;i  hl:l1>Ii'     III     rhi.'^i'     ill  liTi-.-li-iI     in     llli.^    t|:l><    l»t' 

\\i>rk 

NOTES, 

lIi.MiuJt  < 'i).\  rimi  I  I  I;  \\i>.Si  i-nv  «"<'\ii'\.\v.  Tiu.-^  >  "iiiii.ujy  i> 
>''iiilH);r  t<.>  i.ls  fri'>ii»l>'  a  v-ojiy'  .it'  ili.'  (i;iiMiiML:.  "t ..niiii'."  il.iin-  in 
hJa<k  ima  TpV Wte ,eiulMA>»Mi  \vor k . 


li.\Vi«J-\  J'M.t  il.vm  TncJI..  tV-MrANV.  >lr.  I..  A,  Wyiuan  ii;i> 
i<*<vf,f,.ii  11  |M)siliou  in  )ii»'.  jiaU*^  i1<-|»ainMi-iit  ol""' iiin  Jii'!i.vi<>ii  I'iumi- 
jiial-iv  Tuyl.  < Jwjriipauy.   xvijli   lii'{|fi»iii:H'li>i>  .at   DaylVniv  \i.' 


:Vi>u>;«  *->:*:.  CuXuvAN^-     Tlii-    1  MniiVany    jiiiiitiHhif'ij.  Ilittt  r  ft-  4ia'< 
■ .- 1  a  iiii>U<'il  inf.  ♦»'I*'»V  •'  ••  -"^m;  '^*>^  -W't-sn-rfi  1  'ixuftK.  iVn  Kdiif,:;,  t  'jviia ;. 
vvJiii-,|)   i.-.   in ,  I'liiii  -        *■    ^f       I!'       .    \N'     Iloilukiii-.  >il';ii    ■■ 

11  i>  n'iiuMj'd  lii>  pMvitiun  vviili  ilio  S.  A.  A\'t>iii}s  Al,iilntK*  *  ■<oiii'an.\ 
■.il'iiT  f|fv«'ir.\  i>a»'s  s»'|■^ii•>•.^  arid  ii.i  Ji'inii:ir\  \\  ill  Ixi-mmi'',  <<inn«M'l'  d 
\v  ilh    tji*'   t'/UnnUan    i\>iirk-ink.<  t^^iiJK  \|..iii        !.    \Viiini|.. 

I'.ii.iiii.i  .iMif   \'rkm-(»m-«'r. 

.\ii  I  -  r.;  Ml  \  I   l^l.^•i^  r>»M;'p.tNy;;!;-^rUy  dirrru^ 
li.tv»'  •b.'.iaj-"  '.  k  <U\.i<bVi,d'  of   jVr^^^^  .•C.iMMi.iMMi 

•  MristaniJiTii:  ^•l>llllll■■||..^l«(rk^  j>aVi(li!f  Janna'ry  -  l'»'  Imldt-rs  nj'   r.-c'urii 

•  ■n    .Viiv.  uifn'i-  ;*♦».     l»r  i(f  S '..".Mfi.tMMt  ;i.ltlitiioial  « «>nuii<>n    >ti«k    vo- 
..  iiil\    .iiiili<M*i'«'4 /*tiJM'«M^^^  l^jiK  M»»'- a;t»W<v.!invi<lrO«KA 
jiiiif  lli>'.   Fcsf.   is  i(»   |«'   >Ju}d    111   i<ii -'111    .~lin  ki'iiddiTs, '     Ii    is  :i|sii   jv-i 
pi.riKMl  jiiYii    rii^  ;Uid^p\vay    A1h<'1m.iiv   'i'*"d    t  '.niipyiiv .    <<(    ftid^i-w^i.x . 
I'.i     lias'  ^iai<svfl.lutw;  till'  >:id4f-r«il<^^ 


Till.    1;.    K   Sn  1:1  i:vv  vr  f>iMl*\  \  V.      riti.-  <  ..miiany    1.-    ai.-ijillnii; 

.   .  niiiplcU'  .••«Hii.(»'!'>'l»'   "f  *'"*  MpW'M:  sysfi'iji  r.r  lnMiiiii  ;md  \>itiilai- 

ii'4    1(1  rtn  .^•iaJ.^^<'<'^,'^r:^.l^  tottHin»uU«^  l*ari1i<'.  Jfai! 

^v.iv.    liiraii'd    ai^    itr«Kr<f\i<'\v,    Siisk.      Th''  >;iiim'   <«>ini>any,   is    .H.-iM 

..ii.w.VIJiH;:  ..siiMif:i.i=-  h.miiIji.-    in'  lljy.'  im/u    var  .IkiHi. 'if    llio    I'luliidi-Fjiliiii; 

&    ,W*!vM'P'    .'••^''^^•'>-     •■•'  -  M;UUm;.i4».vC  ;l*a..     w  lii.Vll     i^intains    i»v<m- 

r,iM».tM«1  .;i;;  l^»,.  rtf  ^iiHrt-;,  iiini' ill  I  In-  '"ir, r<'r>!ii'r  V*b«| •!«.<>>■  ili.'  Smni  i- 

•     l:.iih\:iv    <'•>..    «Vtl<':ii:.i.' ^^ 


Tl. 


i.i  M  ii:i<  M     \i'{vvi:\Ti.s   vr  T'''^"  *  ''^•''*^^^-•''•V  ''*''''''^^ 

iri'-ai  ;>iiJK)lalii--  a!  liH:  ■♦ '«iIli|i-AVm'>d  sliujis  nf  (lie  l.zik'"-  Sl|<»l'-  .Vc  . 
^rt'liiua.n  S«>M^ii«'rit  I'liilu-av  was  i|i'.siri!(cd  in  a  .si'i;L«>.s.  of  arUi'tc^ j 
II   Hiis  .ifitiriVdldnrii  :     i'.'".:.      A    now  iwiil  k;  «.;.  2r»l>  ri^ 

• 'i'fwkcr  A\'lH'<'i>»r  •rMii'iaiiiv  .lia»  ri'.>;i>iii J.\-  ii»'<-n  add»'<J  in  rlii>.  ff|,iiip-', 
nt'lU,.  Ir  opi>niW>  'ai :  I'lO  i».|»jnV/ Khs  HI  ind"^.  and  a  KI'.j  in. 
•  '■iiHiirttaJoi-.  Jni'i:-'  'Xi**'  fnlt'  load  f-nrnMit  xK- ;T.2«W^  aint"  i'^  'li' 
raii'^fv  .froin  fio  Itiad  l<>  fnll  li':)d'lii(»lnt:  fiv.-  Fr'o'ni  spai-kintj  wiiJioui 
rid.ivistini:.  fli'v-  >Mfiisli('^<."  and  <'\»'il  nioitifniary  ovcrloatf.s  as  hiidi  mm 
TTi  jMii'  Wmi'I;.  ii,r»»  :.titi>ssi|.i.li»'  Avflh'otii '  injiiriou^  ~narkinu. 

Til-     *  i-ivt-ki-r-tV^ivvrK-r     V\V:i)*yl  ri<i|ijnrd    nnih.iplv    \M|ia;«r    sysp-m  . 
...I    .■'|.fsi|    <M>M'tni.t.  is    nsf'd;    ..TliiS.'Wfis    «»IH'   ol".  fill-    li'l'st   ^^linps    to    liso 
iiViHA  Tdtia|/rii'diiiv.d.vivti)    nui'liilK-    l<»<ls.  -jImmiI    •lilfi-oiiiiit  tis   of   i\u} 
>  /iii.v.i;fJ^-d.'1iri.Mv; .  Jt.Mn-iJfJiiiiily  v  iirr.v»'^h  J».y  i  'r<M"ki,'i->VlnM'ili«r' 
!ii>ii-ii-.      Tlial. '  fl>i'  .vvi"'iiiif«'n'l    fia>'  ;;ii»>»vV-!.l 'si:.-,.-«''<>'rtil    is.    indirntcd  , 
>iy  .fFti-  Vail    riiat   'a    \i  r\    laru''   iii-i'"nlau'"  "f  iIh'    rnarlnn''.'-   at''   n'>\\ 

>fny»'n."ii»,ifi' 


<;i.,Ml;xi      I. I.I'   ll.n      •   '>MI\\l.      'Ilii-  .  <.iii|Mli.\    lia.-    Iliad''   a    <  nli 

ira<:i     \\ith     I  fi"-:  Tv\a.-     Tra>'(  iiHi   < '«>iii|ia  H.v     I'nr    ll»f  <H|tii|>i'iii;Hl    i>l"   a 

♦irr  un  •  lii?:'  Rii}ri.»«if    l»inwi•l'^t^  l^inias  juiti  .Sli'Minati,    "J'l-xa.s. 

Tlii.s    liiu'    s<  iH    (uirailii^I    iTi*;   ''xistijr^    sicfMu    nnc    |"'t«'''n    lln'    two 

vilii-.--    -.Mn]    will    l>i-    iiin-    (it^   ill'-    .'iiii::!'-!     i-Ii-iilf    inad--     ill    tllP    stale 


I'liwiT  will  I).-  j;4'inralfd  at  AIi  Kiniu-y.  a  town  al«nit  midway  . 
ill''  liii''.  Til''  '^•i|iiipiii''iii  111  till'.  piiW'T  .-laiion  iinli4dc.s  iwo  1.0<' 
k.w.  I  iirfis  sti\-(in  tiiili'i  yi'itt'r.iloVs,  Til"  I  ur('''nt  will  i»'  j;(.'Ut»rai' 
at  L'.'JiMi  \olts  and  ll."*  <.vrl.-s.  and  .>-l»'MI"<l  Vtp  >•'  11».TH>  \.)lt.s  t. 
tran.-^iiiissi'tii.  'I  ln'  ihrf'--|di;i>v  '  <iirr''ni  from  fiuli  of  l.ln.'  a*' 
••ratois  will  li'-  iian.'sfiiritMd  in  a  st-i  of  ihr>'«-  ^!.'!H  k.  w.  air  Ida 
iiansf'tniicr.s.  Six  siilisi-alions  will  he  pmvM'*<l.  iiudiuliiy;. on? 
till'  main  povv«'r  liotit><>  and  a  i»'>itab1*^-'-t|iiii»nunt:  tli*;  lalt<y  cot 
Ipi-i.^ini;  a  sp''rial  rar  roniainins  •"!•*»  k.  w.  loiary  <;"nv<^rtfrs,  a 
blast  lraiisfiiini«'r.s  anil  suitable  swiuhinif  ap!»anitiis.for  oritjwrf  iln 
llu'  f ran.-iiiis.'^ioii  .•system  wlnTi'vi'i'  ii'-i'Sxai-y.  TIk'  |MM-man<nf  <ir 
staii'iiis  hav  similar  cqniitini'm  iKdix.iriiii;  (UHi  volts  dir«'ct  .fuirvi 
i.i  ili(>  lint>.  Ii  us-.<»xi>prte<l  ihflt  i1j<^'' tpaii>mis»doi^  jW»t*'M^^ 
i'A''iiiiialIy  Uo  at  ."•.'J.imHI  \o)t.s.  and  ia|>.s  wifl  bi-  |irovidi'd  on  tl 
iran.sfoniiors  with  this  in  view.  Tlu'  lollin.K  '••iiiipiiK'nt  and  oMi' 
foaliif's  follow  in  piiieral  the  standard  diri'ct cnrir.'nt  iM-actice  > 
ili-  'Hiifnil  Klfrttic  .Vonipany.. 

K.\TKN-i«>\     til    till     W'l.si     .\i.i.t.-'<    \\i>i;ivs    ul     I'll     .\i.t.i>  I  ri  \i 
\tii;s    roMi-ANY.     Till'    i',\'i'-nsi«itis    toibt*    West    AHis,    Alilwanki' 
\\'o(k.s  of  tliv,  AJ|ts-<'halruors  '  'ompany.  which  aiv  now  api)roa<dii4u  - 
• 'iiiilil'-tion.  will  ad»l  si>1.imm»  .sij.  ft.  t'Mlu*  plant's  pri'-spnt  floor  -.wr- 
Ml'  li.'i'J.OiHi  j((j.   ft.,   and   iiiaki'  l.lli' 4^ntire   plant,  rajialtli?. of  alT<>rdi.iu  . 
"iiiployini'nt  to  1 1 .000  prr-Kons.'    Thi.s  .in  r-onnix't ion  '.with  ,t.hr  6tijT>r ; 
jdanls  of  this  etniipany   will  ;;ri\'»\  it  far-ilifii-s  for  afTordin.y  <*mpIoy 
iiJctit    to  :t    total    of   l.'^.tMHi    pfTsohs.      Tlu>   i'.^tonsions    b'-inir  bail, 
I  oiivi.vt  of  thrpo  nnuhini*  .shops  ninnins  oast  and  wrst  .'iml  paraili' 
to   tho  cxistin^r  units  of  which  ihero  ari»  Ihroo.     'Fhf'.so. now  unit 
■'ill  bo  r>7r>  ft,  Ion:;  and   two  of  tlicin   115  ft.  Avidf.  wliilip  tho  tliii' 

l»'i.s  ft.  wid»\  The  now  oroctins  shoji  will  run  north  and  .sonih 
as  tiTi  cxt1>nsJpn^to  the  prosont  shop  and  will  ii«»  l,i:!t!  ff.  fey  ilvi  ft 
in  .si/r>. "  .\n  oxtrnsion  i.s  al.so  bfin-.;  madi-  to  tli**  pri'.sfvnf  fouMdiy 
whi.-h  will  ;.'ivo  it  h  total  l.>n^Mh  of  !tltl  ft.  and  a  width  of  222.  fi. 
.\l<«0  an  o.xtpn.sion  to  the*  pattern  biii]din«'.  \vhi«h  Xvill  jj{.vr«r .H  .^-v.i 
bMiafl*  "f  !X>4  ft.  an«l  a  width  of  1i;>  ft.  Th>>  work  of  constnu'Viii.L 
tlii'.^i'    cxtoiisions    in\<d\''-    an    '■\p.ndiliir'-    'if    hVit    llin-i'    inl.Hio' 

■a  IS.  .•:^'^\:.- 

Ma'-Jiiin'   slio|i    No.    I.    whii  h    is    i>  pL<  ;t|  of   all    sjx.  nnii.s.   M'l-on 
.si  111' tod   to    form   Iwo   prin<ipb'   bfiys   it)   cro.s*; -S'.iti.iu.    ih'.'  on«^.  ^n 

.,  ilio  sontb  liido  fd"  the  bniblins  b»Mntf>i<i  ftVAVidr' aiid  .VJ  f(.  hiyi.  ami' 

i-    -.(-rvrd   b.v  a   .'M   ton  iraiH'.      Th(>  bay   on   iJn-   north  ."ildi^  is  7j    f: 

wiil*'    ;ind     12    ft.    !iii;h.    and   ha.s   a   1in>'W>f    inli'i-ini'diJit''   colnnni: 

,di\  i'liiia:  it  int<>   tW-o  di\  isi'^ns^-.ninv  .of  wlii'-h   H    l<i  ft.  .wid<'  jriid.  i-- 

.jrrvi'tl   liy  a    10   ton   «M\Mii<*/     *V  ffjUh-t^v'  ll.iHir 'foyorii!  tho'fjortK'ba 

dft<l    a    rii<'//.inin'>    fhor    for    hrvatorif.s.    i.iat     WHtiiis.    i-to.,    is    sn^ 

'  p'-iidfil    fi'-iiiu    tlic    ;.r;illi'ry    floor    ;:iid<'rs.      'rbr>'<'    '•J<'yai.<>rs.  'of    l|i- 
jiliinjjor.  t,Vp<»i;  iti'o  ■injsl.^Tkwl,  for  yoVvr?-*'  .Irt.  1b'<-  f»>»v.7.anin.«» .  f1oi.»r  a^U  _ 
uall'-ry.      Tru'ks'    oxt'iid    fi-Vini     tin  '  soii4li '  l>a>-    riinniii.tf    lasl    aiKi! 
\Ms|    inio  ill''  iii'itinu   simp.      Alailiiiic  .sh.ip   \o..  i{  diri'<'r>   from    th> 
.•^llj.«»>v  ;il»  s«'vor:il.  fojitnivs,  iM'ina^foiM':  jUfKrM"?  .«r  ru'Urhi  'and  bititt:  ' 
ajoiind  a    ••(•titral    court.     T'"'    ^^^'^   piin'-lfdi'   f'Mir  sjjuy   bays   ar  • 
T,v,   fi.    wide   jind   72    ft.   l.ii.ah.  and   ajv   <  o,nii<'<:ti'd   ai,   Iroiii   '•ud.s   h;. 
.iuty'fi  '»f-  similar  fu'lsbt  -C«»f/H-  XJMriili'  ot  '52  .f^..  irt  o|l*»;fiiir'-;:inil-..M»"f\.  ..' 
at    llio  otfy^r.     Tlfc'  <'''Utr"  si'cfion,  is  riv<ifcd  itvcr  lo  a 'tn-iuht  of  on-' 
,> lory-  a Md,  divided    info  two  bav.''^.  each  i!tf  .ft.    Widt>.      'rjii*  ort'ciJM'f 
jiholi  is  \praclic:in.v   a    dnpli'-aliirtt    r»f,  tb<;'  }tr<'.sfM.t    bniMinsr   in  fop'. 
-tructioii.    till"?    ftrinclp1»«    |i,iy    I«inu    72    f(.^\vid''    and    72   ft.    hirli 
and  srr\i'd  by  a  7/*  t'>n  cranf>  wiih  a  '"'O  ft.  lift.    T'ho  now  t< Mind r.\ 
.•lud  patjorn  bnildJnss  an-  f>f  4lio  .sanio  ctnis*tniOlion  <!iVs  the  o>cisiiiiJ. 
lijiildinffs,  boinsr  of  tho  niodorn  t.vpo  adap<;od  to  tho.sp  pnrpoww. .,■-.. 

Tlip  powor  hoiiso  oipiipmont.  for  fnrni.sbine'  P'ovr  to  tho  work."-' 
'•\|i'usirms  «-onsist.s   of  otic  '.\\   and   Til    x    12   in.    IJi-ynolds   vorficii 
C'I'oss-  miiipfi'in*'  oTiiiino.  dirot't  «'onnoHo<l  to  a   l.tX¥)  k.   w.  ItnllocV 
iliroct  onrr«'nt   u^i'in'i-tifor  and  an  .Mlis  Clialini'rs  r-ros.s  coinpoimd  a'" 
comiii'ssor    with    air    cylindors    1"^   aptl    •'.Ox    A'l    ins-.,    tho    .sioaii 
..vlind'Ts  boinji  of  tli<»  saitno  srz«.      trt  the  ludh't  honsp'fivo.  Kdpe  :. 
iitoor*'    tiibo   boilors  with    a    total    a;::;n>satf'?    liorso  pnw<>r   of  .■'•.2'.»"'. 
and  .a   Iioatinir  siirfa<-o  of  tJ.riW;  «q.  ft.  oarh.  will  n'p'-'icc  lit''  pif>s<Mr 
iMiilcr  otinipmcnt.     Tho  new  l»oiJ»»rs  will  bo  opor.itod  in  coiuifittio' 
•riilli  .Tonos  under  food  .sfoicrs.     .V  .*;tack  17r»  ft^  ?ii!;:li.  and  IS  fi,;.in.  . 
>jde  iliamoler  will  fiirnisb  natural  dr.ift.  ..*       r' 

;       'I'll''    lieaA-y    nciehinc    l"o|><   <if    various    kinds   at-    prr-'Kf'iv|l    iilsli^I'leV'; 
will    Ik-    diiplic.itod    in    (ho    now*    machine    ^;liop  ■.imli.s 'nh*l    tH|jiii»lc. :  • 
iii.nii'd  by  .special   lords  siiitabb'  for  .s|i''<  ific  piirpos'fvs,   sn<h  ji.s   lb*  • 
Imildin^    of   sloam    turbines,    sas    fn'jine.s.   etc.      nire«-.t    ci-irrenf  .a' 
2.''><>  voTtsri.*  rti.stnbot«d  Ihnnii^hoiit  the  works  for  llio.  ^^pi'r.-iliotj"  oi  . 
tiiot'ii-s   on    ni.i'Iiini'    t'l.iU.      'Hi'-se.  motors.  ;irr'   l.-irii'-ly   op'-ralod    or 
(lie   Ward  l,<'on.iid  mult  iple  yoltase  livi'  win*  sysl'-m  w  liieh  -^ives  2j, 
di  ffonnt    spooffe "  for  oa«?!r'  nMihVr.  >  Tlw,  y  a  rrls  bi>1  wrtfi  S^^'  ya-ti»»ii>. 
biiildin'.;s  are  a«  completoVv  ei|uiii)i''d  with  ti-iino^.fl^  iS  llln  int<»rio\. : 
of  the  biiildin*.'.  and  an-  utilix.'d   f<ir  st..r.i;ie 
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RAILROAD  ^JOURNAL 


'       FEBRUARY,    11)07.  ;•> 
STEEL  PASSENGER  CAR. 

•  ■  -liiiXtV  JHIiA.N.I)  R.\|*iK«»AD;    ■■■ 


111.    A  iiHM'Ci«n  Car  & '  F<uin«l)y  (Tfinipany   has  mently  de- 
-iuiK'tl   ;iini    built    :i  saiiipl*'   aU-siin'l    iJassi'hsi'iv  H>a(  h 
1..  Mi:    IsJjm*!    Railroad.     Thix  f-rtir  ii4;,;<<ntstr)i(Ft(?rt    f«^  g^ 
-;ii)i.    door  |>lau  as  th&  ^^w^'en:t  PipfinjiylMrvia^s^^ 


sii-en  th?it  the  Iwdy  end  <-4irlihe  is  dooWe  aiid^lJi*  pmiine.^  ami 

raftors  are  not  <-ontiimt<us,  tire  «wo  aiiiiii*  irons  forniin?;  tlif 
IwMiy  end  «-aiiines  hoing  held- ,  titseihvr  J)y  rivt-ts  jiassiu:: 
rhi-oiigh  sparing  thJnil>l«N«.aie'^ -ea\"*.s.  ankles,  and  side  j»lai« 
angles  l>eing  the  only  rontinuous  iii«»mWrs  ivonnei-tMiR  hoo«h  to 
iiody  framing.         •  ;  ;^^;      ? 

.:  In  tiie  luatrt-r  of  weiglifs  it  Is  iiiu-iv.viinjj;  u>  noU'  thai.  Uiis 
fiiv  Wfijihs.  o.xclusiv^'  of  the  storage  ba1t«.'ri<  :=.  ^»ili  I. _:'•'.  Jhs.  jwr 
isseated  passenger,  vihiIe,oti«  of  th^^^^^^^^  coaches  on 

the  P.  R.  R.,  which  does  not  t-arry  sjto'iigj?  liatterieB,  weisrli^ 
1  .:'<*.:V  lbs.  per  seated  passeng;^r.    That «ar  is.Vft.  3'|  ins.  shorttr 
than  the  Long  Island  <ar  and  seai.'^  Imt  <>L'  iterson.'^.     The  e\ 
f<?llenl  appearanet'  of  both  the  exterior  ;rnd  intei'«<»r  of  tU**  <;n 
is  sliown  in  the  i*j*rodnHions  frwH  Vh«T«j'gru|.»hs. 

In  general,,;-fhe  .s('he!ne  tUV  U*!Kis»i   iis  «n  siij^hmI   »hv.  ivh<tl< 
weight  of  t|ieea>\bedyf  rouji  wo:^^^^^ 


•r.'  '%..v.^i>a3if>  r::|^^  t>t  *.>)»  ttA.iiJtu.xii. 


.gei<  car,- iMid  w|ll  seat  72  persons,  jit  Is  pvtw'tieally  ail  steel 
ihroiighoat,  the  only  wood  found  in  the  construction  being  a 
j^mall  amount  used  for  holding  a  part  of  the  interior  finish. 
It.s  length  over  buffers  is  G7  ft.  4J,4  ins,, -an<L  its  tot^l  weight  ^ 
ill  running  order  is  94,500  lbs.  ■  :  '  -- ?'•  .' :^^^^'V 
^The  primary  considerations  in  designing  tliis  car  t»ere: 
First,  to  niai<e  It  absolutely  fireproof:  second,  to  so  arrange 
the  construciion  as  to  make  il  as  strong,  or  stronger  in  col- 
Jisioii,  than  any  j)a.ssenger  «ar  now  runniug.  and,  third,  to 
Mlaike^^t.aj^  light  in  weigljt  as  tVie  otli«i*  consifler^tlons  avou1«I 
l'<riiil(.  Special  (are  \v.as-  also  giyeu  to  hiaUing  both  the  e-\- 
tt'rjtir  ajid  init»rior  of  as  idea-sinii  an  appcarajue  as  possible. 
That  all  of  these  problems  lia\e  been  suftessfuny  solved  H 
'•videjit  froiii  a  «H-efal  ijjspection  o^^^^  tlje  illustrations  showii 
lerewith.  It  Is  pvidcniiy  fireprooL  as  there  is  nothing  com- 
I'Msijbli"  ill  its  constiuct ion  To  withstand  ordinary  Itiiffini: 
.-iriiins  ;\nd  sbocUs  due  to.  eollisions.  th<?  ear  is  etpiipped  with 
W'estiiighouse  friet  ion  (Intft  gea"!'  and  the  tJouId  friction  bujffer. 
\^lli<  li  li.ive  a  contbined  <:ipaeiiy  of  -soiiiething  over  :100.00» 
lbs  and  the  Jciifci- sills,  (i.nsistlng  of  HKin.  I  bcaiiis  whfeh  are 
KiiiliiiiKHis  fiem  buthiiu  beam  III  iniHiiii:  iteani:  an«l  the  iilaiform 
I  I'eams  exh-nding  from  the  bumiig  beam  through  both  members 
•r  Ml.  iinubi..  iMdsferainltjpd  together  t)y~«^^^^ 
ii\.i.,|  If,  tiio  top  lla  11. ties  aiHl  ttseti  as  pliilfbrin  (Inor  plat»»s.  tii 
Mlililb.n  to  tlr<;se  tht'  diapbiagms  are  so  arranged  that  the  side 
^littivi-s  iif  the  car  Avill  alst)  assist  rhec'-JitiM;  sills  to  withstand 
any  shoi  ks.  Ftirtherinoro'  frnm  a  :studv  M  lh«'  design  it  will 
'•'•  s<M-n  that  the  vestibule  and  r«M»f  <-o.nstrncti«in  are  stnh  us 
I"  inevent  n  e<rnapse  of  the  Itcidy  in  case  of  a fonier  blow  or 
of  ijveriurning  upon  an  emiianknient.  'IJie  design  of  the  hood 
i>  siHh  that  fiUouldk  hecdme  <Iistbited  hy  reason  of  a  c^^^ 
li-^inn  it  can  l.e  retnoved  Avithout  disturbing  the  main  inemberis 

or  the  body  fiw  Qg,    By  reference  to  Uied^^  it  will  b^ 


of  the  car  below  the  window  sills.  These  girders  are  in  turn 
supported  by  the  large  double  bolsters,  which  carry  the  weight 
to  the  center  jdate  through  a  short  section  of  the  center  sills. 
The  weigjjt  of  the  roof,  vestibules,  floor,  center  sills  and  liTe 
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load  are  all  transferred  to  the  side  girders  by  means  of  the 
side  posts,  cross  bearers  and  end  sills. 

These  side  girders  consist  of  a  3-16-in.  web  plate  formii  - 
the  side  of  the  car  below  the  windows  and  a  tension  membf  , 
consisting  of  a  6  x  6-in.  angle  iron,  which  forms  the  side  si 
of  the  car.  The  compression  member  of  the  girder,  whi  !i 
becomes  the  tension  member  for  a  short  distance  over  tl  " 
bolsters,  consists  of  two  pieces,  a  specially  rolled  bulb  anp  p 
on  the  outside  and  a  7-16  x  3-in.  continuous  steel  bar  on  t1 '^ 
inside  of  the  plate,  the  two  being  securely  riveted  togeth  : 
with  the  plate  between  them.  The  web  of  the  girder  is  sti  f 
ened  by  the  side  posts  of  angle  and  T  Irons,  which  are  offs- 1 
at  the  bottom  and  top  to  clear  the  lower  angle  and  the  upp'  r 
bar,  and  are  securely  riveted  to  both  the  plate  and  the  othi  r 
members.  The  whole  girder  is  stiffened  sidewise  by  the  cror^ 
bearers,  of  which  there  are  three,  the  end  sills,  floor  beam  . 
and  by  the  carlines  acting  through  the  side  posts. 

The  weight  of  the  vestibule  is  carried  quite  largely  by  its 
roof  construction,  which  transfers  the  load  through  the  cornpr 
posts  and  door  posts,  and  thence  by  the  end  sills  to  the  sldo 
girder.  The  weight  of  the  platform,  which  also  Includes  som^ 
of  the  vestibule,  is  carried  by  two  auxiliary  or  Intermediate 
sills,  consisting  of  8-In.  channels,  which  are  supported  at  th" 
end  sill  and  transfer  their  weight  by  that  means  to  the  sidp 
girders.  These  also  extend  Inward,  and  are  connected  to  both 
sections  of  the  bolster. 

The  general  features  of  the  construction  of  the  whole  car 
are  very  clearly  shown  by  the  Illustrations,  and  it  will  no' 
be  necessary  to  consider  them  In  any  great  detail.  The  fol- 
lowing general  description,  however,  will  be  given  largely  a" 
a  supplement  to  the  drawings: 

The  underframe  comprises  the  6  x  6-In.  angles  forming  thf 
lower  part  of  the  sidf*  girder,  which  act  as  side  sills.  Th.' 
Ifl-In.  T  beams  set  at  IR-in.  centers  act  as  center  sills.  Thf^ 
three  cross  bearers  are  equally  spaced  between  the  bolsters, 
and  a  pair  of  diagonal  braces  connect  at  the  Junction  of  thp 
cross  bearers  r.nd  side  sills  by  means  of  gusset  plates.  The 
floor,  which  Is  formed  of  "Acandllth"  cement  spread  on  corru- 
gated sheets  of  galvanized  Iron,  made  of  a  special  keystone 
section.  Is  supported  on  the  center  sills  and  by  longitudinal 
angles  resting  on  the  cross  bearers  and  bolsters,  there  belnj; 
one  at  the  side  posts  and  one  Intermediate  between  that  and 
the  center  sills.  These  longitudinal  angles  are  further  sup- 
ported by  the  floor  beams  connecting  between  the  center  and 
side  sills,  and  consisting  of  3-In.  angles.  This  construction 
leaves  an  open  space  of  about  3%  Ins.  below  the  floor.  In  which 
cables,  pipe  lines,  etc.,  can  be  Installed  without  dlfBculty,  If 
desired. 

The  cross  bearers  consist  of  flange  plates  placed  between  the 
side  and  center  sills  and  riveted  thereto,  as  well  as  a  spacing 
plate  of  similar  construction  between  the  center  sills,  below 
which  there  Is  a  special  trough  section,  which  is  continuou? 
from  side  to  side  of  the  car  below  the  center  sills  and  Is  se 
curely  fastened  to  the  side  sills.  A  short  cover  plate  Is  passed 
through  the  web  of  the  center  sills  and  riveted  to  the  out 
standing  flanges  of  the  side  fillers. 

The  holsters  are  also  formed  of  pressed  steel  fillers  or  web 
plates,  there  being  a  pair  between  the  side  sill  and  the  plat- 
form intermediate  sill,  another  between  that  sill  and  the  center 
sills  and  a  cast  iron  spacing  piece  between  and  below  thr 
center  sills.  A  heavy  bottom  cover  plate  1  x  10  ins.  Is  car 
ried  from  side  to  side  of  the  car  and  securely  riveted  to  the 
side  sills  and  filling  pieces.  The  top  cover  plate,  %  x  10 
ins.  in  size,  is  formed  in  three  sections  with  a  lapped  splice, 
the  center  section  extending  through  the  web  of  the  center 
sills.  This  construction  is  so  designed  for  the  purpose  of  mak- 
ing It  possible  to  remove  these  cover  plates  if  necessary  with 
out  disturbing  the  side  sheathing.  The  two  bolsters  are  about 
5  ft.  apart,  and.  as  above  mentioned,  transfer  their  load  to  the 
center  sills  at  this  point.  For  a  distance  of  3  ft.  on  the  bot- 
tom of  these  sills,  between  the  bolsters,  there  is  a  heavy  cover 
plate,  to  which  the  center  plate  Is  fastened,  and  sills  are  fur 
ther  reinforced  by  a  top  plate  of  channel  shape  riveted  to  the 
webs  of  both  sills. 
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The  end  sills  also  consist  of  double  flanged  plates  between 
the  longitudinal  sills,  and  include  a  channel  which  passes  con- 
tinuous below  the  center  and  platform  sills  and  is  turned  up 
at  either  end  and  securely  riveted  to  the  flanged  plates. 

The  draft  gear,  as  previously  mentioned,  is  of  the  Westing- 
house  friction  type,  and  because  of  the  height  of  the  center 
sills  narrow  draft  sills  were  necessary,  these  being  formed  of 
pressed  steel  shapes  and  securely  riveted  to  the  bottom  of  the 
center  sills,  extending  back  beyond  the  draft  gear  and  having 
a  cover  plate  so  arranged  as  to  assist  in  transferring  the 
buffing  stress  over  some  distance  on  the  center  sill.  The 
draft  gear  cheek  plates  connect  partially  to  the  center  sills 
and  partially  to  these  draft  sills,  the  center  line  of  the  draft 
gear  being  nearly  on  a  line  with  the  lower  edge  of  the  center 
sill.  The  buffer  is  of  the  Gould  friction  type,  and  is  located 
a  short  distance  above  the  center  line  of  the  center  sills,  so 
that  in  case  of  a  heavy  buffing  stress  it  will  be  transferred 
to  very  nearly  the  center  line  of  the  sills. 

The  side  posts  consist  of  3  x  2-in.  L's  and  3  x  3-in.  T's,  the 


the  weight  of  the  vestibule,  and  also  is  of  great  value  as  a 
stiffener  to  prevent  the  collapse  or  crushing  of  the  vestibule 
in  collisions. 

The  interior  finish  is  of  steel,  with  the  exception  of  the  head 
lining,  which  is  of  a  material  known  as  "Durite."  The  pressed 
steel  mouldings,  battens,  etc.,  are  connected  to  the  steel  fram- 
ing in  many  cases  by  means  of  wooden  fillers,  as  is  shown  in 
the  enlarged  section  through  the  sine  Of  the  car.  However,  it 
might  be  mentioned  that  some  of  the  sections  Shown  in  this 
illustration  as  being  of  wood  were  actually  constructed  of 
Itressed  or  drawn  steel.  In  fact,  there  is  absolutely  no  wood 
used  that  is  not  encased  in  metal.  The  window  sashes  and 
the  window  sills  are  both  of  steel.  The  interior  is  painted  in 
an  excellent  imitation  of  mahogany,  and  to  all  appearances  ift 
finished  in  wood,  giving  it  the  same  pleasing  appearance  that 
is  found  in  modern  passenger  cars. 

The  outside  roof  is  of  "Durite,"  over  which  is  spread  a  can- 
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latter  forming  the  single  posts  and  two  of  the  former,  spaced 
at  various  distances  apart,  forming  th*e  double  i)Osts.  These 
are  offset  at  the  bottom  and  belt  rail,  as  previously  mentioned. 
At  the  top  they  connect  to  a  side  plate  angle  of  414  x  3-in.  sec- 
tion, which  extends  continuous  from  end  to  end  of  the  car. 

The  carlines,  consisting  of  light  angles  in  one  piece  from 
side  plate  to  side  plate,  are  bent  to  the  proper  contour  and 
connected  to  the  side  plate  by  light  pressed  connections.  There 
is  a  carline  at  the  junction  of  each  side  post.  The  bracing  and 
stiffening  of  the  roof  construction  is  clearly  shown  in  one  of 
the  illustrations.  Special  attention,  however,  might  be  drawn 
to  the  fact  that  there  is  a  vertical  %-in.  steel  plate  forming 
the  side  of  the  clerestory  in  the  vestibule.  This  plate,  with 
its  angle  iron  connections,  acts  as  a  cantilever  for  supporting 


vas  cover,  the  corners,  hoods  and  hips  hating  copper  flash- 
ings. The  construction  in  this  respe<t  is  that  usually  found 
on  wooden  cars.  The  seats  have  a  steel  frame  and  plush 
cushions  and  backs,  being  furnished  bj-  Hale  &  Kilburn,  and 
conforming  to  the  standards  of  the  Pennsylvania  Railroad. 
The  luggage  racks  are  continuous. 

The  specialties  used  in  this  car  outside  of  those  already 
mentioned  consist  of  the  Gold  car  heating  system;  Pantasote 
curtains  with  Forsythe  fixtures;  Dahlstrom  all-steel  doors; 
Symington  journal  boxes;  Baltimore  Railway  Specialty  Com- 
pany's side  bearings;  Schoen  rolled  steel  wheels;  Adams  & 
Westlake  hardware;  Stanwood  step  treads;  Westinghouse 
quick  action  brakes  and  air  signals;  Columbia  lock  nuts  on 
all  bolts  throughout   the  whole  car.    The  Universal   Electric 
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tetorage  Battery  Company's  lighting  system  is  used,  whicli  con- 
sists of  o2  cells,  with  a  capacity  of  GUU  ampere  hours,  and  is 
capable  of  lighting  all  of  the  lights  in  the  car  for  a  continuous 
period  of  "JU  hours  without  recharging. 

The  trucks,  as  can  be  seen  in  the  illustration,  follow  the 
general  lines  of  a  standard  equalized  i)assenger  iruck,  with  a 
wheel  base  of  8  ft.  They  are  steel  throughout,  and  of  a  very 
open,  simple  construction. 

The  general  dimensions  and  weights  of  this  car  are  as  fol- 
lows: 

l^eugth  over   buSerii    07   It.   4  V.*    ins- 

L*uj{lh  over  body 58  ft.  5  ^   ius. 

Width   o%er  sheatliiug    y  It.  6%   ius. 

Width   over   all    lu   ft.   2  Vi    ius. 

Height  rail  li>  top  of  roof   14  it.  U  V*   ih. 

Height  rail  to  bottom  of  .side  sills    3   ft.   o^    ius- 

Truck  centers    45  ft.  3       ius. 

Height  rail  to  top  of  platform    4   ft.   1%   ius. 

Clear  width  of  aisle   25 -'^    ius. 

Seating   capacity    12    persou-s 

Weight  of  body    Ott.sou  lbs. 

Weight  of  trucks   22,000  lbs. 

Storage  batteries,    iucludiiig  boxes,    hangers,  etc 5,700  lbs. 

Total   weight  in   ruuuiug  order U4,50o  lbs. 


RAILROADING  FROM  A  BUSINESS  POINT  OF  VIEW. 


Railroading  consists  essentially  in  the  manufacture  and 
the  sale  of  transportation,  and  it  is  obvious  that  it  should  be 
made  as  cheaply  as  possible  and  sold  for  as  good  a  price  as 
the  market  will  afford.  To  accomplish  either  of  these  pur- 
poses Involves  the  same  knowledge  of  facts  that  must  be 
possessed  in  the  manufacture  of  any  other  commodity.  I  be- 
lieve that  it  Is  true  that  in  no  business  of  equal  magnitude 
are  books  kept  with  so  little  reference  to  the  collection  of 
useful  facts.  The  accounts  that  are  kept  are,  in  the  most 
part,  of  very  little  value,  because  very  ordinary  investigations 
may  prove  them  to  be  incorrect  in  detail,  and  even  when  one 
essays  to  obtain  a  statement  of  the  cost  of  repairing  any  par- 
ticular engine  or  engines,  or  any  of  the  many  facilities  which 
are  employed  by  any  great  railroad,  the  result  will  be  dis- 
heartening in  the  extreme.  Nevertheless,  every  railroad  in 
the  country  goes  on  piling  up  figures  which  are  meaningless, 
and  which  are  not  and  cannot  be  used  for  the  only  purpose 
for  which  they  should  be  made,  viz.,  to  make  it  possible  "to 
determine  with  approximate  exactitude  the  relation  between 
the  cost  and  the  selling  price. 

To  my  mind,  the  practice  pursued  by  most  .oads  in  an  en- 
deavor to  secure  minute  supervision  of  its  affairs  is  short- 
sighted in  the  extreme  and  results  in  the  perfunctory  per- 
formance of  many  duties  by  officials  receiving  high  salaries, 
who  could  be  much  more  profitably  employed  in  looking  after 


t.ther  matters.  Cases  repeatedly  come  to  my  attention  in 
which  requisitions  are  made  for  certain  articles  which  are 
indispensable  and  in  current  use.  These  requisitions  possibly 
require  the  signature  of  at  least  a  half  dozen  different  officials, 
and  it  is  quite  probable  that  a  month  may  elapse  from  the 
time  the  requisition  is  made  until  it  receives  all  the  approvals 
which  are  deemed  necessary  in  order  to  enable  the  purchas- 
ing agent  or  storekeeper  to  furnish  it.  Of  course,  some 
requisitions  are  disallowed,  and  properly  so;  but  all  that  is 
saved  through  this  procedure  is  wasted  many  times  over  by 
the  delays  which  result  in  securing  the  things  that  are  really 
necessary. 

My  own  idea  in  regard  to  matters  of  this  kind  is  that  there 
should  be  some  official  connected  with  the  auditing  depart- 
ment and  allied  with  the  purchasing  and  store  departments, 
who  will  have  authority  to  approve  requisitions  which  should 
come  to  him  usually  with  not  more  than  two  signatures;  first, 
that  of  the  man  who  originates  the  request;  and  second,  that 
of  his  immediate  department  superior.  If  error  is  .made,  or 
if  a  man  is  extravagant,  the  fact  will  be  very  soon  ascer- 
tained and  the  proper  corrective  applied.  As  hereinbefore 
stated,  many  records  are  made  which  are  absolutely  value- 
less. A  great  many  of  them  were  legitimate  enough  when 
they  were  inaugurated,  but  the  necessity  for  them  has  passed, 
and  they  are  still  kept  up  a.s  a  matter  of  form. — Mr.  J.  W. 
Kendrick,  second  vice-president  of  the  Santa  Fe,  before  the 
Xeiv  York  Railroad  Club. 


Brake  Shoes  on  the  Subway.— Twenty  tons  of  brake  shoes 
per  month  are  stated  to  be  used  up  in  the  New  York  Subway. 
The  brakes  are  applied,  it  is  said,  for  nearly  one-quarter  of 
the  total  time  of  running  upon  the  local  train  runs  and  for 
about  one-eighth  of  the  total  running  time  of  the  express 
trains. — Eng.   Record. 


Superheated  Ste.\m  in  Locomotive  Sf^vice. — The  Carnegie 
Institution  of  Washington,  D.  C,  has  made  a  grant  of  |3,000 
a  year,  for  a  period  of  four  years,  to  Dean  W.  F.  M.  Goss,  of 
Purdue  University,  Lafayette,  Ind.,  for  the  purpose  of  deter- 
mining the  value  of  superheated  steam  in  locomotive  ser- 
vice; first,  in  connection  with  single  expansion  engines;  and 
second,  in  connection  with  compound  engines.  This  is  the 
second  grant  which  the  Institution  has  made  to  Dean  Goss. 
While  given  to  him  personally,  its  effect  will  be  to  stimulate 
and  to  make  more  effective  the  work  of  the  Purdue  Lo<omo- 
tive  Laboratory.  Funds  thus  received  will  be  employed  in 
supplementing  the  resources  of  the  laboratory  as  derived  from 
all    other   sources. 
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A  visit  to  a  number  of  the  largest  railroad  repair  shops  re- 
veals the  fact  that  in  each  shop  there  is  a  state  of  more  or 
less  dissatisfaction  with  the  amount  of  work  done  and  its 
cost.  Each  shop  is  endeavoring  to  improve  its  output, 
both  in  ciuantity  and  cost,  and  is  diligently  inquiring  what 
me  other  shops  are  doing  and  how  they  are  ck)ing  it.  A  great 
many  methods  for  procuring  the  desired  results  are  tried. 
One  shop  learns  of  the  way  certain  work  is  handled  in  another 
shop  and  adopts  the  method  bodily  only  to  find  it  a  failure 
,\hen  transplanted. 

A  very  interesting  comparison  of  the  different  methods  of 
iiandling  work  is  obtained  in  a  large  repair  shop,  which  we 
shall  designate  as  No.  1,  having  one  general  machine  shop  and 
three  separate  erecting  shops  under  different  foremen.  Two 
of  the  erecting  shops  are  small,  comparatively  dark  and 
.  lowded,  while  the  third  is  light,  thoroughly  modern  in  every 
r€S|)ect,  and  has  more  floor  space  per  engine  than  any  other 
railroad  rei)air  shop  in  the  country.  The  two  older  shops 
have  only  fair  crane  facilities,  while  the  new  shop  has  not 
only  three  large  cranes,  capable  of  lifting  the  engines,  but 
four  jib  cranes,  which  run  over  the  engines  and  handle  light 
material.  All  three  shops  are  longitudinal.  The  road  has  a 
large  number  of  engines  of  one  class,  so  that  the  work  in  the 
three  shops  is  practically  the  same.  The  new  shop  uses  the 
highly  specialized  method  of  a  gang  for  every  job.  One  gang 
does  all  the  steam  chest  work,  another  all  frame  work,  another 
all  cylinder  work,  and  so  on.  One  of  the  older  shops  uses 
practically  the  same  method,  but  does  not  specialize  to  quite 
as  fine  a  point  as  the  new  shop.  The  other  shop  uses  the 
method  of  having  each  gang  take  three  to  five  engines  and 
carry  through  all  the  work,  from  stripping  to  firing  up.  The 
same  piecework  prices  prevail  in  all  three  shops,  and  all  work 
is  delivered  from  the  machine  shop  fit  up  ready  to  go  on  the 
engines.  Strange  as  it  may  seem,  the  output  from  each  shop 
is  exactly  the  same  when  reduced  to  a  man  hour  basis.  In 
other  words,  the  efficiency  of  the  man  is  not  increased  by  im- 
proved conditions  and  specialized  methods. 

Another  railroad  in  the  same  district  has  a  shop  (No.  2)  in 
an  old,  dark  building,  which  is  so  badly  out  of  repair  that 
numerous  props  are  required  to  keep  it  from  falling  down. 
This  is  a  transverse  shop,  with  no  cranes,  and  so  badly  de- 
signed that  often  one  engine  has  to  be  pulled  outside  before 
another  can  be  wheeled.  Wheeling  and  unwheeling  are  done 
by  a  drop  table,  which  can  handle  only  one  pair  of  wheels  at 
a  time.  Wheels  and  boilers  must  be  pulled  out  into  the  yard 
and  switched  to  the  wheel  shop  and  boiler  shop,  respectively. 
In  fact,  the  conditions  are  generally  adverse,  and  the  only  re- 
deeming feature  is  the  fact  that  the  shop  is  well  provided  with 
modern  machines  and  tools.  The  piecework  system  is  used, 
and  the  prices  are  somewhat  lower  than  at  Shop  No.  1.  In 
the  erecting  shop  there  are  only  three  gangs;  one  does  the 
stripping,  one  all  the  work  below  the  running  boards,  and  the 
third  all  the  work  above  the  running  boards.  All  fitting  up 
is  done  in  the  machine  shop.  The  engines  are  about  the 
same  weight  and  general  dimensions  as  on  the  first  road,  yet 
the  output  of  this  shop  on  the  man  hour  basis  Is  far  greater 
than  at  Shop  No.  1.  Again  it  appears  as  though  the  condi- 
tions do  not  affect  the  efficiency  of  the  men. 

A  third  shop  (No.  3)  in  a  different  section  of  the  country, 
and  using  entirely  different  methods,  has  practically  the  same 
man  hour  output  as  Shop  No.  2.  This  last  shop  is  operated 
on  the  individual  effort  method;  has  a  splendid  shop  building, 
housing  boiler,  erecting  and  machine  shop  under  one  roof;  poor 
crane  facilities,  excellent  light,  fair  machine  equipment  and 
ample  erecting  space.  The  specialized  gang  system  is  used, 
but  the  gangs  both  fit  up  and  erect.  For  example:  The  guide 
and  piston  gang  not  only  does  all  the  bench  work  on  guides, 
pistons,  cylinder  heads,  casings  and  crossheads,  but  puts  them 
on  the  engine.     Here  are  two   shops,   with   entirely   different 


methods  and  conditions,  yet  with  the  same  efficiency  on  the 
man  hour  basis. 

As  it  is  scarcely  just  to  compare  piecework  with  daywork 
shops,  let  us  consider  two  daywork  shops  wiihiu  ten  miles  of 
each  other,  and  handling  almost  the  same  class  of  engine. 
One  has  splendid  buildings  and  practically  every  modern  im- 
provement, while  the  other  has  old,  out-of-date  buildings,  no 
cranes,  and  no  modern  improvements  of  any  desciiplion  ex- 
cept that  there  is  a  good  equipment  of  machine  tools.  The 
second  shop  gets  out  50  per  cent,  more  work  on  the  man  hour 
basis  than  the  first  one. 

These  facts  are  sufficient  to  cause  one  to  stop  and  think. 
Wh^t  causes  these  differences?  What  influences  the  efficiency 
of  the  men?  Not  only  do  some  shops  get  a  low  eflkiency,  but 
the  surcharges  are  enormous,  due  to  the  expensive  equipment. 
If  the  shop  methods  and  equipment  do  not  affect  the  efficiency, 
there  is  only  one  other  source  to  look  to — the  organization. 

At  Shop  No.  1  there  is  divided  responsibility,  the  shop  being 
under  the  management  of  two  men.  neither  one  of  which  is 
in  complete  chaige  of  any  one  department  or  responsible  for 
the  output.  Each  shop  has  a  foreman,  who  spends  most  of 
his  time  in  the  office  going  over  time  cards,  piecework  rates 
and  other  clerical  work.  The  gang  leaders  are  paid  by  the 
day,  and  earn  considerably  less  than  the  men  under  them. 
Naturally,  they  have  no  incentive  to  push  the  men,  and  are 
jealous  of  their  earnings.    As  a  result  the  efficiency  is  low. 

At  Shop  No.  2  one  man  is  directly  responsible  for  the  out- 
put, and  is  directly  in  charge  of  the  work.  Under  this  man 
are  foremen,  gang  leaders,  and  an  assistant  who,  in  a  commer- 
cial establishment,  would  be  known  as  a  "pusher."  It  is  his 
duty  to  push  and  see  that  every  man  and  every  machine  is 
going  at  full  capacity.  The  foremen  have  nothing  to  do  with 
l)iecework  rates  or  timekeeping,  but  give  all  their  energj'  to 
getting  out  work.  They  receive  a  monthly  salary  which  is 
large  enough  to  keep  them  from  being  jealous  of  the  piece- 
workers. The  gang  leaders  work  piecework  and,  as  their  earn- 
ings increase  w^ith  the  men's,  have  every  incentive  to  hustle 
and  push  the  men. 

At  Shop  No.  3  one  man  is  directly  responsible  for  the  out- 
put. An  inspector  relieves  him  of  the  responsibility  of  decid- 
ing what  work  shall  be  done  and  looking  after  material.  The 
foj-eman  and  gang  leaders  have  no  offices  and  do  practically 
no  clerical  work.  All  work  is  done  under  the  individual  effort 
method,  and  the  foreman's  or  gang  leader's  bonus  increases 
directly  as  the  men's.  Moreover,  he  receives  an  additional 
bonus  for  getting  out  work  ahead  of  the  schedule  time.  The 
result  is  high  efficiency  of  the  men. 

In  the  first  of  the  daywork  shops  the  chief  duties  of  the  fore- 
men seem  to  be  to  order  material  and  to  assign  work  to  the 
men.  The  idea  of  timing  an  operation  or  of  trying  to  push 
the  work  seems  to  have  never  entered  their  heads.  The  men 
practically  work  as  they  please,  and  an  extremely  low  effi- 
ciency results. 

At  the  other  daywork  shop  an  accurate  record  is  kept  of 
each  day's  work,  and  if  a  foreman  has  fallen  below  his  al- 
lotment he  is  immediately  notified.  He  is  also  notified  if  the 
price  is  higher  than  the  price  on  the  same  article  at  any  former 
time.  This  causes  the  foremen  to  not  only  push  the  work 
all  they  possibly  can,  but  also  to  hold  down  the  price.  Even 
in  a  daywork  shop  this  can  be  done  in  a  number  of  ways. 

It  would  appear  that  the  most  important  item  about  a  shop 
is  its  organization.  Organization  costs  less  than  equipment 
and  seems  to  produce  better  results.  Not  that  good  foremen 
can  be  gotten  for  less  than  mechanics,  for  they  never  can;  in 
fact,  in  order  to  obtain  a  good  organization,  what  may  appear 
to  be  high  wages  may  have  to  be  paid.  The  ideal  condition 
for  producing  large  output  at  low  cost,  therefore,  seems  to  be 
a  cheap  building,  no  expensive  cranes,  good  machine  equip- 
ment, and  an  organization  that  works  as  a  unit  and  is  always 
on  its  toes. 


The  man  in  charge  that  is  missed  when  temporarily  absent 
is  a  bad  organizer. — Mr.  D.  T.  Taylor. 


!'■. 


A.MKI.'K   \.\     KNCiNKKK    AND    IJAIUJOAD    .lOIMJXAl. 


I  \  I  m;i<'k  <'i     |MM. 


«i  \  \  i> 


'  I  I  I  I      !•  \->-l   \i  I 


'.Ml 


^lt«M■age  Ball ery Company's  iighiiug  syslt'iii  i.'.  used,  whiili  con 
sislji  of  ['>2  cells,  wilh  a  i:ii»;uily   nf  rioo  aiiuit>n>  h<))irs,  and   is 
•  apabh'  ot'  IightMig  all  rt  the  liylits  in  llic  <Mr  tor  a  cnnliuuuus 
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'i'lu'  tnicUs,  as  can  h».'  seen  in  llic  illusirai  inn,  lollow  ilic 
.Ut'tieiai  lines  of  a  slautlanJ  *-(iuali/<'(l  passengcf  irMnK.  wilh  a 
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RAILROADING  FROM  A  BUSINESS  POINT  OF  VIEW. 


Kailroading  cuji»ists  esseniially  in  the  luanufacture  and 
ihe  .sale  of  Lraus|»orlation,  and  it  is  obvious  ihaL  it  should  be 
made  as  eheaidy  as  possible  and  sold  for  as  good  a  i»riee  as 
Uie  market  will  afford.  To  accomplish  either  of  ihese  pur- 
poses involves  .the  same  knowledge  ol  fads  thai  musl  be 
possessed  iu  ihe  manufacture  of  any  other  commodity.  1  be- 
lieve that  it  is  true  that  in  no  business  of  equal  magnitude 
are  botjks  kelit  witli  so  little  reference  lo  the  collection  of 
useful  fuels.  The  accounts  that  are  kept  are,  in  the  most 
jiart,  of  very  little  value,  because  very  ordinary  investigations 
may  prove  them  to  be  incorrect  in  detail,  and  even  when  one 
essays  to  obtain  a  statement  of  the  <ost  of  repairing  any  par- 
ticular engine  or  engines,  or  any  of  the  many  facilities  which 
are  employed  by  any  great  railroad,  the  'result  will  be  dis- 
heartening iu  the  extreme.  Nevertheless,  every  railroad  in 
the  country  goes  on  i>iling  U[)  li.nuies  which  are  meaningless, 
and  which  are  not  and  cannot  be  used  for  Ihe  only  puri)ose 
for  which  they  should  be  made,  viz.,  to  make  it  possible  to 
determine  witli  appro.ximale  exa<'tiiiide  the  relaiion  lietweeu 
the  <-osl  and   Jhe  selling  price. 

To  my  mind,  the  practice  j)ursuod  by  most  .oads  in  an  en- 
de^ivor  to  secure  minute  supervision  of  its  affairs  is  short- 
sighted in  the  e.\trenie  and  results  in  the  perfunctory  per- 
roiinance  of  many  duties  by  officials  receiving  high  salaries, 
wri()  could  III'  much  more  prcdifablv  emiihiyeil  in  looking  after 


•  tliei  mallei  s.  fases  repeiite<Uy  com^"  tO'nry  utteutiiia  .in 
wliiili  ifquisitions  are  nuide^-fo*'  certain  articles  which  are 
indispensable  and  in  cuireni  use.  Thest-  reciuisitions  possiljjy 
reijiiiie  the  signal iiru  of  al  leasi  a  halt  dozen  diltoreul  otlicials, 
and  it  is  (piite  iirobahle  I  hat  a  month  may  elapse  from  the- 
time  the  retiuisiiion  is  made  until  it  receives  all  the  approvals 
which  are  deenu'd  necessaiy  in  ord«;r  to  enable  the  iiurclias- 
ing  agent  or  storekee]»ei-  to  furnish  it.  Of  course,  .some 
requisitions  aie  disallowed,  and  luoperly  so;  but  all  that  is 
saved  through  this  proce«luie  is  wasted  niany  times  over  by 
Ihe  delays  wlii<h  lesuli  in  se<iiiing  the  things  that  are  rejilly 
necessary. 

My  own  idea  in  leganl  lo  matfers  of  this  kind  is  that  there 
should  be  some  oilicial  connected  wilh  ilie  auditing  dejiart- 
ment  and  allied  with  tin-  )iiircliasing  and  store  departments, 
who  will  have  aiithmity  lo  afiprove  reciuisilions  which  should 
come  lo  liim  usually  w  jtli  iioi  more  tluin  iwo  signatures;  hrst, 
that  of  the  man  who  ori.ginates  the  request;  and  second,  that 
of  his  immediate  department  superior.  If  error  is  nuuie,  or 
if  a  man  is  e.xlrava.gani,  the  fad  will  Ue  very  soon  ascer- 
tained and  the  |irop<T  <'onedive  ajiplied.  .\s  hereinbefore 
slated,  many  records  are  made  which  are  absolutely  valin>- 
less.  A  great  many  of  them  were  legitinuite  enough  when 
they  were  inaugurated,  bui  tlu-  necessity  for  iliein  has  passed, 
and  they  are  still  kept  up  as  a  matter  of  form.--. I//.  ,/.  IV. 
/i"«/j///jt7.-,  isftoHd  tiif-inf.siih-tif  of  the  Siiiita  Fc,  bvfurc  the 
.\  ill     York   Jiailioud  VlttU. 


iJuAKi.  S110K.S  o.\  rriK  Su:u  Av.  -Tw+«nty  tons  of  luake  Shoes 
per  month  are  state*!  to  be  used  up  in  ilie  .\ew  York  Subway. 
The  brakes  are  applied,  it  is  .sahi,  fur  nearly  one-qiiailer  of 
the  total  time  of  runtiiii.u:  upon  the  local  train  runs  anil  for 
about  oneeiglilh  ol  ilu  tDi.-il  imniiiii:  liiiie  of  the  expiess 
t rains.— ^'w*/.    Iii\oi0. 


Si  im  uiii;\ii  i»  S'tkam  i.\  I>WoMor»vf:  SKRvtcE,— I'he  Oarnegie 
Institiill«)n  of  Washington.  D.C.  hns  made  a  grant  of  $:;.U00 
a  year,  for  a  peiind  of  font  .veai^,  to  K.aii  W.  F.  M.  (Joss,  of 
I'lirdtie  liiiversiiv.  Lafayette.  Ind,.  for  the  purpose  of  deter- 
mining the  value  of  siiperhealeil  steam  in  locnmotive  ser- 
vice; first,  in  coiiiiedioii  with  single  expansion  engines;  and 
second,  in  ((niiieition  with  compound  engines.  This  is  the 
second  grant  which  the  Instiiution  has  made  lo  Dean  (Joss. 
^Vhile  given  to  him  personally,  its  effect  will  be  to  stimiilat.^ 
and  to  make  more  effective  the  work  of  the  I'urdue  Locomo 
live  J^aboratory.  Funds  thus  received  Avi  11  be  employed  in 
siipplenieiiiin.i;  Hie  resoiiices  of  the  labofatory  as  derived  frum 
all    other   source.s. 
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^  visit  ttya  «<iiii1>or  of  •li'?  to  nihUtJ  rtjuiir  sJiojin  re 

vr.ils  ihv  r:i<  I  Ukii  ill  f.K'ii  shoji  llu'te  is  ;•  sialic  ot  more  or 
Ifss  tli.ssatisl'jui  i«(H  wiili  the  aniotiin  of  \VorU  «l<»iie  :hid  its 
msJl^  Karh  j^op  1^:  endeavoi'iug ;  l<>  inuiiove  itf:  tHitimf, 
lM4|lV  m  qiii'iiiity  anil  tost:  and  is  diUi;futly  in<infiins  what 
!ri>*;:4)i;Mi-  sliojis  air  tioini;  aiul  how  iln-y  arc  »h)i!iy  il.  A  j^rt-al 
itiiiiiy  iiii'thods  lor  i»i(,Miiiiiia  ilw  desited  r.-MilU  are  tried. 
On,-  shop  leartis  of  the  wuy  teriaiu  \vdrk  is  liaudlvd  in  another 
r^lioLi  jiikI  ado|)i«  the  n»eiiiod  bodily  only  to  find  it  a  failure 
\Iifii  ir,iiis|ilaiit<'<r.  '      ; 

A  very  iiiliitsiiiig  <;oni|«irison  of  the  different  iuftho<ls  of 
h;ia<iliii^  work  is  vbiaincil  in  a  large  repair  sho|V,\vhlcli  we 
li:.ll  dtsisuatp  as  No,  1.  havini;  one  general  imM.hine  shQi)  and 
1114  .•  scparatf  <n'<  lin;;  siioiJ^  under  diUereur  r'oti'Uien.  Two 
Ml  ih«'  i-reelins;  slio.is  art  sn-all,  <o'iii)aratively  dark  and 
rrowded.  while  ihe  third  is  ligliv,  thorou5,'hly  modern  in  f Very 
!i  s|KfM.  und  has  raori'  lloor  ssiuwe  i>er  •jngiue  tlian  uny  othei: 
lailrou.l  rejtaii  shoi»  ill  "•><"  (oiiuiry.  The  (avo  <»lder  shops 
havr  <in!y  fair  (  raiu>  Ia<  iiiiies.  whih-  the  new  shop  lias  not 
.iiilv  ihrtM'  hui5.f  vrancs.  4a|>aldt'  of  lifiing  th«'  eiluines.  but 
toui'  jib  ejqiueH,;  whi*  h  rufi  Over  ;the  engines  uud  handle  liglU 
HtktewaJ^  Ali  ]t.brefe-shop,s^^^^.u  longitudinal.  The  road  has  a 
hituti  iniriibcr  <»f  eTijrii.es  of  one  class,  so  ihat  the  w^irk  in  the 
ihi»'i'  sliops  is  pra(  lically  th<'  same.  Tiu'  UfW  shop  use.s  the 
inghly  !<|)eeiali/.i'd  nietkod  of  a  gang  f<»r  eveiT  jpb.  One  gang 
do«'.s  all  live  steaiu  tvhest  work,  an<)iheT  all  frame  work,  another 

■  ill  (ylitider  work,  and  so  on.  Otic  of  the  older  shoj)s  uses 
|tfaeli»ally  ihi-  same  iiHHhod,  btii  (hx'S  not  spe<  ialize  to  quite 
a^  line  at:  point- as  the  new  shop.  .The  other  shop  uses  the 
iiKihod  of  having  each  gang  take  titiee  to  five  eaglnes  and 
raiiT  llitoiigii  all  the  work,  from  stripping  to  firinu  up.  Tlu' 
sam<'  i;ii'<«'\vork  pii«H'S  prevail  in  all  three  shops,  and  all  work 
i:,  dilivertid  from  th«niaeliino  shop  fit  up  ready  to  go  on  the 
fngine.s.  StT-singeiw  it  tTiaiy  seem,  tlie  output  from  each  sboi) 
is  ••xa«tly  lluf  saiiic  Wlu'n  redu<  <'d  to  a  niaa  hour  basis.  In 
othi'l'  word.-!,  the  t'lTnienj  y  of  the  man  is  not  imrejis<>d  by  im- 
proved (•on<iii ions  and  sfH>cializ«»d  methods.       .'  :^;.  ' 

.\nothei  railroad  in  the  same  district  has  a  shop  tNo-  2)  In 
Mil  iild.  dark  building,  which  is-  so  badly  out  of  repair  that 
numerous  jwops  are  required  to  keep  it  from  falling  down. 
This  Ls  a  transverse  shop,  with  no  cranes,  and  so  badly  de- 
signea  thsit  often  oltie  engine  has  to  he ' pulled  outside  before 
anoiher  can  be  wheeled.  Wheeling  and  nnwheeling  are  done 
liy  a  drop  table,  whi<h  ran  handle  only  one  pair  of  wheels  at 
a  time.  Wheels  and  boilers  must  be  pulled  out  into  the  yard 
and  switched  to  the  wheel  shop  and  holler  shop,  respectively. 
(n  fact,  the  conditions  are  generally  adverse,  and  the  only  re« 

■  li'.Miing  feature  is  the  fact  that  the  shop  is  well  pioviiled  with 
iiiodern  machine..;  anil  tools.  The  piecework  sysiem  is  used, 
'and  the  prices  are  .somewhat  lower  thaa  at  Shop  No.  1.  In 
the  ereciing  shop  there  are  only  three  gain gs;  one  does  the 
stripjuiii;.  one  all  the  work  below  the  running  Ixiards.  aiul  the 
fliird  all  the.work  above  the  running  boards.  All  fitting  up 
is  doije  in  the  machine  shop.  The  engines  are  about  the 
>iame  vieight  and  general  diiiieusions  as  On  the  first  road,  yet 
tile  output  (»f  this  shop  on  the  man  hour  basis  is  far  greater 
than  at  Shop  No.  1.  Again  ii  apj>ears  as  tlmugh  the  condi- 
(toMs do  not  alTect    the  I'tficieticy  cjf  the  men.  :    \    . 

A  iliiid  shop  {.\o.  ;; )  in  a  different  sefttion  of  1  he  country. 
au.l  usiiii:  entirely  dIftVrenf  methods,  has  prattically  the  san^e 
man  hour  output  as  Shop  .\o.  i'.  This  last  shop  is  operated 
"11  ih<'  indiviflual  elTorl  nietliod;  has  u  splendid  shop  building, 
housing  boiler,  erecting  and  machine  shop  under  one  roof;  poor 
<  rape  fa>'iUtte.s.  -e.xcelleiit  light,  fair  machirie  e<iuipment  and 
aiiiple  erecting  S|iace.  The  specialized  gang  system  is  used. 
l'iii  the  gangs  both  tit  up  and  erect.  For  example:  The  guide 
Mi.i  idsiongans  not  only  does  all  the  l>ench  work  on  guides. 
|ii.-ton.x,  cylinder  he.nds,  casings  and  crossheads,  but  puts  them 
"II  tUelen^ne.,  Here  are  two  shops,  with  entirely  .different 


methods  and  couditiousj^  J'et  with   the  same  vfflcien«y  on  the 
man  hour  basis.  ;'v 

As  it  is  scarcely  just  to  conuiare  piei'ework  witli  day  work 
shops,  let  ns  consider  two- day  work  slwps  within  ten  mik'S  of 
each  other,  and  handling  almost  tlie  same  thiss  of  eugiue. 
One  hajj  splendid  buildings  and  prat^linany  every  modem  itu' 
provement.  While  the  other  has  old,.  out-ot-<late  buildings,  «« 
cranes^  ahd  no  iuo<ierii  imp40vem«*nts  of  an\  dcserii»tit>u  .e>- 
ceftl  that  tbert  is.a  gomi  equipnwnt  of  machine  tools.  The 
se4-ond  shop  gets 'out  50  per  cent;  more  work  on  the  man  fiour 
basis  than  the  first  oiie' 

These  fa<"'ts  ar<'  sufficient  to  cause  <ine  lo  slop  and  ihiuU. 
\Vh;^l  Causes  the.se  diffcremes?  What  intiuHik-estlie  erti<ieniy 
of  the  men?  .\of  only  do  some  sh«»ps  gel  a  l«w  ettiii«ucy,  but 
the  sur«-har.ges  are  eiiorruous.  d*(e  itf  th^  *xi»euSfye  equipuieui. 
If  Uie  shop  methods  and  equipment  do  hot  atfect  the  efficieu«y, 
there  is  <mly  otic  other  source  to  lotik  to— the  <»rganization. 

.\i  SlKip  Xo.  ]  I  here  is  divided  rcjiponsl'iiUty,  the  shop  In'ing 
uixier  the-nianagemi>iM  of>tvoBle^y;  neither  one  of  which  is 
in  complete  chaige  of  any.  oire  deiiartirfe'nt  or  r«'sp«nsil»le  for 
thedutput.  F^acli  shO|i  has  a  fovem.-iit.'  who  spends  most  «»f 
his  time  in  ih»'  ortice  going  over  tinu'  cards,  pii-cewtu-k  rai»'> 
and  other  cleri«'al  work,  The  gang  h?adeis  are:  paid  by.  tli<- 
«lay,  and  earn  ( onsideiably  less,  thau  tjie  bWU"  uiVUer  UW'iii. 
.\aturally,  they  have  no  incentive  1<>  push  the  uu'U.  and  ate 
jealous  (jf  their  earnings.     As  a  result;  tjie  et!i«ieucy  is  low. 

At  Shop  .\o.  2  one  man  is  directly  re.spousible  for  the  out- 
|Mit,  and  is  dirKlly  in^^hatge  Of  the  .i»ork.  .Under  this  luaii 
are  foremen,  gan.g  leaders,  and  an  assistant  who,  in  a  commer- 
« ial  estalilishineiit,  would  be  known  as  a  ".jiusher."  It  is  his 
duty  to  push  and  see  that  every man  and  every:  machine  is 
going  at  full  capacity.  The  foi-enifu  have  nothing  to  do  with 
piecework  rates  or  tiniekeejdiig,  hni:  give  jUI  theii'  energy  lb 
getting  out  work.  They  i-ecelve  a  moiithly  salary  which  is 
large  enough  to  keep  them  from  iM-ing  jealous  of  tlie  piece 
workers.  The  gang  le^vdeh»i  Work  pie<:e\v.orl<  and.  as  their  earn- 
ings increase  with  the  iiieirs.  have  eveiy  incentive  to  jwistle 
aiKl  push  the  nnMi.      ;  \      ..:,■.'  -  ;\    •  -  Vi;    •  < 

.At  Shop  .No.  ;;  one  fiian  it?  diiec-rty  i-efq^onsiWe  i^^^ 
put.  An  inspe<-ior  relieves  him  Of  the  responsibility  of  de*-i<l- 
■ing  what  work  shall  be  <lone  and  looking  after  material.  Tht* 
foreman  and  j;ans;  leaders  have  no  offices  and  do  practically 
no  clerical  work.  All  work  is  done  utider  the  individual  eftoit 
method,  and  the  foreman's  or  gang  leader's  bouu.s  increas<-s 
directly  as  the  men'S;  Moreover.  ■Ke.i'ecelVea  aU:,  additional 
Imnus  fbr  getting  out  work  ahead  of  the  sch<Mlule  rime.  The 
result   is  high  effl(jenc.\   of  the  men.  : 

In  the  fiivt  <d  the  (kiywdi  k  shojis  the  chief  dtit.ies  of  the  fore- 
men seem  to, 4)e  to  order  material  and  touasslgn  lftorj{:  to  tlif 
nieii.  The  idesi  of  timing  a:n  oiK»ration  ;6rof  tsrying  to  push 
the  work  seems  to  have  iiev'er  4'nt«'iXM|  their  hejuls.  The  men 
practically  work  <is  Uiey  please,  atid  an  extcenielv  low  •  rti 
<iency  results,  •/■^      ,     : .  O  ^->  ■■-.  ■ 

At  the  Other  daywork  shop  an  accurate  recoi'd  is  kept  of 
each  days  work,  and  if  a  foreman  has  fallen  below  his  al 
lotment  he  is  immediately  notified.  He  is  also  notified  if  the 
price  is  higher  than  the  price  on  the  sanie  arti«-le  at  an>  former 
time.  This  causes  the  foremen  lo  ndt  only  push  the  worlJ 
all  th»-y  jMJssibly  can.  but  also  to  hold  ^lown  the  price.  Kven 
in  a  daywork  shop  this  can  he  done  in  a  iiiimt»er  of  ways. 

It  would  appear  that  the  inost  impoiuuii  item  about  a  shop 
is  Its;  organization.  Organization  costs  le^  tbaii,  equipment 
and  seems  to  produce  better  results.  .Not  that  good  foren>en 
can  be  .cotten  for  less  than  mechanics,  for  they  never  can:  in 
fact,  in  order  to  obtain  a  gt>od  organization,  what  may  appear 
to  be  high  wages  may  have  to  be  paid.  The  ideal  c<»n.iition 
for  i»ro<lucing  large  output  at  Idw  cost.. therefore,  seenig  to  be 
:i  <beai)  buildin.i;,  no  exr»ensive  cranes.  goo«l  miuhlne  eqtjip- 
nieiit.  and  an  organization  Utat  w-oiks.a^  a  unit  4iild.i«  alwa>- 
on  its  toes.-""-';  .v '-v--'-:-v/'-:'"'.         •■'•■'■  "■,'"■''•■'■■-:■    '  .' - 


The  man  in  charge  that  is  niisseil  when  temporarily  al»sent 
is  a  h^  organizer— A/r.  7>.  Iv7"oy/<^/-. 
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CAST  STEEL  LOCOMOTIVE  FRAMES. 


..♦ieW  -^ 


:.  -1  -T 


About  five  years  ago  :Mr.  J.  R.  Slack,  then  superintendent 
of  motive  power,  and  Mr.  G.  S.  Edmonds,  then  mechanical 
engineer  of  the  Delaware  &  Hudson  Company,  took  up  the 
subject  of  frame  failures  in  an  energetic  manner  and  made 
a  series  of  records  and  studies  of  all  the  failures  on  the  road, 
which  resulted  in  the  designing  and  api)lying  of  several  cast 
steel  locomotive  frames  having  an  I  instead  of  a  rectangular 
section.  '"v/  ;  :  - 

The  service  of  these  frames  was  so  satisfactory  that  the 
design  has  been  continued  by  the  present  superintendent  of 
motive  power,  Mr.  J.  H.  Manning,  being  improved  from  lime 
to  time,  and  at  present  it  is  very  extensively   used   on  that 

road  on  all  types  of  engines. 

The  illustrations  show  frames  us«'d  on  both  the  10-wheel 
and  consolidation  locomotives  of  the  D.  &  H.  Co.,  and  also 
one  of  similar  type  that  is  used  on  the  Central  Ilailroad  of 
New  Jersey,  being  applied  to  a  heavy  American  type  lo<;omo- 
tive  recently  built  by  the  American  Locomotive  Company. 
The  10-wheel  locomotive  on  wliich  the  frame  shown  has  been 
applied  was  illustrated  in  the  Aaikkuax  E\<;i.\KtB  and  Rail- 
road Journal,  February,  1906,  page  C5.  It  weighs  173,000 
lbs.  total,  with  ir.0,000  lbs.  on  drivers,  and  has  21  x  2C-in. 
cylinders  and  a  tractive  effort  of  31,00<)  lbs.  The  consolidation 
locomotive  was  illustrated  in  Jamuiry,  i;«u7,  page  22,  and 
woighs  246,500  lbs.  total,  of  which  217.500  lbs.  is  on  drivers. 
The  Central  Railroad  of  New  Jersey  locomotive  has  19  x  26-in. 
cylinders,  weijrhs  IOs.oho  lbs.  on  drivers  and  l.">8,000  total,  and 
has  n  tractive  clTort  of  2:!, 120  lbs.  with  C9-in.  wheels. 

This  design  of  frame  was  first  illustrated  by  an  article  in 
(he  Ameimcax  Exgixkkr  axd  Railroad  Journal  in  May,  1901, 
Ijage  149,  which  contained  illustrations  presented  for  criticism 
by  Mr.  Van  Ness  Delamater,  then  a  student  at  Cornell  Uni- 
versity. In  September,  1901,  page  2s;T,  Mr.  G.  S.  Edmonds 
presented  a  communication  treating  the  subje<"t  from  a  theo- 
retical standpoint,  and  showed  that  for  the  same  amount  of 
metal  and  the  same  width  of  frame  the  I  section  was  about 
four  times  as  strong  in  the  horizontal  i)lane,  but  was  a  little 
over  half  as  strong  in  the  vertical  plane.  In  the  issue  of 
November,  1901,  page  356,  was  illtist rated  the  first  frame  of 
this  design  used  by  the  Delaware  &  Ifudson  Company,  which 
was  applied  to  an  American  type  engine.  In  October,  1903, 
page  365,  e.xtracts  from  a  paper  by  Mr.  Edmonds,  on  "A  Ra- 
tional Method  of  Designing  Locomotive  Frames,"  presented 
before  the  Pacific  Coast  Railway  Club,  were  publi-shed,  in 
which  the  subject  is  summed  up  as  follows: 

"Analyzing,  we  know  that: 

"L  A  ^eb  section  gives  us  higher  moments  of  inertia  per 
unit  weight  than  any  other. 

"2.  A  frame  casting  is  such  that  the  use  of  coring  must  be 
eliininated,  else  first  cost  will  be  excessive,  with  possibilities 
of  shifted  cores.     V-^'     -     \ 

"3.  The  second  condition  reduces  the  number  of  available 
web  sections  to  channel  and  I  sections.  When  we  consider 
the  problem  of  molding,  with  shrinkage  effects,  the  latter 
seems  decidedly  the  more  desirable  of  the  two.  The  com- 
parative thinness  of  the  I  casting  allows  of  a  ready  and  care- 
ful examination  by  (he  inspector,  whereas  with  the  rectangu- 
lar section,  oftentimes  the  outer  surface  covers  a  multitude 
of  sins,  discovered  only  when  failure  of  part  disclo.<;es  interior 
honeycombing.  Hence,  while  of  higher  factor  of  safety  if 
sound,  the  uncertainty  of  the  material,  for  above  reason, 
favors  the  I  section." 

The  continuance  of  the  design  on  the  D.  &  H.,  especially  its 
use  on  the  very  heavy  and  powerful  consolidation  locomotives, 
would  indicate  that  several  years  of  service  had  proved  the 
truth  of  the  above  conchisions. 

While  it  is  not  as  diffivult  to  get  sound  steel  castings  to-day 
as  it  was  a  few  years  ago,  and  there  is  probably  no  great  saving 
in  weight  with  this  design,  nevertheless,  the  opportunity  to 
]»lace  th''  metal  where  it  is  most  needed  and  in  a  position  to 
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give  the  greatest  service,  as  well  as  to  eliminate  superfluous 
metal  where  it  is  not  needed,  are  sufficient  to  make  these 
frames  worthy  of  careful  consideration. 


SOUTH  LOUISVILLE  SHOPS.* 


Louisville  &  Nashville  Railroad. 


IV. 


KOUXDRY     A  XI)    I'ATTEBN     SHOP     AM>     STORAGE     BUILDIXG. 


Grey  Iron  Foundry. — In  the  first  article  of  this  series,  page 
209,  June,  1906,  mention  was  made  of  the  fact  that  the  shops 
are  arranged  about  an  Lshaped  system  of  transportation,  con- 
sisting of  a  high-speed  transfer  table  and  an  overhead  travel- 
ing crane;  also  of  the  f.act  that  all  lumber  enters  at  the  south 
end  of  the  plant  and  all  metal  at  the  north  end,  both  progress- 
ing steadily  toward    the   point  where  they   will   be  placed   on 


In  keeping  with  the  scheme  of  having  the  raw  material 
enter  at  the  ends  of  the  plant  and  travel  steadily  toward  its 
objective  point,  without  doubling  on  its  tracks,  the  foundry 
is  placed  at  the  extreme  north  end  of  the  plant.  The  raw 
material  for  the  foundry  is  stored  at  the  west  side  of  the  build- 
ing, while  the  finished  material  comes  out  on  the  shipping 
platform  at  the  east  side,  and  from  there  is  either  trans- 
ferred by  the  traveling  crane  and  the  transfer  table,  if  it  is 
to  be  used  in  the  plant,  or  if  intended  for  shipment  to  outside 
points  Is  loaded  directly  into  the  cars.  Brass  castings  for 
shipment  to  other  points,  or  if  not  immediately  required  for 
use  in  the  plant,  are  transferred  to  the  storehouse  by  the 
traveling  crane  and  the  transfer  table.  In  order  that  the 
journal  boxes  may  be  transferred  from  the  foundry  direct  to 
the  truck  erecting  department,  or  be  shipped  direct  from  the 
foundry,  a  drill  press  is  placed  in  the  finishing  end  of  the 
foundry,  and  the  bolt  holes  are  reamed  out.  The  traveling 
crane,  which  is  1,000  ft.  long  and  extends  to  the  transfer  table, 
passes  over  the  foundry  shi|)ping  platform  and  ends  near  the 
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the  finished  car  or  locomotive,  or  where  they  will  be  finished 
ready  for  shipment  to  outside  i)oints,  when  they  are  either 
transferred  to  the  storehouse  or  loaded  for  shipment  at  the 
most  convenient  place  nearest  to  the  point  where  they  are 
finished. 


•The  previous  articles  of  this  series  were:  General  Plan  and  Opera- 
tion, page  209,  June.  1906.  Car  Department,  page  379,  October.  1906. 
Power  House,  page   419,   November,   1906. 


middle  of  the  building,  as  shown   on  the  general   i)lan,   page 
20S.  .lune,  1906. 

The'  building  is  a  steel  frame  brick  structure,  about  90  by 
440  ft.,  the  main  portion  being  formed  of  a  single  span,  70  ft. 
wide,  with  an  addition  20  ft.  wide  opening  into  the  main  por- 
tion and  extending  along  the  western  side.  The  roof  of  the 
main  portion  is  of  the  saw  tooth  type,  the  sides  containing 
the  glass  facing  north.    A  composition  roofing  is  used  on  the 
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main  part,  while  the  roof  of  the  addition  is  of  Book  tile  cov- 
ered with  (omposition   roofins.  ' '  ' ' 

The  building  is  divided  by  two  brick  walls,  3  ft.  6  ins.  high, 
into  three  parts,  the  top  of  these  walls  being  covered  with  iron 
roping  and  having  a  wire  partition  extending  6  ft.  6  ins.  above 
them.  The  grey  iion  foundry  is  about  320  ft.  long,  the  core 
room  40  ft,  and  the  brass  foundry  about  80  ft 

Two  51-in.  80,000  lbs.  capacity  cupolas,  built  by  the  Whiting 
Foundry    Company,    are    placed    at    about    the    middle    Of    the 


end  of  the  building.  The  ladles  are  poured  by  means  of  the 
Xiles  20-ton  traveling  crane,  which  has  a  span  of  67  ft  2  Ins., 
and  extends  the  entire  length  of  the  building. 

The  cores  for  the  grey  iron  castings,  except  for  the  very 
large  ones,  and  for  the  larger  brass  castings  are  made  In  the 
core  room  between  the  grey  iron  and  brass  foundries,  and 
Imked  in  the  four  large  ovens.  These  are  heated  by  open  fires 
I)laced  in  one  end  of  the  oven.  The  core  racks  are  placed  on 
trucks,  whiqli  are  run  into  the  oven  over  narrow-gauge  tracks. 
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west  side  of  the  iron  foundry,  as  shown  on  the  plan  view.  At 
pre.sent  about  60  tons  of  grey  iron  castings  are  being  turned 
out  per  day.  Small  cars  containing  the  charges  are  brought 
in  from  the  stock  yard  over  a  system  of  uarrow-gauge  tracks. 
These  cars  are  weighed  on  the  scale  at  the  entrance  to  the 
<upola  room,  and  are  then  run  on  an  electric  elevator,  just 
liiuk  of  and  between  the  two  cupolas,  and  are  elevated  to  the 
<  haif^ing  floor.  Tracks  extend  from  the  elevator  to  each  of  the 
<upolas,  and  a  turn-table  on  the  elevator  makes  it  possible 
In  run  the  car  to  either  one  of  them.  The  cupolas  are  operated 
l>y  two  No.  8  motor-driven  Sturtevant  blast  fans,  which  are 
suspended  from  the  charging  room  floor.  Spouts  project  from 
Uie  cupolas  through  the  brick  wall  of  the  cupola  room  and 
discharge  into  Whiting  truck  ladles,  three  tons'  capacity, 
\vhi(  h  r»in  on  a  narrow-gauge  track  extending  to  near  the  north 


These  racks  are  arranged  in  sections,  so  that  when  the  cores 
have  been  baked  the  different  sections  may  be  lifted  off  by 
the  traveling  crane  and  be  transferred  to  the  most  convenient 
points  on  the  moulding  floor.  The  cores  for  the  larger  cast- 
ings are  made  n%ar  the  north  end  of  the  building  and  baked 
in  ovens  at  that  point. 

The  tumblers,  cleaning  benches,  emery  wheels  and  the  drill 
for  reaming  holes  in  journal  boxes  are  placed  at  the  south 
end  of  the  iron  foundry.  The  smaller  castings  are  made  at 
this  end  of  the  foundry,  while  the  larger  ones  are  made  at  the 
other  end,  a  special  pit  being  provided  for  moulding  and  cast- 
ing cylinders. 

After  pouring  off  the  moulds  are  opened  up,  and  the  night 
force  sorts  and  places  the  various  castings  in  metal  boxes  or 
buckets.    These  are  transferred  by  the  crane  to  the  platform, 
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yrtvt-  tlH*  .i;rwn»>st  service,  iis  wvll  us  to  eliiniiiuU?  .suiu'itluous 
m.tal  whiiv  U  is  rioi  .n«'e<led.  are  .sufTHiMiit  to  inakr  tlu-s^^ 
!  rallies  w«r<hy  of  V-afefuf  ♦'■onsulfratioii. 

SOUTH    LOUISVILLE  SHOPS/ 
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IV 


I  <h:M>HV    .V.\»>   rATTKH.N     SIMIjlV'ANir  H'l'ORAi.l      I'.l   II  l>l  \' 


tiitju  lii>)4  i'ouinli  It.  Ill  tlif>  first  iiriitlf  oi"  tliis  scrip's,  jiii;;*' 
L'm!».  Juno,  lf><>»'..  iiH'ntirn  wns  luatlr  of  \\w  fjnt  »li;il  the  sliops 
aro  JlrranKPtf  iiiboiit  Jin  L-shaiM-iI  j^ysifin  of  irimsportatimi.  ctm 
sif^linj^  of  a  hi4Kh-s|»e<'»i  iraiislV-i'  t;ili|«'  ami  an  overhead  travel- 
ing crane;  also  of  thr  fa«  i  that  all  lutiilx'r  fnicrs  at  the  south 
end  of  ihf  plant  and  all  noial  at  thi'  lunili  tiid.  both  pni;nr<'ss 
ln«   stfadUy    t«j\vard    tin-    puiiu    whiif    ilic>     will    in-    p|a<til    <iii 


In  Kffpiiifi  with  ilie  st-heinc  of  having  the  law  material 
•  •nier  at  the  ends  of  ilif  plant  and  navel  steadily  towanl  iis 
olijeetive  point,  without  doubling  on  its  tra<'ks,  the  foundr.N 
is  plari'd  at  the  extreme  north  end  of  the  plant.  The  raw 
iiiateiial  for  the  foun<lry  is  store<i  ;it  the  west  side  of  the  build 
in>;.  while  the  finished  material  eomes  out  on  tlie  shippin;: 
plafforiM  at  the  east  side,  and  from  there  is  either  trans- 
ffired  b.\  (he  travelintr  crane  and  the  transfer  table,  if  it  is 
to  be  used  in  the  plant,  or  if  intendeil  for  shiptueiil  to  outside 
points  is  loaded  directly  into  the  cars.  (trass  castinstf  for 
shipment  to  other  points,  or  if  not  immediately  recpiired  ffir 
use  in  the  plant,  are  transferr«'d  to  the  sforehous*-  b\  iTw 
travelinjj  iiaiie  atid  the  iraiisfei-  table.  In  fuder  that  the 
.journal  boxes  may  be  transferrer!  from  the  foiimiry  direet.  to 
ilie  truck  erectin.ii  department,  or  be  shipped  direct  from  the 
fiiundry.  a  drill  press  is  placed  in  the  finish  in.!.;  eml  of  tin 
foundry,  ami  the  bolt  lioles  are  feamed  out.  The  traveling: 
<  lau",  which  is  l.ooo  ft.  loiii;  and  extends  to  the  transfer  table, 
passes  over   tile  Idiitidry   shipping  platform   and   <iids  titar  ilu' 


INIIIJlul!    o|     i,H\\     IliO\     |ol    \|i|;V        >Ol    1  II     KM   ISVIIIK. 


;be  rinish«-d  citr  or  loeomoiive,  or  w}iei«-  ilu'y  will  be  finisb<  d 
ready  for  shipment  Ur  outside  points,  when  they  are  either 
iransfirred  jo  fli*-  storeliotise  f>r  lojided  for  shipimMit  at  tlie 
most  eonivenient  piaee  neareist  Mo  the  point  where  they  are 
finished. 


•The  previous  «rti>lep  of  this  serifs  wf>re  :    fj*'n«'ral   Plan  and  Opora 
Hon,  \i.\K*'  20!<.   Junp.   l;>(">0      Car   Dpparimpnt,  page  37!*,   Ocfohfr,   1906. 
Power   U<>u."^e.  page   -JIO,    NoVimlirr.    irtOO.. 


middle   of   (!:•■   biiiblin;;.   as   shown    on    tlic   ;;eneral    plan,    pa^e 
Jo.s.    Inm.     r.io«;. 

t 

Tlie  buildin;;  is  a  steel  frame  biicU  structure,  about  1)0  It.N 
I  lo  fi..  ibe  main  jiortion  being  formed  of  a  single  span.  7'>  ft. 
wide,  with  an  addition  20  ft.  wide  opening  into  ibe  main  por 
lion  and  extending  along  the  western  side.  The  roof  of  the 
main  portion  is  of  the  saw  tooth  type,  the  sides  containing 
the  Rlass  facing  north.     A  composition  nKifing  is  used  on  the 
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wi^ijii  ii»ri,  whili-  iive;  i^f  Of  iheJad[fJitioiv^^i^  ^He  cov- 

•  lOfl   with   tohipositidu    rnVifijVi^/ '•; ;  ;.:V  ■;''"'?•;";■•..'■;   1\    ':' v 

Mho  hniMiHR  is  «liv^lp<1  >»>:;  two  JM't«4  ^'MM  3:^:^ 
jiitQ;threoi)iiifs.  tli4^  t?fM.  r.f  thosit*^  \\;ill>i  Iveinc;  <^ovoroil  with  iron 
.  npiuir  MTul  hiiviiis  it  wiro  purlitiou  oxlondin^'  G  ft.  G  Ins.abmo  ' 
III.  til.   .'ilvo,.gv«-v  iron  fuiiiuiiy  i;<  ;H»riHt  ri^O  ft.  loiiR,  i))P  Ooi-p 

Two  hl-hi.  SO,<H>n  ir»«^  cajiiijlify  n  1)nilt  by  tlie  Whititit; 

I'otintlvy  Cpini^aiiiy.  at;iE^;.ii»la*^  r  at  ;.aU6at;  the  joiWtU^v  pf  1%  . 


.!iul  of  the  4HiiIdiiTg.  The  ladliw  are  ponrwl  by  means  of  the 
Niles!20-teh  traveling  crane,  ^'hfrh  has  a  span  of  67  ft.  2  ins  . 
and  oxtWnrts?  <ho  fntir*»  b'Tiffth  "^f  th«»  hnildinc.        ,.       ^    .   • 

'ftf^  coin's  f<ir  the  «r»'y  irori  castings/ except  for  U»«  "very 
lit nil-  ones,  and  for  <h<»  lar^<*r  1»rasR  rastinjrs  ate  mad*  In  th«- 
V(ji'<>  r«ioni  liietween  ijie  jfr«^;  lJt«n :  iiui  brass  fouttdri«^s.  and 
l4ik^d  ill  Ibefotir  lar^p  ovens;  These  ar**  beated  by  open  fires 
|.l.r«(d  ill  otu<  pnd  of  th<^  oveft.  Tbr  cny-r  rarkp  are  placed  on 
tnuks.  \vluch  are  run  into  the  ov^n  o\-er  narrow  gauge  tracks. 
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Wsi  side.fif  tKojivoniViumlpyvai*  shown. on  fhe.pian..vie%.i  '.At/. 

■|ij  psfi^t  alM)iii  f^fi^MniK;  ^f  jty^'y  irt)n  <:a«tiujj;s  are  being  iuriied' 
out .  liiT'  day.     Siiiall  '«nr!^  ••onlaitfiiif;  thv  cliarnf.s  at-e  broim;hi 
in  ir«:>p»  .lU«'  >*to(|i  y.nd  nvor  tr  .^y.-iem  ol  ji-ir'OW.-^auge  trarkn. 
Thf'se;  ram.rii'^  Wisitecl  0     thi?  sv^ie^ai  ibe  entraii<e  to  tbe 
tiil»»>l;i  rfW^iiv.  'and  are  ilien-ritn-  on./an/^^^^ 

l»;uk  til"  iruil  ImH\v«'»'11  tbv  two  «Vi|Kda>;.  aitd  aro  olovated  to  the 
1  havcitiu  llcMrr.  T.rafivs  »;'xi(Uid  Ijonitiio  elevator  to  each  of  the 
<u|>nfas.  and  a  t«iiHii,ahle  on  the  elevator:  ihaUips  It  jtossihle 
.(*>  Tuii  I  lit'  I  ar  to  «iHt»'i-.one  itt  tbeiiiy    The't'tipolasr^a^^^    operated 

..liy  tA\>>  Xo.   S  jn<>tor-<li'iveu   Stnrtoyunt   Vdast  .fans,  whicb  are 

..sHrf|iej)dr'«|  from  tin-  <hartiiiii::  room  (Nmiv.     S|M)«ts  project  f'om. 

•.(b«'.  ettpoliiis  tlirnuiiii  tin-  Inii-k  /wall  of  the  f-Hpola  ropm  and 
disebarae-lttto  AVhif  jtifi  iriick  ..  iafile.sv -^bi^;  'ton»V  eapaeity. 
Avhicij  iHih  Oil  a  n;U"ro\v  iLjMiisXe  tVaok;  e.NtendiriR  t«  neiir  tl>e:n<>i*th 


f^hes<^  ta<!Ji«6  are  arranged;  in  s«4ions,!^  that  vben.  'Jlie  cores 
baye  been  baked  the  different  .«ections.  may  be  lifted  tjff  by 
the  tnyyolin?;  .crane  and  Im  transf'^rred  to  the  most  convenient 
pjjints  on  the  luoiildiiif;  floor.  Tlie  eores  for  the  lari^er  east- 
l0.«8  are  nVade.nipar  the  north  end  Of  tbebHildiUfi:  and  baked 
in  ove^iVt*  at  Ibat  point/       :; 

Thetuntld.Ms.  <leaninsr  hencji'^s.  emery  wlnel.^  and  the  drill 
for  reaniin.u'  holes  in  journal  boxes:  are  placed  at  the  south 
end  of  the  iron  foundry.  The  smaller  «tas(ini;s  arc  made  at 
this  end  of  tlte  foundry,  while  the  lar^^er  ottes  are  mad«  at  the 
otb«^r  entl.  a  sfurial  pit  being  provided  for.  moulding:  abd  cast- 
.    inu  cylinders. 

After  i»ourin};  off  the  mouhls  are  opened  up,  and  the  night 
force  sorts  and  places  tbe  various  eastinps  in  metal  boxes  or 
iMiekets.    Tb<'se  are  transferred  by  the  rrane  to  tbe  plaiform. 
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SIPR    EI,KV.VTliON    O^  -PpUJ«t«Y    WJItOIXO. 


52 


AMERTCAX    ENGINEER    AND   RAILROAD   JOURNAL. 
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inside  the  fonndry,  and  emptied  into  six  tumblers.  After  they 
have  been  cleaned  the  tumblers  are  opened  up  and  the  cast- 
ings are  drop|>ed  thiough  chutes  to  the  main  floor.  The  fins 
and  sprues  are  llien  ground  off  on  emery  wheels,  and  the  cast- 
ings arc  given  siuh  hand  cleaning  as  may  be  found  necessary, 
and  are  then  thrown  into  buckets  and  transferred  by  the  crane 
to  the  shipj»iug  i)latforni.  The  flasks  are  stored  just  outside 
o£  the  north  end  of  tlie  building. 

Tlie  building  is  heated  by  the  Sturtevant  hot  nir  system;  the 
fan  room  is  at  the  west  side  of  the  l)uilding.  Several  of  the 
hot  air  pii»es  are  shown  in  one  of  the  accompanying  photo- 
graphs. A  two-story  addition,  adjacent  to  the  fan  room,  is 
used  for  wash  and  locker  rooms,  expanded  metal  lockers  being 
used. 

Brass  Foundry. — This  foundry  has  an  output  of  five  or  six 
tons  per  day.  It  contains  a  double  Rockwell  rotary  melting 
furnace,  a  Schwartz  rotary  and  a  Porteous  portable  melting 
furnace.  The  small  cores  for 
this  department  are  baked  in  an 
Eli  Millets'  patent  oven.  The 
castings  are  cleaned  in  two  20 
X  :i2-in.  tumblers,  and  from  these 
are  emptied  directly  into  the 
finishing  rocm,  which  has  a 
granitoid  floor,  and  is  equipped 
with  an  F.  B.  Schuster  spnie 
cutter.  The  car  brasses,  after 
iM^ing  cleaned,  are  bored  on  a 
Xiles  lathe  made  specially  for 
this  purpo.«ie.  This  l;!the  finishes 
eight  brasses  at  a  time,  and  with 
two  operators  can  easily  finish 
SOO  brasses  per  day.  The 
brasses,  after  being  lined  with 
soft  metal,  are  j)laced  in  iron 
l)uckets  and  transferred  by  the 
overhead  crane  to  the  doorway, 
and  are  then  pushed  out  and 
carried  by  the  traveling  crane  to 
the  car  department  or  to  the 
storehouse,  as  may  be  desired. 
The  finishing  room  is  equipped 
with  a  magnetic  separator  made 
by  the  Dings  Electro-Magnetic  ^it..l[  F 
Separator  Company,  and  also 
with  the  necessary  equipment 
for  casting  packing  rings  and  a  •-•' 

14-in.  lathe  for  turning  them. 


Pattern  Building. — The  pattern 
building  is  about  100  ft.  square  and 
three  stories  high.  Except  for  the 
pattern  shop  floor  and  office,  on  the 
ground  floor,  it  is  practically  fire- 
proof. The  window  frames  and 
sash,  as  well  as  the  doors,  are  cov- 
ered with  galvanized  iron.  The 
building  is  a  steel  frame  brick 
structure,  and  the  floors,  except  for 
about  20  per  cent,  of  the  first  floor, 
in  the  pattern  shop,  are  of  grani- 
toid. In  addition  to  the  stairways 
there  is  an  8  x  10-ft.  electric  eleva- 
tor from  the  first  to  the  third  floor. 
A  narrow-gauge  track  extends  from 
the  foundry  to  this  elevator,  A 
room  is  also  partitioned  off  on  the 
first  floor  for  the  laboratory  of  the 
engineer   of   tests. 

In  the  pattern  shop  the  benches 
are  placed  along  the  three  sides  of 
the  room  in  front  of  the  windows; 
the  machine  tools  are  placed  in  the  middle  of  the  room  and 
along  the  partition  wall.  The  windows  are  of  wire  glass. 
Iteference  to  the  drawings  will  show  that  the  number  of  win- 
dows in  the  part  of  the  building  devoted  to  the  pattern  shop 
is  nuK  h  greater  proportionately  than  for  other  pnrts  of  the 
buihiing.  One  end  of  the  shop  is  devoted  to  the  necessary  ap- 
paratus for  making  metal  patterns.  The  machine  tools  are 
arranged  in  one  group  and  driven  by  a  14-h.p.  motor.  The 
list  of  tools  in  this  shop  is  as  follows: 

Patforn  makers'  gap  lathe,  25  to  50  Ins.  swing,  10  ft.  bed — Putnam 
Miu'liiiio  Company. 

16   in.  X  8   ft.  wood  lathe. 

12   in.   X  4  ft.  metal  lathe — Sellers. 

20  in.  Oliver  hand  planer  and  jointer — American  Machinery  Company. 

2i   in.   hand    surface    planer — J.    A.    Fay   &    Co. 

Oliver  universal  saw  .bench — American  Wood  Working  Machinery 
Company. 

Band   saw   No.    0 — Fay  &   Egan   Company. 
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20  in.   drill — W.  P.  &  J.   Barnes,   Xo.   1. 

Fox  trimmer — Grand  Rapids  Machluery  Company. 

18  in.  crank  shaper — American. 

Grindstone. 

The  heavy  patterns  are  stored  on  the  first  floor.  A  very  neat 
and  cheap  rack  is  used  for  storing  the  lighter  patterns  on  the 
second  and  third  floors.  These  racks  are  made  of  several  cast- 
ings clamped  to  a  piece  of  heavy  pipe,  as  shown  in  one  of  the 
illustrations.    The  base  casting,   which   unfortunately   is  not 
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shown,  is  similar  to  the  other  castings,  but  turned  upside 
down.  The  ends  of  old  boiler  flues  are  shaped  to  fit  over  the 
lugs  on  the  castings,  and  the  rack  is  tied  together  by  several 
longitudinal  rods.  As  scrapped  flues  are  used,  and  the  cast- 
ings are  of  very  simple  design,  the  rack  is  inexpensive,  and  at 
the  same  time  is  especially  well 
adapted  for  the  purpose.  For  very 
small  castings  boards  are  laid  over 
the  flues. 

Each  floor  of  the  building  is 
equipped  with  fire  hose  and  con- 
nections. Incandescent  electric  lights 
are  used. 


The  following  interesting  suggestion  is  reproduced  from  a 
catalog  describing  the  high  speed  planers  made  by  Bateman's 
Machine  Tool  Company,  Ltd.,  Leeds,  England: 

The  old  practice  of  judging  the  comparative  values  of  plan- 
ing machines,  by  comparing  their  speeds  on  cut  and  return, 
has  been  found  verj^  misleading.  This  is  because  of  the  mo- 
mentary stoppage  of  the  table  at  each  end  of  the  stroke  and 
the  time  lost  before  full  speed  is  attained  after  reversal. 
In  some  machines  these  losses  are  very  considerable  and  ma- 
terially reduce  the  productiveness  of  the  tool,  and  if  such 
machines  were  sped  up  the  loss  on  reversal  would  be  enor- 
mously increased.  The  only  accurate  means  of  ascertaining 
the  earning  capacity  of  a  planer  is  to  take  the  cycle  times  as 
indicated  below: 

Time  of  cycle  rr   time  of   1  cut  ■\-  time  of  1   return. 
Li  r=   length    of    stroke    in    feet. 
T   =  time   of   X    cycles   in    .seconds. 
X  —  number  of  cycles. 

2L.  X   N  X  60 
Average   (or  earring)    speed  ?=  >   ' :  . -..  -'--.■  . — 

Thus  a  42  in.  x  14  ft.  machine  completes  10  cjcles  in  3  min. 
56  sees.   (236  sees.)   when  on  a  14  ft  stroke.     Therefore  the 

14x2x10x60 
average  speed  is =  71  ft.  per  min. 

rl;'' =•-:■":■■■    236 


AcciRATE  Cost  Keepixg. — The  fiery  test  is  competition,  the 
prices  at  which  the  competitor  gets  the  business.  In  railroad- 
ing, whatever  the  condition  of  freight  rates,  the  measure  of 
success  is  production  of  transportation  at  least  cost.  When  the 
mill  cannot  bid  low  enough  to  get  the  contract  it  must  shut 
down.  The  railroad  shops  must  keep  going,  thus  the  monthly 
or  annual  comparative  statements  seem  to  lose  the  biting  sting 
of  the  selling  price.  Accurate  and  detailed  cost-keeping  is 
necessary  to  prevent  the  home  manufacture  of  articles  at  a 
cost  extravagant  in  comparison  to  the  price  for  which  the 
article  can  be  bought  outside.^ — Paul  R.  Brooks,  before  the  New 
York  Railroad  Club. 


3  X-8T*-0.C     -I8)j   oloca 


Steam  Turbines. — So  far  steam 
turbines  of  the  Parsons  type  have 
been  manufactured  to  give  a  total 
of  fSTO.OOO  h.p.  Of  this  200,000  h.p. 
came  from  American  builders,  and 
350,000  h.p.  from  the  original  Par- 
sons' Works  in  England. — Machin- 
ery. 
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THE  RAILROAD  Y.  M.  C.  A.* 


By  FiiAJSK  E.  HAJbir.t 


1  have  the  greatest  respect  tor  the  Youug  Men's  Christian 
Association  as  an  institution  and  the  truest  admiration  for  its 
worli.  1  respect  and  admire  it  because  it  does  things;  because 
it  has  and  can  give  an  honest  excuse  tor  its  existence;  because 
It  never  stands  solely  upon  its  past  record,  but  keeps  up  a 
continuous  lorward  march;  because  it  surrounds  its  members 
with  a  clear  and  healthful  atmosphere;  because  it  maues  men 
healthy  in  body  and  soul,  and  because  it  teaches  the  real 
fatherhood  of  Uod  and  universal  brotherhood  of  man. 

in  the  operation  of  railroads  many  employes  must  neces- 
sarily spend  considerable  time  away  from  their  homes.  En- 
gineers, firemen,  conductors  and  biuKemeu  aie  Irequently  com- 
pelled to  lay  over  from  ten  to  twenty-four  hours  for  the  train 
which  they  may  be  scheduled  to  take  back  to  their  home 
point,  iiven  when  the  character  of  the  service  permits  them 
to  return  every  night,  there  are  of  necessity  many  hours  of 
leisure  between  runs  at  termiuul  points,  t  ormerly  these  men 
were  obliged  by  the  utter  absence  of  other  accommodations  to 
sleep  in  freight  cabooses,  coaches  and  undesirable  boarding 
houses;  and  as  for  their  hours  of  leisure,  more  often  from 
necessity  than  choice,  the  most  frequent  place  of  resort  was 
the  saloon. 

But  nearly  thirty-five  years  ago  the  Young  Men's  Christian 
Association  began  to  take  a  special  interest  in  railroad  men. 
With  that  prescience  lor  which  it  has  become  noted  the  world 
over,  it  recognized  and  grasped  its  opportunity,  it  organized 
a  railroad  department  with  the  avowed  purpose  of  ameliorat- 
ing the  intolerable  conditions  surrounding  the  lives  of  men 
engaged  in  the  tiauspurtation  service.  As  usual  and  because 
the  cause  was  righteous,  it  succeeded,  it  awakened  in  both 
employer  and  employe  a  sense  of  the  great  danger  to  life  and 
property  lurking  in  the  continued  existence  of  those  repre- 
hensible conditions.  The  awakening  viixa  quickly  followed 
by  action,  and  in  hundreds  of  instances  the  old  order  of  things 
has  become  a  mere  memory.  To-day  tens  of  thousands  of  rail- 
road men,  on  whose  physical  and  moral  condition  depends  the 
iiafety  of  millions  of  lives  daily,  find  in  the  Kailroad  Young 
Mens  Christian  Association  attractive  and  comfortable  homes 
for  their  leisure  hours.  In  these  homes  are  provided  a  good 
restaurant,  libi  ary,  baths,  bowling  alleys,  sleeping,  rest,  reading, 
smoking,  game,  and  even  in  some  cases  emergency  hospital 
rooms.  But  it  is  not  alone  the  physical  side  that  is  looked 
after,  for  there  is  also  provided  every  incentive  for  morale 
mental  and  spiritual  quickening.  And  what  is  the  result? 
The  placing  of  property  of  immense  value  and  especially  the 
lives  of  millions  of  people  daily  in  charge  of  men  who  are 
sober  and  clear-headed;  the  sending  out  of  train  crews,  clean, 
well-slept,  alert;  the  gathering  of  young  men  during  their 
leisure  hours  where  physical  exercise,  recreation  and  Chris- 
tian fellowship  supplant  the  influence  of  the  saloon,  the 
gaming  place,  or  worse.  Is  not  the  work  justified  by  the 
result? 

There  are  now  225  Railroad  Y.  M.  C.  A.  organizations  dotting 
the  map  of  the  North  American  continent,  from  Montreal  to 
the  City  of  Mexico,  and  from  Portland,  Me.,  to  Los  Angeles, 
Cal.  Eighty-three  thousand  men  are  enrolled  as  members. 
During  the  past  year  ten  thousand  were  added  to  the  roster. 
While  many  of  the  buildings  occupied  by  this  army  of  rail- 
road men  are  located  at  isolated  and  unattractive  division  or 
terminal  points,  their  value  e.\ceeds  $2,GU0,0()0.  Sixteen  new 
buildings  are  being  constructed  at  a  cost  of  nioie  than  half 
a  million  dollars.  From  this  brief  statistical  statement  may 
be  gathered  a  fair  idea  of  the  present  magnitude  of  the  work. 

Just  a  word  with  reference  to  the  attitude  of  the  railroad 
corporations  toward  this  work.  The  president  of  one  of  the 
large  Southern  systems  said  in  this  connection  a  short  time 
ago:    "Since  the  introduction  of  Railroad  Y.  M.  C.  A.  work 


•  From  an  address  before  the  Bedford  Branch,   Brooklyn,  N.  Y. 
t  Secretary  of  the  Lmds  Island  Railroad. 


on  this  line  the  loss  due  to  wrecks  caused  by  drunkenness  on 
the  part  of  employees  has  been  reduced  from  nearly  $1,000 
per  day  to  a  little  more  than  $^00  per  day."  Is  not  that  a 
splendid  material  result?  But  think  of  the  moral  uplift  —  of 
the  great  change  in  the  character  and  lives  of  the  men  which 
made  such  a  result  possible. 

One  of  the  greatest  tributes  paid  by  a  railroad  official  to  the 
value  of  this  work  was  by  Mr.  W.  C.  Brown,  vice-president  of 
the  New  York  Central  Lines,  at  the  opening  of  a  new  Railroad 
Association  building  on  the  Lake  Shore  at  CoUinwood,  Ohio, 
toward  which  his  company  has  contributed  nearly  $40,000. 
Mr.  Brown  said:  "i  am  glad  to  be  with  you  to-night  to  par- 
ticipate in  the  dedication  of  this  building  to  the  service  of 
Cod  and  to  the  comfort  and  convenience  and  betterment  of 
the  condition  of  railroad  men.  Eliminate  from  consideration 
if  you  will  the  religious  and  educational  features  entirely — 
inestimably  important  as  they  are  —  considering  only  the 
simple  proposition  of  a  clean,  wholesome  place  to  sleep  and 
eat,  free  from  the  temptations  which  surround  the  young  man 
employed  on  a  railroad,  under  the  most  favorable  circum- 
stance, when  thrown  upon  his  own  resources,  and  in  my  opin- 
ion no  investment  of  a  similar  amount  of  money  has  ever  paid 
or  can  ever  pay  so  large  a  return  as  the  money  devoted  to  the 
construction  and  maintenance  of  these  railroad  departments 
of  the  Young  Men's  Christian  Association.  The  railroad  which 
annually  draws  thousands  of  young  men  from  the  villages  and 
farms  to  fill  up  its  ranks,  depleted  by  age,  accident  and  dis- 
ease, owes  something  to  this  army  of  young  men.  They  owe 
it  to  the  men  themselves;  they  owe  it  to  the  anxious,  loving 
fathers  and  mothers  back  in  the  homes  from  whence  these 
youug  men  came;  above  all,  they  owe  it  to  the  public  who 
daily  place  in  the  care  and  custody  of  these  men  their  lives 
and  property,  to  do  everything  within  their  power  to  make 
them  the  best,  safest,  most  efiicient  men  possible;  and  in 
doing  this,  in  my  opinion,  no  agency  can  be  enlisted  so 
adapted,  so  consecrated,  so  devoted  to  the  work  and  so  suc- 
cessful in  the  work  as  the  railroad  department  of  the  Young 
Men's  Christian  Association. ' 

In  answer  to  a  suggestion  made  to  President  Cassatt  that 
part  of  the  valuable  room  set  aside  in  the  new  terminal  station 
of  the  Pennsylvania  Railroad  in  Manhattan  be  used  for  pur- 
poses other  than  Association  work,  he  said,  and  with  emphasis 
admitting  of  no  further  discussion,  "That  has  all  been  settled." 
The  inference  is  unmistakable  that  Mr.  Cassatt,  in  common 
with  many  other  presidents  and  lesser  officials,  considers  the 
railroad  department  an  essential  feature  of  railroad  equip- 
ment, and  space  or  buildings  worth  thousands  of  dollars  are 
well  devoted  to  the  work. 

These  instances  attest  in  no  uncertain  tones  the  estimate 
which  railroad  officials  place  upon  the  value  of  the  work  the 
Association  is  doing  for  railroad  men. 

But  if  anything  further  were  needed  as  an  evidence  of  the 
attitude  and  appreciation  of  the  railroad  companies  themselves, 
it  could  be  found  in  the  record  of  the  large  sums  of  money 
that  every  year  are  being  appropriated  for  new  buildings, 
equipment  and  maintenance,  by  boards  of  directors  of  railroads 
all  over  the  country. 

A  further  indorsement  of  the  Railroad  Association  work 
comes  from  the  Panama  Canal  Commission.  With  the  approval 
of  President  Roosevelt  and  the  Secretary  of  War  it  has  been 
decided  to  turn  over  to  the  railroad  department  of  the  Interna- 
tional Committee,  for  operation,  the  eight  clubhouses  which 
the  Government  is  constructing  in  the  Canal  Zone  for  its  em- 
ployes, and  carry  the  salaries  of  the  .secretaries  on  the  Govern- 
ment payroll.  During  his  present  visit  the  President  has 
promised  to  look  into  the  work  among  the  five  thousand  rail- 
road men  employed  there  in  connection  with  the  construction 
of  the  canal.  Here  we  have  official  recognition  of  the  value 
and  efficiency  of  the  work  from  the  highest  possible  source  and 
character. 

But  what  of  the  attitude  of  the  men  themselves?  Does  not 
the  immense  army  enrolled  as  members  answer  that  question? 
But  their  estimate  of  its  value  can  be  no  more  eloquently  at- 
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tested  than  by  stating  that  they  voluntarily  contribute  65  per 
cent,  of  the  cost  of  operation  as  against  40  per  cent,  ten  years 
ago. 

It  may  be  suggested  that  this  is  a  purely  economic  test;  but 
as  another  has  said  far  better  than  1  can  say  it,  "After  all,  the 
eionomic  test  is  a  fair  one.  Religion  and  education  have  a 
(ommercial  value.  Increase  of  knowledge,  skill  and  morality 
always  result  in  increase  of  earning  capacity.  Gifts  come  to 
the  association  from  those  who  consider  only  that  it  is  good 
business.  The  result  attained  satisfies  the  business  sense  and 
the  subscriptions  come  pouring  in.  If  a  church  or  a  religious 
order  does  not  contribute  to  the  economic  welfare  of  a  com- 
munity it  ought  to  go.  If  it  is  non-productive  from  a  business 
standpoint  it  is  because  it  is  non-productive  from  a  religious 
poiut  of  view.  The  development  of  conscience  is  a  direct  addi- 
tion to  wealth." 

As  a  closing  word  let  me  say  that  splendid  as  have  been  the 
results  achieved  by  the  instigators  of  the  movement  and  those 
who  have  carried  on  the  work  of  the  railroad  department  from 
its  inception  to  the  present  time,  so  pregnant  with  glorious 
liossibilities  seems  the  future,  that  it  is  no  idle  prophecy  to 
declare  it  to  be  as  yet  only  in  its  infancy.  God  grant  there 
may  be  no  diminution  of  interest  on  the  part  of  the  employer 
or  employee  in  the  efforts  being  put  forth  by  the  railroad 
department  of  the  Y.  M.  C.  A.  for  the  betterment,  physically, 
mentally  and  spiritually,  of  all  sorts  and  conditions  of  rail- 
road men  throughout  the  world. 


STEEL  PASSENGER  CARS.* 


By   J.   F.   MacEnulty. 


The  development  of  all-steel  passenger  cars  has  been  much 
slower  than  steel  freight  cars;  presumably  for  the  reason  that 
steel  freight  cars  were  the  outcome  of  a  desire  to  carry  a 
greater  load  and  not  increase  the  dead  weight,  a  little  experi- 
ence having  taught  that  80,000  lbs.  or  over  was  too  great  a 
continual  loading  for  a  wooden  car.  The  fact  of  fewer  re- 
|)airs  and  less  damage  in  wrecks  is  a  potent  argument,  and 
used  much  by  steel  car  builders  and  agreed  to  by  railway 
men,  but  had  there  not  been  so  great  a  demand  for  increased 
loads  the  steel  freight  car  pioneers  wotild  have  had  a  sorry 
time. 

In  passenger  construction  the  question  is  different.  There 
are  not  the  same  increased  loads  to  carry  per  car.  If  there  are 
more  passengers  it  means  more  cars.  It  is  true  that  present 
Itassenger  coaches  are  somewhat  longer  and  much  heavier,  and 
will  resist  impacts  that  would  have  wrecked  cars  built  ten  or  fif- 
teen years  ago.  It  is  true,  also,  that  they  are  operated  at  much 
liigher  speeds,  and  while  it  ma>  seem  a  broad  statement,  our 
average  passenger  coach  to-day  is  relatively  no  stronger  than 
the  cars  of  our  forefathers.  If  this  is  doubted  a  perusal  of 
the  newspaper  reports  of  a  few  wrecks  in  late  years  will  suf- 
fice. For  high-speed  service  it  is  practically  essential  to  use 
a  steel  car,  if  the  safety  of  the  passengers  is  considered.  The 
splinters  from  the  old  wooden  warships  in  time  of  action 
lulled  more  men  than  the  cannon  balls.  We  l^ave  been  over 
'he  Spanish  fleet  scare  for  some  years  and  do  not  expect  any 
one  to  fire  13-in.  shells  at  our  cars,  yet  in  a  collision  the  con- 
•litions  are  not  dissimilar.  The  force  of  impact  will  splinter 
the  sills,  posts  and  side  plates,  and  a  passenger  caught  in  the 
wreckage  has  not  much  chance,  particularly  with  the  addition 
"1"  a  fire.  In  the  steel  car  the  passengers  may  suffer  contu- 
sions, but  these  are  cheaper,  from  a  claim  department  stand- 
pt-int,  than  an  amputated  limb.  Aside  from  the  question  of 
accidents,  steel  passenger  cars  should  be  a  good  investment. 
1  he  running  repairs  are  less,  the  car  being  out  of  service  a 
shorter  time  when  going  through  the  renovating  process,  and 
'he  steel  surface  is  easier  to  finish  than  the  wood  and  does  not 

•From  a  paper  presented  before  the  October  meetiug  of  the  New 
I'ligland  Railroad  Club. 


lequire  so  much  care,  and  with  steel  freight  car  experience  as 
a  guide  the  life  will  be  much  longer. 

The  cai*  builders  are  able  to  get  cost  and  weight  of  a  steel 
passenger  coach  or  an  interurban  car  very  near  that  of  a 
wooden  car  built  to  the  same  specifications.  This  is  a  decided 
advantage,  as  the  railways  are  thus  obtaining  an  absolutely 
non-combustible  construction,  of  infinitely  greater  sUength 
combined  with  longer  life,  for  a  small  additional  outlay. 

For  street  railways  and  electric  service  in  general  the  steel 
car  has  advantages  that  cannot  be  lightly  thought  of.  In  the 
first  place,  a  so-called  fireproof  barn  can  be  built,  and  so  far 
as  the  barn  itself  is  concerned  it  is,  no  doubt,  fireproof;  but 
unless  a  separate  compartment  is  provided  for  each  car,  which 
is  obviously  impracticable,  there  is  great  danger  of  fire  losses. 
In  electric,  subway  or  elevated  service,  where  the  third-rail 
system  is  used,  the  horror  of  a  conflagration  following  a  col- 
lision is  eliminated.  I  am  advised  by  electrical  experts  (al- 
though I  do  not  wish  to  get  into  deep  water  on  this  phase  of 
it)  that  in  event  of  the  insulation  being  worn  off  cables,  or  a 
trolley  wire  or  third  rail  getting  in  contact  with  an  all-steel 
car,  the  circuit  breakers  would  cut  out  the  current  as  soon  as 
the  resistance  was  overcome,  which  would  be  but  a  few  sec- 
onds, and,  in  any  event,  the  passengers  would  be  in  no 
danger  of  electrocutioft.:  ;    -    •■ 

One  objection  to  the  early  all-steel  car  was  its  unsightliness. 
It  resembled  a  tank,  and  unsightly  rivets  and  splice  plates 
made  a  startling  and  objectionable  contrast  with  the  smooth 
surfaces  of  the  wood  car.  This  objection  is  obviated  in  the 
up-to-date  car,  as  all  splices  and  vertical  rows  of  rivets  are 
covered  by  hollow  mouldings  that  by  sight  cannot  be  distin- 
guished from  wood,  and  advanced  methods  of  construction 
have  made  the  car  more  presentable,  although  the  strength  is 
unimpaired.  Cars  are  now  constructed  of  cold-rolled,  open- 
hearth  steel  plates,  pressed,  and  commercial  shapes,  while  the 
contour  and  general  appearance  of  the  original  wooden  cars 
are  maintained.  ■■'•" 

There  is  one  decided  advantage  in  these  methods  of  construc- 
tion that  cannot  be  lightly  pa^ed  over.  We  all  know  that 
while  a  good  commercial  grade  of  open-hearth  steel  is  manu- 
factured to-day,  yet  occasionally  some  inferior  grade  will  get 
by  in  spite  of  careful  inspection.  The  pressing  operation,  hot 
and  cold,  is  an  absolute  test,  and  any  steel  that  is  defective 
in  chemical  or  physical  qualities  will  not  hold  up  under  the 
conditions,  and  is,  of  course,  rejected. 


Weight  of  Cab  axd  Locomotive  Wheels  Used  Peb  Yeab. — 

There  are  in  round  numbers  one  million  seven  hundred  and 
fifty  thousand  freight  cars,  forty  thousand  passenger  cars, 
forty-five  thousand  steam  locomotives,  and  eighty  thousand 
electric  cars  in  the  United  States.  The  freight  cars  average 
eight  cast-iron  wheels  each;  the  passenger  cars,  ten;  the  loco- 
motives, four  pilot-wheels,  six  drivers,  and  eight  tank-wheels; 
the  electric  cars  average  &even  wheels  each. 

This  makes  a  grand  total  of  fifteen  million  seven  hundred 
and  seventy  thousand  wheels  in  use  in  this  country  on  .steam 
or  electric  roads  for  the  pleasure  or  profit  of  the  people  of  the 
United  States.  The  total  weight  of  these  miniature  atlases 
supporting  the  world  of  travel  is  in  the  neighborhood  of  five 
million  and  sixty -one  thousand  ton©. 

The  average  life  of  a  cast-iron  wheel  on  a  freight  car  Is  five 
years,  while  on  all  other  cars  cast-iron  lasts  only  a  yoar. 
Steel  wheels  under  passenger  cars  last  about  five  years,  and 
about  four  years  under  locomotives,  the  drivers  and  pilot 
av.d  tank  wheels  having  about  the  same  lease  of  life. 

This  means  that  next  year  the  railroads  will  buy  about 
eighty-three  thousand  five  hundred  drivers,  one  hundred  and 
sixty-seven  thousand  five  hundre<l  steel  and  steel-tired  wheels, 
and  five  million  three  hundred  and  eight  thousand  cast-iron 
wheels.  This  is  allowing  also  for  the  normal  Increase  in 
number  of  cars  in  use.  The  total  weight  of  iron  and  steel  in 
the  wheels  added  annually  to  the  rolling  stock  of  the  railroade 
of  the  United  States  is  one  million  eight  hundred  and  four 
thousand  three  hundred  and  fifty  tons. — Exchange. 
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(iRKAT     WESTEUX      BAIIAVAY. 


FOUR-CYLINDER  SIMPLE  LOCOMOTIVE. 


Gkeax  Westekx   Railway    (ExtiLAXD), 


Mr.  (i.  J.  Churchward,  locomotive  superintendent  of  the 
Great  Western  Railway  of  England,  has  recently  put  into 
o|)eration  an  Atlantic  type  locomotive  equijjped  with  four  sim- 
ple cylinders,  which,  by  his  courtesy,  we  are  able  to  illustrate 
herewith. 

This  locomotive  was  desijjnt-d  and  built  at  the  Swindon 
works  of  the  railway  and  weighs  1G«,880  lbs.  total,  of  which 
ss,7o4  lbs.  is  on  drivers.  The  tractive  effort  at  85  per  cent, 
boiler  pressure  by  the  Master  Mechanics  formula  is  25.086 
lbs.  The  locomotive  has  been  operating  the  Plymouth  Lim- 
ited express  of  the  railway  and  we  understand  the  results  of 
Ibis  o|)eration   have   led   Mr.   Churchward   to   prepare  designs 


for  some  10-wheel  locomotives,  which  will  be  of  the  same  de- 
sign as  the  Atlantic  type  in  every  res|>ect  except  such  minor 
changes  as  will  be  necessaiy  for  the  addition  of  the  extra 
driving  wheel  in  place  ot  the  trailer.  It  is  planned  to  have 
one  or  more  of  these  new  locomotives  equipped  with  supei^ 
heaters.  It  i.s  stated  that  this  decision  to  change  the  design 
to  a  4-6-0  ty|)e  was  caused  by  the  lack  of  sufficient  adhesion 
on  the  Atlantic  type  for  the  heavy  service  demanded.  An  in- 
spection of  the  ratios  given  in  the  table  of  dimensions  will 
show  the  factor  of  adhesion  to  be  but  3.7,  which  would  seem 
to  be  very   low    and  apijarently  has  proven  to  be  so. 

In  the  general  arrangement  of  cylinders  and  connections 
this  locomotive  follows  the  DeClehn  compound,  i.  e..  the  two 
outside  cylinders  aie  set  back  of  the  smoke  box  and  conne<-t 
to  the  rear  pair  of  drivers,  while  the  Inside  cylinders  are  set 
forward  between  the  frames  and  connect  to  the  forward  pair 
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of  drivers,  which  have  a  cranked  axle. 

The  cyliiuler.s  are  all  ll'i  ins.  in  iliiuncter  and 
have  a  2»>  in.  stroke,  making  them  equivalent  in 
|Mi\v«'r  to  a  20.1. ">  in.  cylinder  on  a  two-cylinder  loco- 
UMdive.  In  area  of  cylinder  walls,  however,  (he  two 
cylinders  on  one  side  of  course  .nive  a  much  u;reater 
surface  than  a  sin.^le  cylindei-  of  equivalent  power. 

Outside  of  the  cylinders  and  valve  sear  the  design 
f«dlows  the  typical  English  construction.  The  holler 
is  of  the  Belpaiie  type  rS-'\  ins.  in  diameter  at  the 
front  end  and  (!C  ins.  in  diameter  at  the  fire  box  con- 
neUion.  It  has  250-2  in.  flues,  each  being  1.')  ft.  2  5-lfi 
ins.  lon.s;.  The  |)ressure  is  22.')  lbs.,  which  is  standard 
on  that  road  for  all  kinds  of  passenger  i)Ower.  The 
grate  area  of  27  sq.  ft.  seems  small  when  compared 
with  American  practice  and  its  ratio  to  the  total 
heating  surface,  which  is  about  1  to  7J),  would  Indi- 
cate that  either  the  coal  is  burned  at  a  higher  rate 
per  sq.  ft.  of  grate  area  in  England  than  in  this 
country  or  that  not  as  much  evaporation  is  expected  from 
each  square  foot  of  heating  surface.  The  fire  box  is  set 
between  the  frames  and  the  forward  section  of  the  grate 
has  a  very  decided  slope,  giving  a  very  deej)  throat.  The 
dampers  are  arranged  just  below  the  mud  ring  on  either 
side  and  are  operated  by  a  screw  from  the  running  board. 
The  frames  are  of  plate  design  1'',  ins.  thick  and  are  set  4!> 
ins.  apart  up  to  the  smoke  box  where  they  narrow  to  W^-.  ins. 
They  are  very  securely  an<l  stifTly  cross  braced  at  many  points 
throughout   the  length. 

The  driving  wheels  are  SOV,  ins.  in  diameter  and  the  drivers 
and  trailers  on  each  side  aie  equalized  together,  there  being 
no  cross  equalizer  at  the  ti'ailer  wheels.  The  braking  mecha- 
nism is  connected  to  a  r,0-in.  vacuum  cylinder  located  between 
the  frames  jiist  ahead  of  the  rear  driving  axle.  It  is  con 
nected  to  the  driver  brakes  through  a  cross  beam  connecting 
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to  a  toggle  joint  at   the  lower  end  of  the  hangers  and  to  the 
trailer  by   long  brake   rods. 

The  two  inside  cylinders  are  in  a  single  casting,  which  also 
inchKles  the  smoke  box  saddle.  The  centre  of  the  cylinders, 
however,  is  some  considerable  distance  ahead  of  the  centre  of 
I  he  .saddle,  as  is  shown  in  the  detailed  illustration.  The  out- 
side cylinders  are  in  separate  cast- 
ings with  their  valve  chambers  and 
are  secured  outside  of  the  frames. 
The  steam  and  exhaust  connections 
for  the  different  cylinders  are 
shown  quite  clearly  In  the  general 
elevation.  From  the  T  head  in  the 
front  end  two  steam  pipes  lead  out 
and  down  on  either  side  to  Just  be- 
low  the  centre  of  the  boiler  where 
they  branch,  one  part  going  to  the 
inside  valve  chest  on  that  side  of 
the  engine  and  the  other  to  the  out- 
side valve  chest,  the  connection  In 
the  former  case  being  made  direct- 
ly to  the  top  of  the  valve  chest  and 
in  the  latter  through  a  separate 
pipe  to  the  inside  of  the  valve 
chest,  iiassing  through  the  frame. 
The  exhaust  passage  is  similar  in 
arrangement,  and  branches  from 
each  valve  chamber  joint  to  a  sin- 
gle nozzle. 

The  valves  on  all  cylinders  are 
S-in.  piston  of  extra  length,  allow- 
ing the  i)assages  to  the  cylinders 
to  l)e  practically  straight.  Steam 
is  admitted  on  the  inside  and  ex- 
hausted on  the  outside,  the  exhaust 
l)assage  being  an  extension  of  the 
valve  chamber,  as  is  shown  In  the 
detail  drawing. 

The  valve  gear,  of  the  Walschaert 
type,  has  been  very  simply  and  care- 
fully arranged.  One  set  of  connec- 
tions o|)erates  the  two  valves  on  the 
inside  and  outside  cylinders  on  that 
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side  of  the  locomotive.  Since  the  inside  and 
outside  cylinders  are  connected  at  180  degs., 
and  the  steam  distribution  Is  the  same  in  both 
cylinders,  the  two  valves  move  in  direct  oy- 
[)OKition  to  each  other,  and  hence  by  connect- 
ing them  through  a  cross  lever  having  equal 
arms  and  fulcrumed  on  the  frame,  it  is  possi- 
ule  to  operate  one  from  the  othei .  Thus  the  in- 
side valve  only  is  connected  directly  to  the 
valve  gear,  and  operates  the  outside  valve 
through  a  cross  lever  having  a  cross- 
htad  connection  on  the  inside  and  a  jointed 
connection  to  the  outside  valve  stem.  The 
inside  cylinders  are  connected  at  an  angle  of 
9U  deg.  with  each  other,  and  so,  instead  of 
taking  the  motion  for  the  valve  gear  from  an  eccentric  or  return 
crank  on  the  axle,  it  has  been  connected  to  the  crosshead  of  the 
opposite  inside  cylinder.  Thus  there  is,  on  each  crosshead,  a 
connection  to  its  own  combination  lever,  and  also  a  conuectiou 
through  a  rod  exiendiug  back  and  operating  ihe  link  for  tiie= 
valve  motion  of  the  other  side  of  the  locomotive.  This  method; 
of  connecting,  as  will  be  noticed,  makes  what  corre!;i)onds  to 
a  return  crank  for  the  usual  type  of  viilve  motion  following 
liie  main  pin  in  one  case  and  preceding  ii  in  the  other,  ;ind 
hence  it  reverses  the  position  of  the  block  in  the  link  for  the 
go-ahead  motion  in  the  two  cases,  i.  c,  the  left  hand  link  block 
is  lit  the  top  of  its  link  for  the  go-ahead  motion  while  the  riglit 
hand  block  is  at  the  bottcm.  This  difference  in  reversing  po.si- 
lions  is  acconii)lishe(l  from  one  reversing  mechanism  by  hav- 
ing two  auxiliary  lift  shafts  operated  from  arms  on  the  oppo- 
site side  cf  the  main  lift  shaft,  which  is  connected  directly 
to  tiie  screw  leversing  mechanism. 

The  crank  shaft  is  of  l)uilt-up  design  in  nine  piece-s,  as 
shown  in  the  illustration,  the  sections  being  secured  by  l|,;i-in. 
screw  keys.  :      /       .•>/.•>.>■•? 

Tho  tiink  is  carried  on  three  i>airs  of  wheels,  as  is  quite 
( oi.unon  in  England,  and  has  a  cai)acity  of  o,5tJ(i  gallcns  of 
water.  ;.  .c';:-';- 

The  general  dimensions,  weights  and  ratios  are  as  follows: 
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•  Four-cyi hide r  simple  locomotives  have  been  de*rjbed  in  this  Journal 
as  follows : 

ISelgium  State  Kailway>i,  4^6-0  tj"pe  with  superheater,  June,  1900, 
page  217.  ' 

Lake  Shore  ic  Michigan  Southern  Railway,  .4'4-0  type  iDspection 
iui^niotive,  .August.   1906,  page  291. 


'  Dkxiam>  j  ok  Mac  iii.NE  Tcxu.s..^— Speaking  cf' the  constant  in- 
flux of  orders  each  day  which  are  continually  extending  de 
liveries,  one  of  the  important  interests  states  that  builders  of 
standard  tools  already  have  .so  much  work  on  hand  that  very 
few  orders  placed  at  the  jirestnt  lime  can  be  tilled  before  next 
year.  Of  course,  a  machine  can  be  secured  here  and  there 
for  several  months'  delivery,  hut  it  is  a  difficult  matter  to  ob- 
tain a  fair  sized  shcp  equii)ment.  This  condition  of  the  mar- 
ket has  cau.sed  prices  to  stiffen,  and  those  who  can  promise 
reasonable  delivery  on  a  machine  can  get  a  substantial  pie- 
mium,  so  eager  are  buyers  for  equipment.  The  recent  sale  of 
the  equipment  of  the  W.  S.  Burn  Manufacturing  Comiiany. 
.\ew  Haven.  Conn.,  plainly  illustrates  the  demand  for  machine 
tools  and  the  prices  liiat  <an  be  obtained  for  second-hand  ma- 
chinery. There  were  .547  lots  sold  at  auction  in  330  minutes. 
and  the  prices  i>aid  weie  in  many  cases  higher  than  those  for 
new  tods.  .\  Bath  giinrh^r  bought  four  years  a.go  brought 
.$1(»0  more  than  the  atr.oum  paid  for  it  at  that  time,  and  l*ratt 
&  Whitney  lathes  brought  considerably  more  than  the  list 
price. — iron  Age.  -a  v  •.  i 


CnAXGEs  ix'  Maciiixk  T«mm.  Dksk^x.— Mantifat  turers  who 
would  develop  radically  new  designs  are  so  busy  tilling  orders 
for  regular  stock  that  they  have  little  time  or  opportunity  for 
developin.g  new  designs  to  the  extent  of  manufacture.  Many 
cf  them,  we  are  assured,  have  laid  out  interesting  departures, 
which  they  are  •holding  up  their  sleeves"  for  the  time  when 
business  shall  slack  off  and  give  them  a  breathing  sjiell.  It 
is  a  well-known  fact  that  ingenuity  in  machine  tool  design. 
?s  well  as  in  practically  all  other  branches  of  machine  de- 
sign, is  displayed  to  the  best  advantage  at  the  time  when 
business  is  dull.  It  is  poor  policy  for  a  manufacturer  to  stop 
a  profttable  output  simply  to  introduce  a  new  idea.  His  cus- 
tomers want  standard  tools  and  want  them  at  once.  The 
time  for  experimenting  is  when  things  are  slow,  and  we  shall 
.  I>robahly  not  see  many  radical  dei>arttires  from  present  ac- 
cepted designs  until  that  time. — Marhincrp. 


^  Maxitpagturtno  in-  THE  UxiTED  St.vtes.— The  manufac- 
tories in  the  United  States,  wiiich  turned  out  in  1900  $l.*?.n00.- 
000.000  worth  of  products,  this  being  then  a  record,  have 
increased  their  output  in  the  short  period  intervening  more 
than  r,0  per  cent.,  and  it  is  calculated  that  their  entire  pro- 
duction for  the  year  jti.sf  closed  is  $lS,.500.000,ooo — Vr.  Charles 
H.  Cochrane,  in  the  Kew  York  Herald. 


Wixn  T^EssrUE  ox  Bt  irmx.:s.— A  wind  pressure  of  30  Ihs. 
per  sq.  ft.  is  called  for  in  the  Xew  York  Btiilding  Laws,  for 
buildings  more  than  100  ft.  high,  with  an  allowable  unit  stress 
of  50  per  cent,  more  than  for  dead  or  live  loads.  Fowler 
2;ives  20  lbs.  for  buildings  less  than  20  ft.  high  and  30  ihs  for 
buildings  CO  ft.  high,ivitji  na«xtra  allowable  unit  stress.- 
American  Machhiivi.   ■     .:      '   '  v 
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Within  a  comuaratively  short  time  it  is  quite  probable  that; 
the  majority  of  the  new  passenger  coaches  built  in  this  coun- 
try  will   be   constructed   of   steel.     There  are   several    reasons 
why  this  can  be  looked  for,  not  the  least  of  which  is  the  very  v 
large  number  of  passengers  Killed  in  recent  railway  wreeks^r 
many  of  them  by  fire.     A  decided  movement  in  this  direction 
is  just  beginning,   and  while   at  present    there  are   but   three 
all-steel  passenger  coaches  in  operation,  these  are  sufficient  to 
show  that  such  construction  is  practical,  and  that   steel  cars 
can  be  built  of  the  same  size,  arrangtnient  and  comfort  that 
is   found   in    the   modern    passenger   coach.     Such   cais   can    be 
built  to  weigh  but  little  more  per  seated  passenger  than  the; 
wooden  cars,  and  in  some  cases  may  even  weigh  less.     .\t  the.^^ 
same  time  they   offer  many   times  the   resistance  in   collision  . 
and   are  fireproof  and   non-collapsible.     The   Harriman   Lines' 
coach  shown   in   our  .lanuary   issue   weighs   107,000   lbs.  and 
seats  70  passengers,  giving  a  weight  of  1.530  lbs.  per  passen- 
ger.    The  Long  Island  coach  shown   in  this  issue  weighs  but 
l.oOO  lbs.  per  seated  passenger,  this  weight  including  a  5,000- 
Ib.    storage    battery    equipment.     The    Pennsylvania    Railroad 
has  an  all-steel  coach   in   operation,  which   was  designed  and 
built  at  Altoona,  and  weighs  1,4J8  lbs.  per  s<?^ted  passenger.,-. 
This  weight  also  includes  a  .5.000-lb.  storag/ battery,  as  welH 
as  a  copi)er  roof,  deafening  floor  and  the  P.  R.  R.  heating  and; 
ventilating  system,  which  are  not  on  the  other  cars.     It  is 
possible  to  build  a  coach  of    greater  length,  say  70  ft.,  of  the'  ; 
same  design  which,  because  of  its  increased  seating  capacity,;' 
would  weigh  less  than  LoOO  lljs.  jier  passenger.    These  weights 
can,  no  doubt,  be  further  reduced  after  longer  experience,  and 
in    the    case   of    large   orders,    where    specially    designed    ap- 
pliances can  be  used,  the  final  result  being  a  train  which  will 
weigh  but  little  more  than  the  present  passenger  train,  and  in 
view  of  the  rapidly  increasing  price  of  lumber  will  i»robably 
cost  but  little  more  but  will   be  many   times  as  safe  for  the 
passengers.  '  "•^:^^  v' -t" ;  "■^';-;  ;;'VX  ^'■■"'';;'-'7-  :— ■  •  •■•'--■ 


The  balancing  of  high-speed  locomotives  by  the  use  of  four 
cylinders  connected  on  the  quarters  is  undoubtedly  a  good 
thing  for  the  locomotive  and  for  the  track,  and  in  si)ite  of; 
the  increased  complication  making  it  somewhat  unpopular 
from  the  roundhouse  and  shop  standpoint,  it  is  being  very 
generally  favored  in  all  parts  of  the  world  where  progressive 
locomotive  designers  are  found.  Up  to  a  comparatively  re-^ 
cent  time  the  balanced  principle  has  always  been  employed 
in  connection  with  compounding,  as  was  quite  natural,  since 
both  designs  require  four  cylinders,  and  the  economy  to  be 
obtained  from  compounding  was  what  was  chiefly  desired,  the 
advantage  of  the  balancing  being  largely  incidental.  Recently,, 
however,  there  has  appeared  in  foreign  countries  several  de- 
signs of  locomotives  which  have  four  simi)le  cylinders  con- 
nected on  the  balanced  jiiinciple.  In  this  country  so  far  but 
one  locomotive  of  this  kind  has  been  built.  This  movement 
would  seem  to  indicate  that  the  compound  is  not  proving  to 
be  of  any  great  value  foi-  high-s|)eed  work  under  the  condi- 
tions found  in  certain  parts  of  England  and  the  Continent, 
although  it  is  considered  with  great  favor  in  France  and  on 
certain  railways  in  othei'  countries;  and  that  in  these  cases 
there  is  a  distinct  desire  to  retain  sim|)le  cylinders  while  still 
obtaining  the  advantage   of  a    balanced    locomotive. 

It  will  be  remembered  that  one  of  the  conclusions  from  the 
tests  on  the  Pennsylvania  Testing  Plant  was  that,  "it  ai)[)ears 
that  the  relative  advantages  to  l)e  deiived  from  the  use  of  the 
compound  diminish  as  the  sj»eed  is  increased."  However, 
since  the  only  simple  locomotives  tested  were  two  freight  en- 
gines, this  conclusion  may  not  apply  with  equal  force  to  pa.s- 
senger  locomotives.  "We  will  know  more  about  it  upon  the 
publication  of  the  tests  now  being  made  on  a  simple  high-speed 
locomotive. 

From  an  economical  point  of  view  the  four-cylinder  simple 
as  compared  with  the  two-cylinder  simple  would  seem  to  be 
at  a  very  decided  disadvantage,  because  of  the  largely  in- 
creased area  of  cylinder  walls,  ports,  steam  chests,  etc.,  all  of 
which  cause  condensation,  with  its  large  loss  in  economy. 
There  is  also  a  greater  number  of  bearing  surfaces  and  mov: 
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iiig  parts,  all  of  which  absorb  power.  In  the  matter  of  con- 
densation, which  is  by  far  the  more  important,  there  is  a 
ready  remedy  in  the  shape  of  supeiheated  steam,  which  also 
is  pecnliarly  suited  for  high-speed  work  and  loituous  i)assages„. 
If  the  four-cylinder  simple  is  going  to  compete  with  the  four- 
cylinder  comi»ound  in  economy,  it  would  seem  to  be  positively 
essential  that  it  use  superheated  steam. 


may  be  to  our  railroads,  especially  at  ttie  present  time,  will  not 
be  obtained  without  the  hearty  lo-operation  an<l  suppoit  of 
the  higher  officials.  Neither  can  they  be  obtained  if  when 
a-  man  makes  an  especially  good  showing  on  a  railroad 
the  railroads  allow  commercial  concerns  'o  step  in  and  take 
liim  away  from  them.  Surely  a  good  mau  is  jusi  as  valuable 
on  a  railroad  as  in  a  commercial  organization.  Why  not  paj 
him  tor  it  and  lieep  him?  .-V  '"- 


■  -  *    •  -• 


If  you  discharge  lu  per  cent,  of  the  least  efficient  men  in, 
your  shoi»,  or  office,  how  much  would  you  increase  the  effi- 
ciency of  your  force?  Do  you  know  just  who  the  most  ineffi- 
cient men  on  your  payroll  are?  If  one  of  your  subordinates 
should  be  promoted,  or  leave  (he  service,  who  would  you  put 
in  his  place?  How  do  you  select  men  foi-  inomotion?  The.^e 
are  rather  pointed  questions,  l)ut  the  smcess  of  an  e.xecutive 
officer  depends  very  largely  on  how  he  answers  them.  As  we 
have  said  many  times  in  these  columns,  it  is  far  more  impor- 
tant to  have  a  good  organization  than  a  good  equipment,  ;../ 
«  *  *  *  *  *  ■  - 

.A  betterment  engineer  is  responsible  for  the  statement  that 
.if  the  10  least  efficient  men  out  of  every   hundi-ed  in  a  shoi), 
:.or  organization,  were  eliminated,  not  only  would  the  output 
not  suffer,  but  the  quality  of  the  work  would  be  better..   His 
idea  was  that  the  influence  of  the  poor  men  upon  the  others 
i  Was  such  that  the  total  output  was  decreased  rather  than  in- 
-<;reased  by  their  presence.     It  is  quite  possible  that  the  above 
result    might  be  gained    under  the   direction  of   a   good    organ- 
izer, in  connection  with  improving  the  oigauizaiiou;    at  any 
.rare,   the  efficiency   of  the   shop   as   a   whole   would   be    raised 
:.fC'onsiderably,  and  the  statement  is  at  least  worthy  of  careful 
sttidy.       V  ;•■■'■•./;•-■  "      ^V'.'-:^'  -:".■:■  ■-'.•-"':;;-^^  .- •■'■  ^:.  : .'    ';.j;v;:^..- 

The  difficulty  is  to  build   up  and  maintain  an   organization 
,— by  whidi   it  is  possil)le   to  determine  definitely   the  efficiency; 
'-..of  each  man  in  the  force,  whether  in  the  shop,  in  the  office, 
or  on   the  road.     It    would  appear  that  this  can   only   Vie  done 
wlien  each  man  has  a  definite  amount  of  work  arranged  for 
r  him  for  each  working  day,  and  his  efficiency  can  thus  easily 
be   determined,   depending   on    whether  he   does   less   than   or 
.exceeds  (he  required  amount  of  work  for  a  given  time.     Such 
j.  a  system  would,  of  course,  require  an  entirely  different  organ- 
.  Izaticn  from  that  now  existing  in  most  shops,  but  if  as  the 
,^  f  esult  of  reorganizing  and  installing  a  more  scientific  super- 
."  vision   the  exact  efficiency   of  each   man  could   be  determineil. 
•the  result  would  surely  be  worth  striving  for.     In  one  instance 
where  this  was  done  the  efficiency  of  the  men   was  found  to 
vary  from  19  to  ITij  per  cent     It  does  not  require  a  very  great 
.'  imagination    to   see   a   greatly    increased    output    in    the    shop, 
".I'oth   in   the  amount  and   quality,   if  the  men   averaging,   say, 
less  than  75  or  SO  i)er  cent,  in  efficiency  were  discharged  and 
;'  '•eplaced  by  men  of  average  efficiency.  ;.■:''•>-; 

•;^_^^\.-_;;-:. .;..•..  ,  .■:". '..t!*;    •..•v.. /.-•:. ■^..•^•■^-■■i,*  ■.  *  ;.:-*./ 'V':;/"'- 

,      It  l.s  qtitte  possible  that   when  you  have  read   thus  far  you 
..will  lean  back  in  your  chair,  smile  a  peculiar  smile  and  then 
:>-<nsmiss  the  subject  from   your  thoughts.     Your  predecessor 
pof   10   or   15   yeai-s  ago   would    probably   have   done   the   same 
thing  if  he  had  been  told   what  he  would  be  doing  if  he  held 
your  position   to-day.     Hrigadier-tJeneral    .Murray,   in   address- 
ing the  members  of  the   American   Society   of   Mechanical    En- 
gineers   on    their    recent   visit    to    the    Sandy    Hook    Proving 
,  (Grounds,  is  rei)orted  to  have  said  that  five  years  ago  the  best 
'  it'sults  that  could  be  attained  with  a  12-in.  gun  was  one  shot 
in  three  minuits,  and  the  percentage  of  bits  was  .")0  at  a  range 
of  4.(tO(i  to  4,5(10  yards.     During  the  past  year,  however,  more 
t!inn  one-half  of  the  gtina  fired  made  a  record  of  100  per  cent, 
in    hits,    the    range   being    increased    to   7.000    yards,    and    the 
average  time  between  hits  being  reduced  to  less  than  one-half 
a  minute.     .Tudging  from  the  results  which  have  been  obtained 
in  different  departments  of  the  motive  power  department  on 
Miree  or  four  railroads  during  the  past   two  or  three  years,  it 
is  not  saying  tco  much  to  i)redict  that  it  would  be  possible  to 
make  almost  as  great  a  relative  showing,  as  that  made  h.v  the 
12-in.  gun.  in  the  motive  power  departments  of  our  railroads 
within  the  next  few  years.     Such  results,  important  as  they 


in  the  discuBsfon  on  Mr.   Paul  R.   Urooks'    jiaper   before   tbe 
December  meeting  of   the  New   York   llailroad  Club  on   "llail 
rbading  from  a   lousiness   Point   of  View."   some   of  the   "un 
tousinesslihe"    i»roceedings    in    ordinaiy    railroad    life    were   al 
luded  to.     The  general  practice  of  cutting  down  retpiisitious — 
l»erhaps   conscientiouslx    made   out— bv    the   "jnan    higlier    up" 
was  referred  to,  and  also  the  little  actual  knowledge  of  the 
exist  of  train  oijeratiou  by  railroad  officials  generally.     While 
every  manufacturer  knows  closely  the  cost   of  the  goods  he  is 
selling,  it  is  a  fact  that  railioaxls  ha\e  liiilc  definite  iulovma- 
lion  regarding  the  various  individual  itenis  of  expense,  when 
by  deflnite  is  meant  the  actual  expenditure  per  unit  of  work 
acconrplished.     It  is  true  that  we  can  divide  the  total  figures 
of  any  one  account  by  the  engine  mileage,  train  mileage,  ton 
mileage,  or  any   other  factor  and  obtain  a   unit  cost  for  the 
system  Or  division,  but  this  will  not   dilfereniiate  the  uphili 
and   level   work,  or  the  slow  an<l   time  freights,  nor  can   we 
gather   any    idea  of  the   cost   per   horse    power  developed  i»er^. 
hour,  nor  the  factors  of  gmde,  speed,  loading,  etc. 

We    can    further    make    comparisons    between    tlie    monthly 
performances   of  locomotives  in   order    to  determine   whether 
the  coal  consumption  j)er  engine  or  ton-mile  is  increasing  oi 
diminishing,  but  -if  it  be  increasing  it   is  often  difficult   to  as- 
sign a  reason  for  it.  although  a  perfectly  logical  one  may  exist;  ;; 
The  application   and   study   required   to   obtain   an  accurate?' 
knowledge  of  these  costs  have,  no  doubt,  been  the  reasons  for 
ignoring  this  interesting  and  instructive  subjec-t,  but  when  we 
consider  the  vast  sums  expended  annually  in  prcducing  trans- 
portation, it  Its  evident  that  such  studies  would  1*6  extremely 
remunerative   to  the   railroad    companies.      Some   speeds  an»J 
loading  will  cosl  more  than  others,  .md  for  this  reason  there 
must  be  a  certiiin  combination   tliat   will   produce  trauspoita 
tj<3h  ata  minimum  cost,  hut  the  discovery  of  this  minimum 
caiinot  be  nmde  Avithout  much  time  and  trouble.    The  variables 
are  many  and  vary  according  to  diflfereni   laws,  and  each  divi 
sion  of  a   road  must   be  worked  out   to  suit  its  characteristics 
and  equipnient.  but   when  this  is  done  the  results  ai^e  not  un- 
:certaiti."--  -^.r^-'::-  :_■'"■.     'yl ':  '^'^.  .  i":-\-:..-r-  A 

The  recent  work  by  Mr.  G.  R.  Henderson  Cn  the  "Cost  of 
Ivocomotive  Oi)eration'  is  the  cjnly  treatise  that  we  know  of 
which  goes  into  all  the  detail.s  of  this  impcirt;int  quest icui.  anci 
Ciil  a  plaih  and  straightforward  manner  des^eribes  the  nieth<Mls 
:  of  deterniining  these  costs.  He  considers  the  value  and  e<-o- 
nomical  use  of  fuel,  water,  lubricants,  torls.  etc..  as  well  as  the 
cost  of  renewals,  repairs,  engineers,  firemen,  host  ling  and 
ttiining.  cleaning  fire.-;,  wipin.g.  inspecting,  firing  up  and  call- 
ing, aiul  gives  various  illn-strations  of  the  nitHhod  of  a|tplying 
these  data  to  the  impoi taut  question  of  the  determinaticm  of 
minimum  cost  and  maximunt  output. 

These  will  very  often  demonstrate  the  fallacy  of  the  clainie<l 
economy  of  (he  maximum  ti-ain  load  under  whic-h  a  locomotive" 
c-an  stagger  and  prove  that  in  many  cases  maximum  cmtjuit 
and  minimum  cost  can  both  be  olrtained  by  judicious  arrange 
ment  of  load  and  speed.  Mr.  Jlc>ndcM-son  has  had  a  wide  ex- 
perience in  motive  power  work  and  engine  lating  in  various 
parts  of  the  countiy.  and  he  is  well  qualified  to  interpret  and 
discuss  this  question  from  iKith  a  theoretical  and  a  practical 
point  of  view.  We  know  of  no  work  that  siivc^  as  much  val- 
uable information  of  this  kind  as  can  be  found  in  "Cost  of 
Locomotive  Operation."  and  the  prosjiec  t  of  legislation^  :*is»* 
reducing  hours  of  liain  men  will  make  this  subject  still  more 
important.  If  such  legislation  is  passed  and  operating  costs 
can  still  he  maintained  at  a  low  figure  by  pro|)eiIy  studying 
the  question,  the  anticipated  law  will  not  be  ne<essarily 
dreaded.*      'J-*..;,    .v.. 


I 


62 


AMERICAN    ENGINEER   AND   RAILROAD   JOURNAL. 


INSTRUCTIONS  ON  FIRING  LOCOMOTIVtS. 


The  lollowiug  insliutlious  lo  govern  Ihe  liiiuy;  ol  lucouio- 
lives  lor  the  buppiebsiuu  of  deuse  yuioke  have  beeu  i^uL  iuLo 
lorce  «u  the  Baltimore  61.  Ohio  Uailroatl  by  Air.  J.  E.  Muhl- 
ield,  general  siii)eriaiendeut  ol  motive  power; 

Engineers  will  be  responsible  tor  tlie  proper  operation  of 
loconiotives  with  respect  lo  Ihe  handling  of  the  reverse  aud 
throttle  levers,  aud  the  snpi)lying  of  feed  water. 

Kngineeis  and  firemen  will  be  equally  responsible  for  the 
operation  of  the  steam  blowers  or  smoke  suppressors  and  fur 
tiie  smokeless  and  eciin(>mical  method  of  liriug  locomotives,  in 
d(  «ordauie  with   the  following  general  instructions; 

llefore  the  commencement  of  a  trip  or  day's  work  tlie  rock- 
ing and  diop  gales,  ush  i)un  daini)ers,  ash  pan  slides  aud  sleam 
jets,  and  grate  aud  ash  pan  operating  gear  should  be  exam- 
ined and  lested  to  see  that  all  grates  set  level  when  latched 
aud  that  all  parts  are  in  good  working  order  and  in  proper 
posiiion.  The  smokebux  uud  ash  pan  should  be  clean  aud  the 
smokestack  and  ush  pan  sleam  blowers  in  good  order.  All 
uecessary  tire  tools  must  be  on  the  locomotive.  The  lire  must 
be  put  iu  good  condition  oil  the  gratis  by  spreading  and  re 
plenishing  wilh  fresh  tuel,  in  small  (piautities  at  a  time,  until 
pioperly  built  up  itrcparatcry  to  starting  wilh  a  full  supply 
ol  water  aud  sieum  in  the  boiler.  The  coal  on  Uie  leuder 
should  be  wet  down. 

Ltumps  of  coal  should  be  broken  10  as  near  the  size  of  a 
man's  fist  as  consistent  before  putting  into  the  lirebox. 

A  lllin,  clean  fire  should  be  mainlained  so  that  the  fuel  can 
be  supplied  wilh  sullicieut  air  through  the  grates  for  proper 
combustion,  aud  produce  a  clear  brigiit  llame.  Cross  firing 
should  be  practiced  to  maintain  an  even  bed,  free  from  holes, 
and  localized  heavy  or  lumpy  firing  should  be  avoided  as  the 
latter  method  does  not  permii  sufiicieni  air  lo  pass  through 
the  fuel  aud  results  iu  dense  smoke  and  clinkers.  The  use  of 
the  rake  aud  '•puddling'  of  the  fire  should  be  reported  lo  only 
when  absolutely  necessary  to  spread  an  uneven  fire  caused  by 
uneven  draft  or  improper  firing.  The  banking  of  green  fuel 
at  the  furnace  doors  should  be  reslricled. 

The  grates  should  be  kept  well  supplied  with  coal  at  the 
sides,  ends  and  coiners  of  the  firebox,  and  not  more  than  two 
or  three  shovelfuls,  each  scaileiing  the  coal,  should  be  sup- 
l»iied  at  one  lime.  Heavy  intermittent  firing  should  be  avoid- 
ed. Only  sufiicieni  lire  should  be  kept  on  the  grates  as  is 
necessary  to  prevent  loss  of  heat  on  account  of  cold  air  pass- 
ing through  the  grates  so  freely  as  to  reduce  the  temperature 
of  the  gases,  and  lo  suit  ihe  way  the  locomotive  is  being  op- 
erated. 

Injectors  and  reverse  and  throttle  levels  should  be  operated 
to  favor  the  firing  when  starling  from  a  station  and  on  heavy 
pulls.  The  smokestack  blower  should  be  used  when  necessary 
lo  prevent  reduction  in  boiler  pressure,  and  the  boiler  feed 
should  be  increased  to  prevent  release  ot  steam  through  the 
pop  valves. 

Previous  to  the  closing  of  the  throttle  valves,  the  firenjan 
should  apply  the  steam  l)lower  or  smoke  suppressor  to  su«h  an 
e.vtent  as  practice  may  demonstrate  is  necessary  to  suppress 
smoke.  When  locomotives  are  working  steam,  the  smoke 
sui»pressor  should  be  used  lightly.  The  supply  of  steam  lo 
the  air  induction  jets  should  l>e  regulated  by  the  size  of  the 
opening  in  gasket,  so  that  on  locomotives  not  equipi)ed  witli 
brick  arches  there  will  be  no  tendency  to  i)iow  the  <moke 
to  or  through  the  flues. 

Rocking  grates  must  be  shaken  lightly  and  frefpienily,  in- 
stead of  violently  at  long  inteiniittent  i)eriods,  and,  if  pos- 
sible, when  the  steam  is  shut  off.  As  a  general  rule,  all  rock- 
ing grates  on  passenger  locomotives  •should  be  shaken  every 
:;o  miles,  on  freight  locomotives  every  15  miles,  and  on  switch- 
ing locomotives  every  three  hours.  This  practice  will  break 
any  clinker  that  may  be  forming  over  or  hardening  between 
the  grate  openings,  and  will  allow  dead  ashes  to  fall  into  the 
ash  pans  and  keep  the  grates  and  fire  clean.  It  will  also  allow 
air  to  pass  through  the  urates  and  fire,  and  prevent  the  forma- 


tion of  clinker  on  the  firebox  Hue  and  crown  sheets,  which 
occurs  when  air  cannot  get  through  the  grates  and  must  pass 
over  the  lire. 

The  practice  of  opening  tlie  furnace  door  unnecessarily 
should  be  avoided,  and  firemen  must  regulate  the  ash  pan 
damper  openings  lo  suit  the  requirements.  When  locomotives 
;ire  diifling  the  fiies  must  be  maintained  in  a  clean  and  bright 
<oudiliou  over  the  entire  grate  area,  more  especially  at  the 
Hue  sheet 

Hopper  sides  of  ash  pans  must  not  be  opened  when  the  loco- 
motive is  running.  Asli  iians  and  fires  should  not  be  cleaned 
mar  any  frog,  switch,  crossing,  de-rail  or  wooden  building  or 
-tructure. 

Certain  fuels  and  locomotives  will  require  special  treatment, 
but  in  general  the  above  metliods  are  those  of  the  most  suc- 
cessful firemen,  and  the  highest  type  of  fireman  is  one  who 
can  maintain  the  working  steam  pressure  within  a  range  of 
ten  pounds  variation  with  the  smallest  amount  of  fuel  and 
the  least  waste  of  steam  through  the  pop  valves. 

K.vhaust  nozzle  openings  aud  draft  appliances  must  be  ad- 
justed to  suit  the  winter  and  summer  conditions,  and  when 
necessary  on  account  of  change  in  quality  or  kind  of  fuel  fur- 
nished. 

Engineers  must  immediately  report  any  irregularities  in 
c  uuuectiou  with  the  cleaning  or  building  of  flres  at  teimiuals. 
They  must  also  report  defects  in  connection  with  piston  or 
slide  valves;  cylinder,  or  rod  packing;  dry,  sleam  and  exhaust 
pipes;  smokebox  draft  appliances;  stopped  up,  or  leaky  flues; 
rocking  and  drop  grates,  ash  pans  and  dampers;  smokestack 
aud  ash  pan,  steam  blowers  aud  smoke  suppressors;  and 
all  other  auxiliary  equipment  pertaining  to  the  economical 
(lie  of  sleam  and  fuel,  and  for  the  prevention  of  dense  smoke. 
.Ml  adjustments  or  repairs  that  may  be  found  necessary  must 
oe  promptly  and  properly  made. 

The  company  has  beeu  aud  is  now  expending  a  considerable 
amount  of  money  lo  put  machinery,  boilers,  fireboxes,  flues, 
grates,  ash  pans,  and  draft  appliances  of  locomotives  in  a 
^-ubstantial  condition  for  service,  and  with  the  grade  and 
c|uality  of  fuel  supplied,  it  is  expected  that  some  returns  in 
fuel  economy  through  proper  methods  will  result  from  the 
operation  and  firing  of  locomotives.  Passengers  and  the  pub- 
lic at  large  are  also  entitled  to  consideration,  and  the  elim- 
ination of  dense  smoke  will  contribute  to  their  comfort,  as 
well  as  to  reduced  steam  failures  and  waste  of  fuel. 

Master  mechanics  and  road  foremen  will  see  that  these  In- 
structions are  complied  with. 


CoM.Mo.v  Sense  i.\  Drafti.vc;. — Drafting,  like  mathematics,  is 
only  a  means  to  an  end,  and  a  man  who  makes  his  drawings 
as  if  they  were  the  goal  instead  of  a  i)art  of  the  cour.se  is 
likely  to  put  a  pile  of  work  into  them  which  is  really  use- 
less. The  sun  may  always  shine  from  the  upi)er  left-hand 
coiner  at  the  Patent  Office,  and  shade  lines  are  well  worth 
all  the  extra  time  they  take  on  a  good  many  jobs,  but  a  fair 
amount  of  common  sense  is  better  than  too  many  rules  and 
regulations  in  a  drafting  room  as  well  as  outside  of  it. — E.  A*. 
I'laistcd,  in  Machinery. 


Exi'ERT  Kxowi.euc;e  Not  Exkci  rivi;  Ahii.itv. — I<Iiiher  a  man 
is  competent  to  be  put  in  entire  charge  of  a  department  or 
l»lant,  or  he  is  not.  If  he  is,  let  him  rim  it  himself.  If  not. 
you  must  run  it  for  him.  When  subordinates  are  being  ap- 
pointed, expert  special  knowledge  is  frecpiently  mistaken  for 
executive  ability.  This  throws  the  real  load,  the  work  of 
thinking,  ni)on  his  sui)erior. — I'aiil  II.  Brooks,  before  the  Xeiv 
York  Ifailroad  Club. 


Gooo  E.NCiiNEERiNc;. —  In  the  "One  Horse  Shay,"  Dr.  Olive;- 
Wendell  Holmes,  as  well  as  the  good  deacon,  builded  bettor 
than  he  knew;  for  it  should  not  be  considered  merely  as  ;> 
logical  triumph,  but  as  an  ideal  of  the  ac-cuiircy  of  engineering 
calculations  in  correctly  estimating  the  strength  of  each  part, 
and  exactly  providing  for  the  depreciation  of  the  whole  worK 
—Mr.  a.  J.  H.  Woodbury. 
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BETTERMENT  WORK  ON  THE  SANTA  FE. 


To  TirK  Kin  for: 

Wliilo  voiir  IV(Oinl)or  UsHO  prosi'iitcd  a  vriy  full  nnd  nio^t  in- 
i.'ivsliii?  arlirli'  i»n  flip  prwoss  of  iiidiistrializini:  I  In*  Santa  Fo 
in.'tliamVal  <l<'pailinont.  yet  tlion-  ar.'  somo  parliculaiy  involved 
.nncTiiinj:  whicli  a  litllo  furtlior  oxplanalion  would  sooni  pt-rti- 
iii'Mi.  For.  in  a  study  of  tli<'  proposition  as  sot  fortli  in  the  article^ 
one  uains  tlio  inipn^ssion  lliat  tlio  innovation^  liave  not  boon  <on- 
liii.Ml  lo  111.-  iii.'lliods  of  a<<<)iiiplisirinjr  llio  work,  hot  so  furtlicr  and 
iii.liid<'  d.'i>arliir.'s  from  tli.'  usual  nulliods  of  dislrilmtiiiq:  af<'ounts 
:iiid  cxliiliilin--'  n-siilts-.  .\t  first  yight  tli.'  r.^idts  oxhihitod  appoar 
.•x.oil.n;.  In  fact,  tlicy  may  bo  onhancod  l)y  oxliibitin?  iheui.ro 
tills    iiiauui'r: 


wliat  difTKuU  to  rwomilo  witli  the  usual  af tainMHnt«.  If  (hore 
aro  sudi  modifications  it  wonW  he  hotii  intorcstint:  and  valunldo 
to  know  tlioir  extent  for  tlio  iiso  of  railway  men  who  may  tind 
it  neressary   to   undortako   similar    P'orsauizations. 

T.   S.    Kkilly. 
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Till'  diasrains  of  niileairo  per  onsino  faiiiifo  oxliibit  n Consider- 
alilo  variation  botweon  dilToront  divisions.  Tnasniiich  as  water 
purification  lia.s  been  undertakon  qnito  extensively  on  the  Santa 
Fo  it  would  ."seoni  pertinent  to  state  what  UKxlifyintr  offort  these 
plant.-^   had   on    the   results   exhibited   for   the   various   divisions. 

.Virain.  the  nrticle  .shows  ^AT^^  locomotives  owned  in  the  year 
10O."».  and  1.447  of  these  in  service.  Tills  shows  but  7  loconiotive.s 
not  porforminiT  service  for  that  year.  Tlie  annual  rejiort,  year  of 
ir>00.  shows  1.r,.t.1  locomotives  owned  and  hut  1.r».''»n  in  .service,  or 
.<*;',  locomotives  not  nerformins:  service.  Ten  locomotives  were  sold 
or  hrokon  up  ir*  100"  and  1.T  in  1000.  From  the  annual  reports 
of  the  Snnta  Fe  it  may  he  noted  that  in  100."".  no  new  locomotives 
were  put  in  service,  but  in  lOOTi  1.">n  arrived  and  were  put  in  ser- 
vice. Takinir  RTJ  enirines  out  of  service  as  compared  with  the  7 
of  the  previous  year  and  allowin?  for  the  H  more  broken  un  we 
have  7n  more  locomotives  out  of  -sprvice  in  1000  than  in  100.". 
Was  not  the  keeping  out  of  service  of  these  73  old  locomotives  be- 
(•■itise  of  the  1"0  T>'>r^-  locomotiroc  of  maximum  r>ox\-er.  tofctbcr 
with  the  extension  of  water  nnrificfition  n  verv  considerable  f  u  tor 
in  redncin?  the  cost  of  ensine  repairs  from  1 4.S7  to  11. OS  cts.  p«»r 
mile,  without  reirard  to  the  factor  of  shon  betterment? 

Tt  was  stated  that  in  addition  to  the  coctomarr  staf  of  the  mil- 
war  mechnnical  department  a  sepnrate  general  staff  of  .'^l  men  had 
been  provided  in  connection  with  the  betterment  work.  This  would 
Imply  a  still  further  list  of  clerks  and  various  special  men  not 
mentioned.  Yet  n  studv  of  the  annnal  reports  for  1000  shows  an 
increase  of  but  S7n.7-'^2  over  the  previous  vear  for  «^he  superintend- 
ence of  the  entire  mechanicnl  departn>enf  end  tho  included  cnr 
department  has  been  .specifically  excepted  from  the  betterment 
benefits.  Furthermore,  that  charges  to  repairs  and  renewals  of 
shop  machiner.v  and  tools  for  the  entire  department  .shows  .<110.14n 
le.cs  than  the  previous  year,  and  the  charges  for  new  shop  con- 
struction and  enuipment  on  existini  linos  shows  but  S.'>.<i0.07S.  or 
a  decrease  of  .542,6.'i4  from  the  previous  year.  Yet  we  find  charqrod 
to  "capital  account."  for  buildinss  and  shops.  .?1.2S0.2.30.  or  an 
increase  of  .$507,827  in  1000.  Has  the  l>ettormont  expense  boon 
charffed  to  this  account?  Or.  has  it  been  included  in  the  $4,500,000 
written  off  the  income  account  for  "bcttorments  and  iniprove- 
inentii"?  And  were  these  chargo.s  to  tho.se  accounts  necos.sary  be- 
cause of  the  exhaustion  of  the  .$'.)00,0()0  special  betterment  fund 
which  is  not  mentioned  in  the  annual  reports  subsoquont  to  1004? 

Without  some  such  distribution  of  the  betterment  expense,  it 
is  hard  to  iinderstjind  the  consistently  normal  costs  of  superin- 
tendence and  of  repairs  and  of  renewals  of  shop  machinery  and 
tools.  .\ml  furthermore,  if  such  distribution  has  not  been  made 
it  is  dillicult  lo  account  for  this  sudden  great  increase  ul"  the  gen- 
eral accounts  mentioned.  While,  if  such  distribution  has  been 
iiiado,  the  tuusetiuent  relief  of  the  maintonance  of  eQuipuieut  ac- 
counts troin  the  cost  of  this  special  bollermcut  work,  materially 
alters  the  significance  of  the  figures  cited  as  showing  the  results 
of   the  shop   betterment   work. 

One  does  not  wish  to  appear  unduly  critical  of  the  working  out 
of  a  new  proposition  and  thus  inquiry  is  merely  one  expression  of 
the  very  general  interest  awakened  by  .Mr.  Emerson's  work,  which 
promi)t.s  a  desire  for  knowledge  of  the  uiodilicaiions,  if  any,  of  such 
speciui  distributions,  without  which  the  uccomplLsbmeuts  are  some- 


To  THE  EniToiJ :    >./■ /:^;   v 

Mr.  T.  S.  IJoilly's  <iiti<-al  .|insliou.<  aro  p.ri  iiioui .  I  :iiu  ulad 
of  an  oiqiorluniiy  of  sivinp;  the  Utile  furlher  expl.-iuarxMi  f<ir  wliich 
lie  IS  jtisiifiod  in  calling.    • 

The  criticisms  are:  ■-^■\ 

1.  That  iboro  are  departures  from  ffio  ii.su.il  uioili.xls  ,.f  dis- 
tributinp;  accounts. 

;  2.  That  water  purificjition  had  modifyin?  elTe<-t*t  <«  ;oni:ine 
failure's. 

.*!.  That  tlip  p«rcha.se  of  new  power  wjisS  r«»s|>onsibIo  for  much 
of  the  iniprovemont. 

4.  .\lthoush  ^^r.  neitly  does  not  mak<'  ibis  <rificism  it  has  bi>on 
pointwl  out  by  others  that  in  spit<>  «»r  beiteriiK'iils.  Uwomotive 
maintenance,  as  .shown  bv  tlie  president's  report,  is  still  bi'zb  on 
the  A..  T.  &  S.  F.  Ry. 

.\s  to  1.  there  were  absoliifoly  no  departnivs  from  the  usual 
method  of  distrihutinjr  acconnts.  .Ml  the  expense,  material  and 
labor  was  distributed  to  the  Tnainfonance  accounts  practicall.v 
wholly  to  .supervision,  locomotive  niaintenan<'e  and  tool  and  ma- 
chine maintenance.  Xo  p.art  of  It  was  iiiehided  in  the  capital  ac- 
count, none  of  it  in  the  S1.r>00.000  written  lip.  nor  any  part  of  it 
to  the  speclnT  heftorment   fund. 

.\s  to  2.  it  is  sucrirested  that  a«  the  various  di\-isions.  show  ireat 
vnriations  In  improvement,  the  latter  may  be  due  to  water  purifica- 
tion. While  treatincr  plants  have  nndoid>tedIv  lessened  enc-ine  fail- 
ures and  d'>cro.n>.i-><l  tlto  rost  of  rep.iir.s.  llioso  installed  where  the 
water  was  wor^t  were  in  operation,  lona  before  the  last  fiscal  year. 

Tt  is  unfortunate  that  these  past  records  have  not  been  tabulated 
with  reference  to  this  particular  i>oint.  namelv.  the  relation  be- 
tween enjrino  failures  due  to  poor  water  and  water  analysis. 

Of  tbf  irand  divisions  of  the  system  the  npe  showins:  the  srreatesf 
increase  in  mileaso  per  f.iilure  and  also  showing  the  jri'oatest  niile- 
atre  per  failure  is  the  Oulf  and  Texas  errand  division  which  has  no 
treatincr  plant*  The  two  divisions  of  llie  system  holdins  the  l»est 
records  both  for  improvement  and  absobitely  are  the  Southern 
Kansas  and  the  Valley  division  in  r'.ilifornia.  each  a  little  better 
than  12.000  miles.    Neither  of  thp.se  has  any  trpatinff  plants. 

rvurin?  the  fi.soal  year  lO  treating  plants  were  added   to  a   previ- 
mi.s   total  of  •'>^.   an   increase  of  17  per  cent. 
■  :"  As   to  3.   the  purchase  of  n<>w   power  as   a    caiiKe  of  decreased 
maintenance  cost,  the  annunl  rei>ort  shows: 

Enelnes   on   hand  .Tune  80.   1904 1,4SS 

Vet    ensrlres    added 21 

Fnelnep   on   hand   .Tun^  .^0.    IflOS 1.4B4 

Vpt    engine!?    added 179 

RnRlnes  on    hand   June   30.   1906.  .  . .,  .y.iv*. .  i»«  •  l.^S3 

En^ine.s  owned  .Tune  ."^Oth  and  engines  actually  in  service  during 

the  year  are  different  propasitions.  Tt  happens  that  most  of  th<» 
new  ensrines  in  lOO.'-O  came  into  service  the  latter  part  of  the 
fiscal  year.  Reduced  to  a  year  basis  the  added  ensrines  amounted 
to  0."».  This  number  added  to  the  previous  year'.s  total  makes  1.520. 
The  fiinre  used — 1  ."50 — is  at  least  20  ensrines  too  hi^b.  P.eyond 
the  1.1  scrapped  as  nsrainst  10  the  prrvioiis  .vear.  small  o'd  timers, 
there  were  no  ensrines  retired.  Durinjr  the  year  all  the  shops  on 
the  sy.ctem  at  one  time  or  another  mn  short  of  work  and  e\ory 
endne  not  condemned  and  scrapped  was  repnin^d. 

Tliis  fismre  of  1.550  engines  for  1000  compared  to  1  447  in  lOOH 
is  the  averacre  of  ,',1I  locomotives  owned  durins:  the  vear  and  has 
no  reference  to  serxice.  There  were  therefore  no  70  enffines  out 
of  .service  and  only  the  equivalent  of  .52  new  enjjines  in  service. 

TTn fortunately  con»pound  enjiines  carryinjr  220  llv;.  of  steam,  of 
new  design  and  advanced  type  and  burnini:  oil.  are  not.  in  the  first 
two  .yeans  of  their  life,  low  in  rejiair  <ost.  Fv<'n  fire  boxes  have 
had  to  be  renewed  on  some  of  them.  There  have  been  other  expen- 
sive repairs,  consistincr  larcrely  in  the  sirenu:(benins  and  replacing* 
of  weak  parts.  This  unusual  expense  is  inherent  to  any  advanced 
new  desijm.  so  new  engines  are  not  to  be  credited  with  the  general 
redur-tions  of  niaintennnce  expense  on.  ensrines.  This  is  not  li.v- 
IKitlie.sis.  but  ba.sed  on  individual  enjrine  repair  costs  <overing  four 
jears,  accounts  tabulated  as  to  cla.sses.  divisions,  shop  where  re- 
paireil,  roundhouse  or  back  shop  expense,  material  and  l.alwr,  etc., 
etc. 

.Vs  to  4,  it  has  ln'on  furlher  pointed  out  that  even  under  present 
conditions  engine  maintenance  costs  on  the  Santa  Fe  are  hish.  and 
as    proof    of    this    the    ligures    of    the    president's    annual     report 
are  quoted.    On  exactly  the  same  basis  as  the  previous  year  these 
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onuiiK'  cxpoiLvjo  fiffiiros  docreafjed  por  OTiiriiio  owned  !f1.Of)4.07.  This 
limirc  i.s.  of  comsf,  va'ncloss  as  a  ori|i>rion  of  a<tiial  cost  of  .'iminn 
inainli  nanvo.  If  a  roinpaiiy  doublod  its  engines  and  cadi  did  oid.v 
lialf  as  inn«li  work  tli<>  rost  por  onpriiio  on  iho  ahovp  basis  would  !)»• 
"lit  iti  two  not  only  witliont  any  ii'.i!  iniprovonuMit  but  with  posi- 
livf  los.<  vin,-,.  iwitv  fiii>  amount  Of  t-afdlal  would  Im-  tiorl  up  iu 
I'uuinos.  roundhousos^,  ctr..  and  ilif  i'U;:iiii'.-^  w.miM  he  fast  luttHuiu;: 
olisoh>s((Mil  iu  typ(>.  It  i.s  lh«>  ju-aciici'  on  lli<-  Saul.i  !'.•  whoui-vrr 
;Mi  old  I  rii:in)'  is  .•icrapptd.  o\  on  if  of  i1m>  -m.-ijifsi  and  most  anii- 
<iuatf«l  .typ«>;  ;t.O\rbaf!:i'  thi>  maiuiiii.uu  .•  willi  tlic  <-o.s|  ,,f  a  \\"\\ 
uumIi  III    i>nuiii<\    Ih*'    liirui.'    b.Miii:.    I    iH-iicM-.   .^IS.fXMt. 

In  m.ikintr  <'oii>pari-4in  i>t<lw<'c:i  l'.M!t-ri  and  r.MCii;  ji  w  a.s  <i»n- 
^idci'-d  uniih  iii.iiii'  in>ii'H  ii\i'  to  lalvi-  as  a  unit  I'lmiui-  iiiilcaut' 
iniiliipliod  by  nyora««v  woipht  on  iliiviTs  in  lbs.  divided  by  lOO.- 
(MIO.OOO.        ■    ■    \ 

irto4-.-..  iDon-n. 

Hoad     uriit>     .,;.-.....,.. 47. Sr..''.  .'>5.J>»4 

I  .>HT     VKH     ROAn     rxiT     OK    V.XKIOfS     .MCOIXI  S. 

Suprrvisior     Mil      .  .     ..'.»,... $7.08  $7.!I7 

Locomotivf    .M.iiiit('ti:iiic'0    M?*- 

Ixitior 

\faff>ria]  . 
Tools  nnfl  iiiarhiin'ry.  .(17)  .  . 
.MiscpManrons    MOi   •';:..- 

Total     

Tons  of  fuel  por   rosid   unit 

No  oiii'  .sIkmiM  wish  to  coiiipari-  iiiaiiiiiMiam  r  costs  on  a  miloaffe 
basi.s  >\itli  oilit  1  load.s  wli'^.e  onjrine  \\*'i;;lit  is  f:if  less  or  r>ven  with 
the  <aiiie   load    w  hon   onsinp   woiphts   were  <'0)tsiderabl.v    less. 

It  in;iy  *liK  be  objected  that  this  roa<l  iitiit  eo.st  li^'uri"  is  not  a.s 
eorivet  as  if  the  road  unit  e(xs(s  of  ea»'b  separate  eu^iuo  \>ero 
-itinimaHzod.  Tliis  was  in  faet  first  done  for  a  period  of  tlire<> 
years  and  the  annual  fitrure.s  deri\ed  from  the  ]irosideut'<  report 
tallied   \eiy  ela^fnly, 

\o  claim  wbatevpr  is  made  that  the  b(»tter?uent  methods  Itave 
restilted  iu  hot  tola  fliriires  on  the  SaUl.-i  Fe.  Xone  better  than 
those  conuiMted  with  tho  work  know  how  iiineh  can  sfil'  be  done. 
The  work  in  ouesllon  was 'almost  wholly  limited  to  maintenance 
ai'coiuits  in  lhe«e  r.rrounti  to  three  only,  snporvi.slon.  eniin«^s  and 
.-hoo  fo.iTs    less   than  half  of  the  who'(\ 

The  methods  wen>  in  full  effect  only  on  part  of  the  sy.stom  and 
f<»r  only  a  |>art  of  the  year.  TTad  it  been  posisible  to  apply  them 
to  a'l  accounts  on  the  whole  system  for  a  whole  yenr  the  re.sults 
wouhl  have  been  otherwise  cratifyinff.  .\<a  it  is.  beirinnincr  with 
."••iich  an  insisnifieant  item  as*  belt  maintenance,  extendinsr  upwards 
to  embrace  tool  account  and  then  to  th<^  onsrino  account,  the  i-psnlts 
fire  an  irrefutable  demonstration  of  the  practical  vnlu*'  of  oortaln 
MiothodH  an  applied  to   railroad  oporntlon. 

H.XBRTNfiTOX    EMFRSOX. 

Topplcn.   Knn. 


THE  SURCHARGE  PROBLEM. 

To  rnr  T^ottok  : 

Tleferrin?  to  Afr.  TT.  Fmerson'<!  eommnnfeatinn  on  pne«»  47S  of 
the  DecPtTiher  issue:  "Tt  roquiros  only  a  «!lmplp  mpntnl  oalmlation 
to  show  thnt  SO  ppr  ront.  of  ton  men's  wnjps  is  thp  ."nmp  as  100 
per  rent,  of  five  mpn's  wn?ps.  and  thnt  the  sureharcres  havp  not 
been  incrensed  .it  all."  .\<»  to  the  confoundinff  of  .«!urehartrp«  with 
cost  Mr.  Morri.«on  pndpnvorpd  to  show  us  that  tTiP  .surcharsrps  are 
a  part  of  the  cost  just  as  much  a.s  labor  and  material,  and  his  ex- 
cellent article  wa.s  not  written  in  vain.  P.ut  let  us  confine  our 
attention  strictlv  to  the  example  in  the  October  issne.  the  acctiracy 
of  which  has  been  questioned  and.  to  make  the  case  more  concrpte. 
let  the  sriven  articV  be  a  particular  tvne  of  oil  can. 

Says  ^Ir.  Purchasins  .\sent  to  Mr.  Superintendent  of  Motive 
Power.  "T  can  .save  money  for  the  company  by  purrhasine  that 
can  on  the  market  in  place  of  your  mantifacturins  it  in  the  shop 
T  can  bu.y  it  for  .'52..'»n."  Tn  the  natural  course  of  events  it  becomes 
nccpssary  for  the  shop  superintendent  to  furnish  tho  necessary  fi?- 
ures  to  enable  the  superintendent  of  motive  power  to  determine 
where  he  is  at.  The  fisure<  submitted  fqiioted  from  Air.  Morri- 
.>.on's  articled    are  as   follows: 

.M:iterial      SO.S.'j 

l.at)<)r     1.25 

SiircharKP.    40   por    ft-nt .."SO 

Total    $2 .  rto 

Tliei(>  exist.s  no  intent i<ui  to  (lose  flown  the  tin  shop  or  any  part 
of  it.  Til"  |)roblem  is  simply  to  determine  whether  the  purchasiuK 
a;rent  is  riyihl  or  wronir  and  t«»  act  api^rdinply.  The  result  of  this 
addition  is  all  riirht  .is  f.ir  as  it  ^oes.  but  it  {.•?  only  part  of  the 
problem. 

If  the  40  per  cent  surcharjjp  is  nut  to  be  loaded  on  to  the  rc- 


iiiiiiiiiuH:  work  of  the  tin  shop  then  it  mu.st  be  decided  a.s  to  what 
new  line  of  work  will  take  care  of  it.  and  let  us  sui)pose  water 
buckets  .ire  next  considered,  the  market  piiic  of  which  is  one  dol- 
lar.      I>c|     ihc   su|iposed    t'ouipuled    cost    be    as    follows: 

.M:itrtiiil     $o.?.o 

l..al»»r     .  (io 

Sun  liiir>;c.    4o   i)er  ceut 24 

Tutu!        $1.14 

If  we  stop  lici-e  our  calculations  show  l  iu-  purchasing;  agent  to 
be  w  roil  jr.  or  if  the  cost  of  tlu"  bucket  lifiurcs  out  to  1m'  les.s  tli.iii 
one  dollar,  the  tiy;ur>s  say  he  is  riirhl  :  but  the  ]iroblem  is  not  yet 
<-omplete. 

If  the  coin|»any  is  asinff  twice  as  many  oil  cans  a.s  buckets  ]wv 
year  it  (.in  alTord  to  buy  one  tluuisand  oil  cans  and  save  ten  cents 
per  cm  and  luauufacture  live  hundred  water  bu<kefs  an<l  lose  four- 
teen cents  per  bucket.  P.ut  if.  on  the  other  hand,  there  is  a  de- 
m.ind  for  twice  as  many  buckets  as  cans  then  the  tin  shoj)  li.id 
better  continue  to  make  oil  cans.  If  the  cost  of  the  water  bucket 
is  below  the  market  price  it  mu.st  even  yet  be  determined  whether 
or  not  there  will  be  a  sufTicient  number  niauufactiired  to  take  care 
of  as  large  a  per  cent,  of  the  tin  shop's  total  yearly  surcharge  as 

before. 

There  are  other  items  that  ina.v  be  worth  consideration:  but  I 
bejiexe  enouuli  has  been  said  to  show  that  a  correct  solution  "be- 
yond the  sliad<jw  of  a  doubt"  cannot  be  ohtiiined  by  the  simple 
addiliiui    of    three   quantities. 

TUKO.  F.  IT.  Zk.m.x.np. 

Illiuoi.i  fVntral.  Chicago. 

[  IMitoi*..!  Note. — Air.  Zcal.-md's  point  is  well  t:iken  and  his  letter 
is  reprotliiced  in  order  to,  if  po.ssible.  brinji  this  matter  of  the 
"surchai*ce  problem"  more  dearl.v  before  'our  re.-irlers.  Mr.  Mor- 
rison iu  his  .article  iu  our  ()ctobi-r  journal  and  in  a  comiiMinic.at ion 
in  our  I>e<ember  i.ssui>  has  ver.\  clearly  defined  this  ipiestion  of 
"surchariies"  and  told  us  exactly  how  it  has  l>een  worked  out  in  a 
l,ii;:e  shop.  In  outlining  the  method  of  arriving:  at  the  proper  sur- 
charsre  and  in  <'on.siderinjj  its  a|)prication  it  is  quite  possible  that 
the  imiuession  nny  have  been  conveyed,  a.s  would  api)ear  from  Mr. 
Zealand's  letter,  that  the  matter  of  inanufacturiu!;  or  buying  equip- 
ment was  settled  entirely  by  the  result  of  these  figures.  Tliere 
are.  of  course,  many  conditions  which  might  arise  which  would 
warrant  manufacturing  a  given  article  when  it  could  be  bought  on 
the  market  at  a  lower  c.wt.  Afr.  Morrison's  idea  was  to  .show  the 
exact  meMiod  of  arriving  at  the  correct  cost  of  an  article,  a.ssuming 
that  It  would  be  understood  that  other  conditions  would  of  course 
l>e  taken  into  consideration  In  determining  whether  to  buy  or  manu- 
facture a  given  article.] 


HIGH-SPEED  STEELS  FOR  VOODWORKING. 


Builders  of  woodworking  machinery  aasert  that  they  have 
demonstrated  to  their  complete  satisfaction  that  the  high-speed 
steels  are  destined  to  bring  about  radical  Improvements  In  the 
■woodworking  Industry,  and  some  even  go  so  far  as  to  prophesy 
that  It  will  be  revolutionized  In  the  near  future.  The  steel 
has  been  In  use  for  these  purposes  for  some  little  time,  hut  In 
a  limited  way.  Its  usefulness  has  been  hampered  by  a  lack 
of  knowledge  of  Its  characteristics  as  applied  to  the  machining 
of  wood,  and  It  was  only  recently  that  tests  have  been  con- 
cluded which  give  to  the  mechanical  engineers  employed  by 
the  builders  of  woodworkin.g  machinery  something  approach- 
ing exact  knowledge  of  how  the  steel  will  work  under  the 
various  conditions  of  this  industry:  where  Its  real  usefulness 
lies:  the  speeds  and  feeds  which  may  be  employed  to  best  ad- 
vantage: Its  wearing  qualities  and  their  application  to  cutting 
odi:es.  and  so  on  into  minor  details.  The  tests  made  by  one  of 
the  best  known  and  largest  of  the  woodworking  machine  estab- 
lishments brought  otit  these  general  facts: 

The  rate  of  feed  may  be  nearly  doubled. 

The  cutting  knives  keep  an  edge  from  3  to  10  times  as  long 
as  the  old  steels. 

The  knives  may  be  ground  with  a  better  edge. 

The  sharpening  of  knives  may  be  done  to  advantage  without 
removing  them  from  the  head. 

A  slower  speed  of  knife  head  Is  entirely  practicable. 

Most  Interesting,  and  probably  most  Important  of  all.  Is  the 
linowledge  that  the  real  value  of  the  new  steels  in  woodwork- 
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ing  lies  in  the  finish  given  the  work.     The  advantage  in  rough-  more  cars  on  order  than  they  have  built  during  the  entire  year 

ing  out  heavy  work,  or  in  other  heavy  duty,  is  secondary  to  with  their  plants  working  at  their  maximum  capacity.    This 

that  of  finish.     The  new  steels  will  do  more  work  than  the  is  the  best  indication  of  the  enormous  demand  for  rolling  stock 

old,  according  to  these  tests,  but  it  is  not  for  this  that  it  and  the  utter  inability  of  the  railroads  to  get  the  cars  they 

will   be  especially    valued,   or   that   it   will    act   as   a   revolu-  need.     The  following  table  shows  the  Railroad  Gazette's  com- 

tionary  agent,   if  so  great  a  change   in   the   industry   is   to  piiation  of  the  number  of  cars  built  during  the  last  eight  years ; 

be  effected.       These   statements   will   sound   somewhat   para-  totals  for  1905  and  1906,  including  Canada: 
doxical  to  those  who  employ  the  new  steels  in  working  metal, 

where    they    have   been    of    little    or    no    value    in    finishing  J^^-  ^,_\^:l^^j^^r,,,,,  nl^lse        ^Tiot'''       masi 

work,    though    of    exceedingly    great    importance    in    heavy  1900    *.':•••••'*  •^'•;  •• He'tto  2  055  139  ou5 

or  rapid  reduction.     But,  according  to  these  tests,  in  working  1902    .'."*.'.'.'.'.''.".'*.' '**i! .   162,599            i!94«            164!547 

wood  the  quality  of  the  steel  is  such  that,  to  take  a  test  of  J9g|    .■!;.''.',".'.'."'l;!!!*;;  ^6o!806           I'm*           ^IIS 

planina  as  an  example,  instead  of  a  succession  of  knife  marks  1905     ...... ...,.i.\; 165,455  2.551  168,006 

\^  :  ,  ^  .  .^u  ,        •  •^i^„r.  1906     ,;;... ,....^i 240,503  3,167  243,b«0 

there  is  a  clean,  unmarred  surface,  with  a  glossiness  similar  '      ;        ..      . 

to  that  obtained  in  a  sanding  machine.     Sample  boards  planed  The   locomotive  output  is   quite   as   phenomenal.       The   12 

at  the  rate  of  105  ft.  a  minute  showed  this  characteristic,  and  builders  in  the   United    States   and   Canada  turned   out   6,952 

they  included  several  varieties  of  both  hard  and  soft  woods,  locomotives  during  the  year,  of  which  6,232  were  for  domestic 

It  should  be  noted  that  60  ft.  a  minute  is  a  high  rate  of  feed  use  and  720  for  export    This  is  an  increase  of  27.3  per  cent. 

for  planing  with  the  carbon  steels.  over  last  year's  total  of  5,491.     These  figures  do  not  include 

Probably  the  reason  for  this  better  finish  lies  in  the  dura-  locomotives  built  in  railroad  shops,  or  locomotives  rebuilt  or 

bility  of  the  steel,  which  renders  it  possible  to  give  the  knives  repaired.    There  were  built  237  electric  locomotives  and  292 

a  keener  edge,  in  the  knowledge  that  it  will  stand  up  to  the  compounds,   as   against  140   and   177,    respectively,   last   year. 

work  for  a  reasonably  long  time.     One  occasionally  hears  of  The  Canadian  output  was  217.     The  following  table  shows  the 

an  expert  woodworker  who,  using  the   ordinary   knives,   has  number  of  locomotives  built  during  the  last  15  years;   totals 

planed  to  a  finished  surface,  free  of  knife  marks,  but  this  was  for  1905  and  1906,  including  Canada: 

under  exceptional  circumstances,  at  slow  feed,  and  perhaps 

with  knives  specially  ground  for  the  purpose.     Under  the  new      ifga*  ■*'*•* •*'!  011       ligg 1875       1903"  "!!I!"!5!i52 

conditions,  according  to  those  who  have  made  the  tests,  fin-      1894.  .'.IM''"    695        1899 2,473        1904. ,,...*,.- .3,441 

.   ,      ,  e  1,1.  ii  •  ,  X-        •         1       •    ^       1895. .  ..i..... 1,101  1900 3,153  1905; ........  .5,491 

ished  surfaces  should  become  the  universal  practice  in  planing      igge! !!'.!!!!  .1,175        1901 3)384        1906 . . 6!952 

machines,  and  this  at  very  high  rates  of  feed.     However,  it 

n.ust  be  remembered  that  tests  are  usually  made  under  ex-  The  cost  of  cars  and  locomotives  has  increased  considerably 

ceplional   conditions,  because  the  operators  are  working   in-  ^"^i^S  the  year.    Estimating  the  average  cost  of  freight  cars 

telligentlv  and  even  scientifically.     The  use  of  the  new  steel  ^t  $1,050.  the  total  spent  for  freight  cars  amounts  to  |252,- 

must  be  worked  out  into  an  accepted  practice  in  its  treatment  ^^5.000.     For  passenger  cars  at  $8,000.  the  cost  was  $25,336,000. 

of  the  steel  as  such,  in  methods  of  sharpening,  the  form  of  ^°<^  ^o'"  locomotives  at  $14,500.  the  cost  was  $101,384,000.    The 

cutting  edge,  and  in  other  ways  that  must  become  general  in  t"*^^  amount  spent  by  the  railroads  for  new  rolling  stock  and 

their  acceptance  before  the  steel  can  be  applied  successfully  "^^^^^6  PO^'^'"  ^^"S  approximates  $380,000,000,  an  increase  over 

in  a  universal  way.     This  will  take  some  time,  but  neverthe-  ^^^^  ^^^^  ^^  ^^°"<^  ^^  ^^^  cent— Railroad  Gazette. 

less  the  development  of  the  new  practice  will  go  on  much  more  '                                                     ■ 

rapidly  than  formerly  as  soon  as  the  manufacturers  of  wood-  Overheating   High   Spe2;d  Tools  ix   Gbixding. — ^The   writer 

working  machinery  shall  have  adopted  it  as  standard.  trusts  that  he  has  made  the  fact  clear  that  the  property  of 

As  to  the  use  of  the  steel  for  heavy  reduction  purposes,  there  "red  hardness"  in  tools  Is  seriously  Impaired  by  even  tempo- 
should  be  an  advantage  in  its  use,  as  in  metal,  but  not  to  such  rarily  raising  their  temperature  beyond  1,240  deg.  F.  He  ven- 
great  extent.  The  faster  feed  and  the  better  ability  to  main-  tures  to  say  that  fully  half  of  the  high-speed  tools  now  In  use 
tain  an  edge  will  count  for  a  great  deal,  but  it  should  be  stated  In  the  average  machine  shop  have  been  more  or  less  injured 
that  in  the  way  of  rapid  reduction  the  old  steels  have  been  and  are  therefore  lacking  in  uniformity,  owing  to  their  hav- 
entirely  satisfactory,  and  seldom  has  a  task  been  found  be-  ing  been  overheated  during  the  operation  of  grinding.  Even 
yond  the  temper  of  the  cutting  blades.  For  special  purposes,  when  a  heavy  stream  of  water  is  thrown  upon  the  nose  of  the 
doubtless,  the  new  steel  will  be  valuable,  as,  for  Instance,  in  tool  throughout  the  operation  of  grinding,  tools  can  be  read- 
the  machining  of  very  hard  woods.  As  for  the  form  of  the  ily  overheated  by  forcing  the  grinding  or  by  allowing  the  tool 
knives,  the  tool  holder  is  coming  into  vogue  for  the  purpose,  to  fit  against  the  grindstone.  This  injury  is  all  the  more  serl- 
the  blades  consisting  of  thin,  narrow  strips  securely  clamped  ous  because  there  is  no  way  of  detecting  It  except  by  finding 
to  the  head. — The  Iron  Age.  through  actual  use  that  the  tool  has  become  of  Inferior  qual- 

,    .      •  Ity.     The  writer  has  frequently  seen  tools  which  were  ground 

under  a  heavy  stream  of  water  heated  so  that  the  metal  close 

CAR  AND  LOCOMOTIVE  OUTPUT  IN  1906.  to  their  cutting  edges  showed  a  visible  red  heat.    Occasionally 

y r' '^■' ' :^\'^\  x' ':■.■■-::':{■': ^,--:  tools  are  also  overheated  by  running  at  too  high  speeds  in  the 

Official  returns  from  the  38  car-buUding  companies  on  th6  lathe.  In  this  case,  however,  the  injury  to  the  tool  Is  per- 
Xorth  American  continent  (estimating  two  small  plants  not  fectly  apparent,  and  therefore  not  so  serious  as  the  overheat- 
heard  from),  give  the  total  number  of  railroad  cars  built  dur-  ing  on  Uie  emery  wheel.  A  tool  which  has  been  overheated 
ing  1906  as  243,670.  This  includes  subway  and  elevated  cars,  either  in  grinding  or  In  the  machine  can  be  again  rendered 
but  does  not  include  electric  street  and  Interurban  cars.  In  first-class  In  quality  by  grinding  It  from  1-16  to  3-16  in.  back 
addition  to  this  total,  the  railroads  have  built  In  their  own  from  the  cutting  edge  and  down  from  the  lip  surface,  because 
shops  a  large  number  of  cars,  both  freight  and  passenger,  but  overheating  from  grinding  or  running  In  the  lathe  rarely  pene- 
no  estimate  has  been  made  of  these.  Of  the  manufacturers'  trates  beyond  this  depth.  The  best  advice  that  we  can  give 
output,  240,503  cars  were  for  freight  service,  and  3.167  for  pas-  to  those  desirous  of  having  uniform  tools  Is  not  to  experiment 
senger  service;  236.451  were  for  domestic  use,  and  7,219  for  with  new  brands  of  tool  steel.  Adopt  once  for  all  the  best  that 
export  Canada  built  7.059  freight  cars  and  83  passenger  cars,  can  be  had  at  the  time  the  choice  Is  made  and  then  see  to  it 
and  Mexico  built  203  freight  and  6  passenger  cars.  The  in-  that  the  smith  heats  each  tool  uniformly  and  rapidly  close 
crease  in  the  Canadian  output  over  last  year  is  230  per  cent  to  the  melting  point,  and  that  the  grinder  does  not  overheat 
All  of  the  buildeis  have  shared  alike  In  the  tremendous  in-  the  tool  in  sharpening  It    Watch  the  smith  and  the  grinder- 

crease.    A  number  of  the  companies  reported  this  year  the      do  not  change  the  make  of  the  tool  steel. Mr.  Fred.  W.  Taylor 

number  of  unfilled  orders  on  their  books.    Most  of  them  have  before  the  A.  S.  M.  E. 
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ALTERING  LOCOMOTIVE  WHEEL  PRESSURES. 


W.    H.    Van    Dbuten.   M.   E. 


It  is  ocrasionally  foniul  advisable  after  a  locomotive  has 
been  in  service  for  some  time  to  make  a  change  in  the  wheel 
pressures.  This  can.  of  course,  be  done  within  limits  by  a 
change  in  the  equalizer  and  spring  rigging,  but  the  "cut  and 
try"  method  often  used  in  doing  this  is  a  very  slow  and  tedious 
process.  Hy  the  appli<ation  of  a  little  elementary  mathematics 
the  problem  becomes  simple  and  exact,  as  Is  shown  in  the 
following  example: 

Take,  for  instance,  a  4 — C — 0  engin*'.  having  the  following 
wheel  pressures: 


On  front  drivers.  .  . 
On  middle  drivers. 
On  baiK.  drivers,  .  . 
On   truck    


.53,(»00  lbs. 
.4fi,(MMi  lbs. 
.49,2<)0  lbs. 
.24,000   lbs. 


The  last-named  weight  being  too  small,  as  it  does  not  insure 
sufficient   guiding   power   to   the   locomotive   running    through 


D  A 

I'IG.  1. 

curves,  it  is  required  to  increase  this  weight  by  moving  the 
fulcrum  of  the  front  equalizer. 

Let  us  move  the  fulcrum  2  ins.  back,  making  the  equalizer 
arms  17  ins.  and  1")  ins.,  respectively,  insteatl  of  15  ins.  and 
17   ins.,   respectively. 

Subtracting  from  the  new  wheel  i>ressures  the  weights  of 
the  driving  wheels,  axles,  boxes  and  also  the  weight  of  the 
truck  itself,  which  are 


Front   drivers    . 
Middle    drivers 
Hack    drivers    . 
Truek    


'9*1***'***' 


f   •'  •   A  •>«.  « 


.,....,.  ....    8,200  lbs. 

.  ••.  .  ^'.%.^,  .  10,700  lbs. 

,  .'. .-.  i, .  ,'.  .    8,200  lbs. 

..  ..;.;.•.  ..-10,000  lbs. 


and  calling  the  lemaining  weights  A,  B,  C  and  I),  respectively, 

we   .get    the   equation,   A-f-r?-KC+D=]:;,-j.lO(» (1) 

Considering   the   e<iuilil)rium   of   the   front    equalizer   we   get 
A  B 


X   17= 


X    1; 


(2) 


(3) 


2  2 

17   A=15   B 

The  second  efpializer  gives  tin    ecpiation 

1  21 

2U%   X    B   —  =    24%   X    -      C 

2  38'<! 

From  the  location  and  size  of  the  weights  A,  B,  C  and  D 
before  the  changing,  being,  respectively.  44,SUU  lbs.,  35,300  lbs., 
41.000  lbs.  and  14.i»(io  lbs.,  we  can  find  the  place  of  the  re- 
sultant, or,  in  other  words,  the  plate-  of  the  vertical  line  in 
which  the  center  of  gravity  of  the  weight  of  the  engine  above 
drivers  and  truck  is  located.  This  is  found  to  be  at  R,  at  the 
distances  from  c*enters  of  drivers  an«l  truck,  as  shown  in  the 
diagram.  (The  distance  of  this  center  of  gravity  above  rail 
is  immaterial  here.j 

This  |)oint  being  the  same  before  and  after  the  change,  it  is 
now  possible  to  form  the  4th  equation,  expressing  the  condi- 
tion  that    the  sum   of  the  monienis  to  the   left  of  this   point 
must  l)e  ♦'(pial  to  the  total  of  the  moments  to  the  right,  viz.: 
]r,4I)+5!J  A=i:!I5  +  105(' (4  > 

Krom  these  four  equations  we  can  determine  the  four  un- 
known cpiantities  A.  B,  C  and  1),  as  follows: 

From  (4t  and  (1)  we  solve  for  A  and  equalize  the  expres- 
sions: 


A  = 


KiB-fio.'ir    ir.4n 


-^135100 — B— C— D 


59 
or    13B+105C — 1540=7970900 — 596— -59C— 59D 


728=7970900— 164C  -t-95D 
U  =ill0707-  2.278C+1.32D 

Equalizing  this  expression  to  the  value  of  B  from  (3) 

1107U7— 2.278C-fl.32D=0.908C 
J  10707+1.32D=3.18GC 
Ci=347484-0.414D 
Solving  A  from  (1)  and  (2)  and  equalizing  the  expressions 

15 

A -i:i.'i,100^-B-C-D=— B 
17 

or   2290700 — 17B— 17C — 17D=15B 

2290700 — 17C — 17D=32B 

71772— .531C — .531D=B 

Putting  this  equal  to  the  value  of  B  from   (3) 

71772-.531C-.531D=0.90iiC 
or   71772-.531D=1.439C 
C=4y8S2-.3G9D 

By  equalizing  the  two  values  found  for  C 

34748-|-.414D=49882— .369D 

from   wUicU   D=l 9,328  lbs. 

Further   having    found    C=34748+.414D 

we  get  C=42,740   lbs. 

From  B-0.908C  wo  get  B=38,800  lbs.,  and  from    (2) 

15 
A= — B 
17 

A=34.2:i0    lbs. 

Adding  now  the  weights  of  wheels,  axles  and  boxes  to  the 
weights  A,  B  and  C,  and  the  weight  of  the  truck  to  D,  we  get 
the  new  wheel  pressures. 

On     front    drivers 34.230+  8,200=42,430  lbs. 

On    middle    drivers 38,880+10,700=49,500   lbs. 

On    back    drivers 42,740+   8,200=50,940   Ib.s. 

On   truck    19,328+10,000=29,328  lbs. 

Comparing  these  figures  with  the  original  wheel  pressures, 
we  see  that  we  gain 

Ou    truek    29,328 — 24,000=5.328   lbs. 

On    middle    drivers 49,500 — 46,000=3,500   lbs. 

On     bii.  k    drivers 50,940 — 49,200=1,740   lbs. 

10,568   lbs. 

and  lose  on  the  first  paii-  of  drivers  53,000—42,430=10,570  lbs. 

This  gives  a  better  distribution  of  weights,  as  there  is  more 
weight  on  truck  and  on  the  main  drivers.  In  some  cases  a 
slight  addition  to  the  weight  on  the  truck  may  be  obtained  by 
lengthening  the  spring  hangers  of  the  front  pair  of  drivers  and 
shortening  them  on  the  back  pair,  which  has  a  tendency  to  tip 
the  boiler  down  in  front,  turning  it  round  its  center  of  gravity. 
This  allows  more  water  to  go  to  the  front,  lightening  it  at  the 
same  time  at  the  back.  Care,  of  course,  must  be  taken  to 
make  the  necessary  changes  in  the  springs,  according  to  the 
new  loads  coming  on  them. 

In  a  similar  way  the  question  of  traction  increasers  may  be 
treated.  To  lilustrate  this,  take  the  case  of  the  New  York 
Cential  4 — 4 — 2  locomotive,  cpioted  by  Mr.  G.  R.  Hendersoii 
in  his  book,  "Locomotive  Operation,"  on  pages  287-291: 

This  engine  has  a  device  for  pushing  down  the  back  equalizer 
at  a  point  5',L.  ins.  ahead  of  the  fulcrum  C,  so  forming  a  new 
fulcrum  instead.     (See  Fig.  2.) 

Here  we  have  the  wheel   pressures: 

•t 

On   trailers    ....,..i:.. 38,500  lbs. 

On    back    drivers. .....'..... 47,500   lbs. 

On    front   drivers 47,500  Ib.s. 

On    tru.  k 42,500   lbs. 

Taking  off  the  weights  of  wheels,  axles  and  boxes,  and  that 
of  the  truck  itself,  gives  the  weights 

.\bove  trailers    38,500 —  2.500=36.000  lbs. 

Above    back    drivers 47,500 —   7,500=40,000   lbs, 

.Above    front    drivers 47,5oo —  7,500=40,000   lbs. 

Aljove    truck     42,5(to — 12,500=30,000   lbs. 

Total     146,000   lbs. 

Calling  the  new  weights  above  trailers,  drivers  and  truck, 
after  the  traction  increasers  have  pushed  the  equalizer  free 
from  the  fulcrum  C;  A,  B,  B  and  C,  we  can  write  our  equations 
as  follows:   (the  weights  above  the  driving  axles  being  e\iuont- 
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ly  the  same,  on  account  of  the  equal  arms  of  the  equalizer 
between  them):  y/^'  i 


A+2B+C=146000   ;.".i' 

A  B 

—  X  391/2=—  X   251/2. 

2  2 


(2) 


The  resultant  of  the  four  pressures  (above  trailers,  drivers 
and  truck)  we  find  to  be  located  at  R  at  the  distances  from 
the  respective  centers  as  noted  in  the  diagram. 


-145^ 


^"- 


I        .1      .•!      -ii-i     J    -L     "i 


-l«>i 


M  *  »i->KnH»— ,— "  -- 


FIG.   2. 

This  location  of  the  center  of  gravity  not  being  changed,  we 
have  the  equation  of  the  moments: 

145%A^-311^B=52l^B^-1461^C.  iyv-.i:l'.^-.»Vi  :--  ^^Jl)'  ■ 

From  these  three  equations  we  can  solve  A,  B,  and  C. 
Taking  the  values  of  A  from  (3)  and  (1)  and  equalizing  we 
get 

21B+146M!C 

A  — rrl46000— 2B — C 

145^ 
or    21BX140V^C=21240000— 291B — 145i^C 
or   312B=21240000 — 2920  ,   ', 
and   U=(J8100— .9360  -  V    ' 

Taking  the  value  of  A  from  (2)  and  (1)  and  equalizing  we 
have: 

25M!B  ■^:^^,r.:,:^.■:::■ 

A  = =140000— 2B—C  ".:::•;:-■  v  ■ 

39  v^  ',>v: 

or  25iiB=57G6500 — 79B — 39%C     '' 
or  104»iB=:5766500 — 39^0 
and  B=55190 — .3780 

Equating  these  two  values  of  B  gives 

C810O—.936C— =55190— .3780        ■         ' 

from  which  C=23,130  lbs. 

From  B=68,100— 0.936C.       ";" '  ^ 

B=46,450   lbs. 

From  equation    (2)    A=29,970  lbs. 

Adding  again  the  weights  of  axles,  wheels  and  trucli,  we 
get  the  new  total  wheel  pressures. 

On    trailers 29.970+   2,500=32,470   lbs. 

On    back    drivers 46.450+  7.500=53.950  lbs. 

On    front    drivers 46,450+   7,500=53,950   lbs. 

On   truck    23.130+12.500=.35.fi:W   Ib.o. 

On   {-omparing   with   the   original   wheel   pressures   we   And 

that  we  gain 

On    drivers   2   x    (53,950 17, 500)  =2    x   6.450=12.900    lbs. 

and  we  lose  on  front  truck 

42.500—35.630=6,870  lbs. 

and  on  trailers: 

39.500 — 32,470=6.030   lb(«.H  ? •  .' 

Total 12,900  lbs. 

By  this  method  questions  of  changes  in  equalizer  and  spring 
liggings  become  very  simple,  and  much  time  and  inconvenience 
will  be  saved  by  solving  them  in  this  dire<t  way. 

In  general,  a  small  amount  of  lower  mathematics,  that  every 
technical  man  is  familiar  with,  may,  in  many  cases,  when 
itj'plied  in  the  right  way  and  the  right  place,  serve  to  a  better 
understanding  of  apparently  obscure  complications. 


The  largest  pin  factory  in  the  world  is  said  to  be  that  at 
Birmingham,  England,  which  has  a  daily  output  of  37,000,000 
pins.— /roM  Age. 


THE  ART  OF  CUTTING  METALS. 


The  presidential  address  of  Mr.  Fred.  W.  Taylor,  before  the 
American  Society  of  Mechanical  Engineers,  is  probably  the 
most  valuable  paper  ever  presented  before  that  society.  It  is 
a  record  of  experiments  extending  over  a  period  of  26  years, 
and  its  value  lies  not  alone  in  the  data  presented  concerning 
the  cutting  of  metals,  but  also  in  the  fact  that,  as  stated  by 
Mr.  Calvin  W.  Rice  in  the  discussion,  it  is  a  record  of  many 
incidents  to  the  introduction  of  the  Taylor  system. 

The  address  contains  250  pages  of  text,  in  addition  to  140 
drawings  and  tables,  and  we  can  therefore  do  little  more  than 
attempt  to  convey  an  idea  of  its  scope.  We  would,  however, 
urge  those  who  are  interested  in  shop  management  and  opera- 
tion to  obtain  a  copy  and  study  it  carefully.  The  following 
abstract  is  taken  from  the  first  part,  which  gives  a  history  of 
the  experiments.  The  second  part  considers  the  results  of 
the  investigation  in  detail. 

■  "The  experiments  described  in  this  paper  were  undertaken 
to  obtain  a  part  of  the  information  necessary  to  establish  in 
a  machine  shop  our  system  of  management,  the  central  idea 
of  which  is:      (A)  To  give  each  workman  each  day  in  advance 
a  definite  task,  with  detailed  written  instructions,  and  an  ex- 
act time  allowance  for  each   element  of  work.     (B)    To  pay 
extraordinarily  high  wages  to  those  who  perform  their  tasks 
in  the  allotted  time,  and  ordinary  wages  to  those  who  take 
more  than  their  time  allowance.     There  are  three  questions 
which  must  be  answered  each  day  in  every  machine  shop  by 
every  machinist  who  is  running  a  metal  cutting  machine,  such 
as  a  lathe,  planer,  drill  press,  milling  machine,  etc.,  namely: 
"a.  What  tool  shall  I  use? 
"6.  What  cutting  speed  shall  I  use? 
"e.  What  feed  shall  I  use? 

"Our  investigations,  which  were  started  26  years  ago  with 
the  definite  purpose  of  finding  the  true  answer  to  these  ques- 
tions under  all  the  varying  c-onditions  of  machine  shop  prac- 
tice, have  been  carried  on  up  to  the  present  time  with  this  as 
the  main  object  still  in  view. 

Kougliiiig:  Work  Coni^idercd  ExelusiTcly. 

"The  writer  will  confine  himself  almost  exclusively  to  an 
attempted  solution  of  this  problem  as  it  affects  'roughing 
work';  t.  e.,  the  preparation  of  the  forging  or  casting  for  the 
final  finishing  cut,  which  is  taken  only  in  those  cases  where 
great  accuracy  or  high  finish  is  called  for.  Fine  finishing 
cuts  will  not  be  dealt  with.  Our  principal  object  will  l>e  to 
describe  the  fundamental  laws  and  principles  which  will  en- 
able us  to  do  "roughing  work'  in  the  shortest  time,  whether 
the  cuts  are  light  or  heavy,  whether  the  work  is  rigid  or  elas- 
tic, and  whether  the  machine  tools  are  light  and  of  small  driv- 
ing power,  or  heavy  and  rigid  with  ample  driving  power.  In 
other  words,  our  problem  is  to  take  the  work  and  machines 
as  we  find  them  in  a  machine  shop,  and  by  i>roperly  changing 
the  countershaft  speeds,  equipping  the  .<5ho|)  with  tools  of  the 
best  quality  and  shapes,  and  then  making  a  slide  rule  for 
each  machine  to  enable  an  intelligent  mechanic  with  the  aid 
of  these  slide  rules  to  tell  each  workman  how  to  do  each  piece 
of  work  in  the  quickest   time. 

"It  may  seem  strange  to  say  that  a  slide  rule  enables  a  good 
mechanic  to  double  the  output  of  a  machine  which  has  been 
run,  for  example,  for  10  years  by  a  first-class  machinist  having 
exceptional  knowledge  of  and  experience  with  his  machine 
and  who  has  been  using  his  best  judgment.  Yet  our  observa- 
tion shows  that,  on  the  average,  this  understates  the  fact.  To 
make  the  reason  for  this  more  clear,  it  should  be  understood 
that  the  man  with  the  aid  of  his  slide  rule  is  called  upon  to 
determine  the  effect  which  each  of  the  12  elements  or  variables 
given  below  has  upon  the  choice  of  cutting  speed  and  feed:  and 
it  will  be  evident  that  the  mechanic,  expert  or  mathematician 
does  not  live  who,  without  the  aid  of  a  slide  rule  or  its  eq-uiv- 
alent,  can  hold  in  his  head  these  12  variables  and  meastire 
their  joint  effect  upon  the  problem.  These  12  elements  or 
variables  are  as  follows:  .■■..  ;     • 

a.  The  quality  of  the  metal  which  is  to  be  cut. 

b.  The   diameter  ol  the  work. 
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c.     The  depth  of  tlie  cut. 

i/.     The   thickness   of  the   shaving. 

f.     The   tiaslhily  of  the   woik  and   of  the   tool. 

/.  The  shape  or  toutour  of  the  cuuiug  edge  of  the  tool,  together 
with  tt.s   I  learamc  and   lip  angles. 

<j.  The  chuuical  composition  of  the  -steel  from  whiih  the  tool  i? 
uiadc,  and   the   heat  treatment   of  the   tool. 

/(.  Whtthtr  a  copious  strmm  of  water,  or  other  cooling  medium, 
is   used  on   the  tool, 

j.  The  duration  of  the  cut — i.  c,  the  time  which  a  tool  niu.-t  last 
under   piessure   of  the    shaving   without    being   reground. 

k.     The   pressure   of   the   chip   or  shaving   upon    the  tool. 

/.       The   changes   of   speed   ai;d   fet  d   possible    in    the    lathe. 

VI.     The  pulling  and  feeding  power  of  the   lathe. 

"Hrcadly  speaking,  the  problem  of  studying  tlie  effect  of 
earli  of  the  above  variables  upon  the  cutting  speed  and  of 
making  tliis  study  piactically  useful  may  be  divided  into  four 
sections,  as  follows: 

"lA>  'Hie  determination  by  a  series  of  experiments  of  the 
imiiortant  facts  or  laws  connected  with  the  art  of  cutting 
meiali. 

"(B)  The  finding  of  mathematical  expressions  for  these 
laws  which  are  so  simple  as  to  be  suited  to  daily  use. 

"(C)  The  investigation  of  the  limitations  and  possibilities 
of  metal  cutting  machines. 

"(DJ  The  development  of  an  instrument  (a  slide  rule)  which 
embodies,  oil  the  one  hand,  the  laws  of  cutting  metals,  and  on 
the  other  the  possibilities  and  limitations  of  the  particular 
lathe  or  planer,  etc.,  to  which  it  applies,  and  which  can  be 
used  by  a  machi^i^t  without  matliematlral  training  to  quickly 
indicate  in  each  case  the  speed  and  feed  which  will  do  the 
work  Quickest  and  best." 

How  the  Jinestigutioii   ^Vas   Tarried    Oil. 

The  experiments  were  started  in  I860  and  continued  until 
ISO'J  in  the  works  of  the  Midvale  Steel  Company,  with  the 
aid  and  encouragement  of  Mr.  William  Sellers,  at  that  time 
its  president.  At  various  times  since  then  they  have  been 
carried  on  in  the  works  and  at  the  expense  of  the  Cramps' 
Sliipbuilding  Conip:»ny,  William  Sellers  &  Co.,  the  Link-Belt 
Engineering  Company,  Dodge  &  Day  and  the  Bethlehem  Steel 
Company.  Most  of  the  results  of  the  experiments  have  been 
kept  secret  up  to  the  present  time,  and  have  been  given  to  the 
different  conjpanies  in  consideration  of  still  further  caiTying 
on  the  work. 

Those  who  were  closely  associated  with  Mr,  Taylor  in  carry- 
ing on  the  investigations  are  Mr.  G.  INI.  Sinclair,  Mr.  H.  L. 
Gantt,  Mr.  Maunsel  White  and  Mr.  Carl  G.  Barth. 

"In  cairying  on  this  work  more  than  10  machines  have  been 
fitted  u|)  at  various  times  with  special  driving  api)aratus  and 
the  other  needed  appliances,  all  machines  used  since  1894  hav- 
ing been  equipped  with  electric  drives,  so  as  to  obtain  any  de- 
sired cutting  speed.  Tlie  thoroughness  with  which  the  work 
has  been  done  may  perhups  be  better  appreciated  when  it  is 
understood  that  we  have  made  between  30,000  and  50,000  re- 
corded e.vperinients,  and  many  others  of  which  no  record  was 
kept.  In  sttidying  these  laws  we  liave  cut  up  into  chips  with 
our  experimental  tools  more  than  SOO.OUO  lbs.  of  steel  and 
iron.  More  than  10,000  experiments  were  recorded  in  the 
Bethlehem  Steel  Company.  We  estimate  that  up  to  date  be- 
tween 1150,000  and  |200.<»tt0  have  been  spent  upon  this  work, 
and  it  is  a  very  great  satisfaction  to  feel  that  those  whose 
generosity  has  enabled  us  to  carry  on  the  experiments  have 
received  ample  return  for  their  money  through  the  increased 
out[)Ut  and  the  economy  in  running  their  shops  which  have 
resulted  from  our  exixMiments. 

"It  seems  to  us  that  the  time  has  now  come  for  the  engineer- 
ing fraternity  to  have  the  re.sults  of  our  work,  in  spite  of  the 
fact  that  this  will  cut  off  our  former  means  of  financing  the 
experimenls.  However,  we  are  in  hoi)es  that  the  money  re- 
quired to  complete  this  work  may  be  obtained  from  some  other 
source." 

Siiiniiiury  of  ]{esuit!o. 

Following  is  a  chronology  of  some  of  the  more  important 
discoveries  made: 

"In  1881,  tlie  discovery  that  a  ronnd-na»<od  tool  could  bo  rnn 
under  given  conditions  at  a  mu»h  hishcr  cutting  speed  and  thoro- 
fore  turn  out  much  more  work  than  the  old-fashioned  diamond- 
pointed  tool. 


"In  1S81.  the  demonstration  that,  broadly  speaking,  the  use  of 
coarse  feed.s,  accompanied  by  their  necessarily  slow  cutting  speeds, 
would  do  more  work  tlian  fine  feeds  with  their  accompanying  high 
speeds. 

"In  ISS:!.  the  discovery  that  a  heavy  stream  of  water  poured 
directly  upon  the  cliip  at  the  point  where  it  is  being  removed  from 
the  .steel  forging  by  the  tool,  would  permit  an  increase  in  cutting 
speed,  and.  iherefoio.  in  the  amount  of  work  done  of  from  30  to 
4i}  i>er  cent.  In  1S84  a  new  machine  shop  wjis  built  for  the  Mid- 
vale  Steel  Worts,  in  the  conjitruction  of  which  this  discovery 
l)layed  a  most  important  part ;  each  machine  being  set  in  a  wrought 
iron  pan  in  which  was  collected  the  water  (supersaturated  with 
carbonate  of  soda  to  prevent  rusting),  which  was  thrown  in  a 
lieavy  stream  upon  the  tool  for  the  purpose  of  cooling  it.  The 
water  from  each  of  these  pans  was  carried  through  suitable  drain 
pijtes  beneath  the  floor  to  a  central  well,  from  wliich  it  was  pumiied 
to  an  overhead  tank,  from  which  a  system  of  supply  pipes  led  to 
each  machine.  Up  to  that  time  the  use  of  water  for  cooling  tools 
was  conlined  to  small  cans  or  tanks,  from  which  only  a  minute 
stream  was  allowed  to  trickle  upon  the  tool  and  the  work,  more 
for  tlie  inirpose  of  obtaining  a  water  fini.sh  on  the  work  than  with 
tlie  object  of  cooling  the  tool;  and,  in  fact,  these  small  streams  of 
water  are  utterly  inadequate  for  the  latter  purpose.  So  far  as  the 
writer  knows,  in  spite  of  the  fact  that  the  .shops  of  the  Midvale 
Steel  Works  nntil  recently  have  been  open  to  the  public  since  1884, 
no  other  shop  in  this  country  wa.s  similarly  fitted  up  until  the 
iSellilehem  Steel  Company  in  18!>1>,  with  the  one  e.xception  of  a 
small  .steel  work.s  which  was  an  offshoot  in  personnel  from  the  Mid- 
vale Steel  Company. 

"In  188.",  the  completion  of  a  set  of  experiments  with  round- 
no.sod  tools;  first,  with  vsirying  thicknesses  of  feed  when  the  depth 
of  tlie  cut  was  maintitined  constant;  and,  second,  with  varying 
(leptlis  of  cut  while  the  feed  remained  constant,  to  determine  the 
eiVeet  of  tlie.se  two  elements  on  the  cutting  speed. 

"In  1S8;;.  the  demon.stration  of  the  fact  that  the  longer  a  tool  is 
called  upon  to  work  continuously  under  pressure  of  a  shaving,  the 
slower  must  he  tin'  cutting  speed,  and  the  exact  determination  of 
the  elTect  of  tlie  duration  of  the  cut  upon  the  cutting  speed. 

"In  ]88.'{.  the  development  of  formulae  which  gave  mathematical 
e.xpressidii  to  the  two  broad  laws  above  referred  to.  Fortunately, 
tlies(>  formuhe  were  of  the  type  capable  of  logarithmic  expression, 
and  therefore  suited  to  the  gradual  mathematical  development  ex- 
tending through  a  long  period  of  years,  which  resulted  in  making 
our  slide  rnles  and  solved  the  whole  problem  in  1901. 

"In  18S:;,  tlie  experimental  determination  of  the  pressure  upon 
the  tool  loijuired  on  steel  tires  to  remove  cuts  of  varying  depths 
and    tlii<kiiess   of  shaving. 

"Ill  l.SS:!.  the  starting  of  a  set  of  experiments  on  belting  de- 
sriilied  in  a  paper  published  in  Transactions,  Vol.  15   (1904). 

"In  18S!.  the  measurement  of  the  power  required  to  feed  a 
romul-no-sed  tool  with  varying  depths  of  cut  and  thickness  of 
shaving  when  cutting  a  steel  tire.  Tliis  experiment  showed  that  a 
very  «hill  tool  re<juired  a.s  much  pressure  to  feed  it  as  to  drive  the 
cut.  Tins  wa.s  one  of  the  most  important  discoveries  made  by  us, 
and  as  a  result  all  steel-cutting  machines  purchased  since  that  time 
by  the  Midvale  Steel  Company  have  been  supplied  with  feeding 
jMiwei-  e<iiial  to  their  driving  power,  and  very  greatly  in  excess  of 
that  u.seil  on  staiulard  macliine  tools. 

"In  1884,  the  design  of  an  automatic  grinder  for  grinding  tools 
in  lol.s  and  the  <onstruction  of  a  toolroom  for  storing  and  issuing 
todls  ready  ground  to  the  men. 

"From  18S.1  to  1889,  the  making  of  a  series  of  practical  tables 
for  a  number  of  machines  in  the  shops  of  the  Midvale  Steel  Com- 
pjiny,  by  the  aid  of  which  it  was  passible  to  give  definite  tasks  each 
day  to  the  machinists  who  were  running  machines,  and  which  re- 
.snlted  in  a  great  increase  in  their  output. 

"In  1SS<;.  the  demonstration  that  the  thickness  of  the  chip  or 
layer  of  m«>tal  removed  by  the  tool  has  a  much  greater  effect  upon 
the  cutting  si)eed  than  any  other  element,  and  the  practical  use  of 
this  knowledge  in  making  and  putting  Mnto  everyday  u.se  in  our 
slio|\s  a  series  of  broad-nosed  tools,  which  enabled  us  to  run  with 
ii  co;ir.se  feed  at  as  high  a  speed  as  had  been  before  attained  with 
round  nosed  tools  when  using  a  fine  feed,  thus  substituting,  for  a 
•  oiisiiierable  portion  of  the  work,  coarse  feeds  and  high  speeds  for 
our  old  maxim  of  coarse  feeds  and  slow  speeds. 

"In  lSf)l  and  1S{>5,  the  discovery  that  a  greater  proportional 
gain  could  bo  made  in  cutting  soft  metals  through  the  use  of  tools 
ma.le  from  self-hardening  steels  than  in  cutting  hard  metals,  the 
gain  made  by  tlie  use  of  self-hardening  tools  over  tempered  tools 
ill  cutting  soft  cast-iron  being  almost  90  per  cent.,  whereas  the  gain 
in  cutting  hard  steels  or  hard  cast-iron  was  only  about  45  per  cent. 
Up  to  this  time  the  use  of  Mushet  and  other  self-hardening  tools 
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had  been  almost  exclusively  confined  to  cutting  hard  metals,  a  few 
tools  made  of  Mushet  steel  being  kept  on  hand  in  every  shop  for 
.si)ecial  use  on  hard  castings  or  forgings  which  could  not  be  cut  by 
the  tempered  tools.  Tliis  experiment  resulted  in  substituting  self- 
hardening  tools  for  tempered  tools  for  all  'roughing  work'  through- 
out the  machine  shop. 

"In  1894  and  1895  the  discovery  that  in  cutting  wrought  iron  or 
steel  a  heavy  stream  of  water  thrown  upon  the  shaving  at  the  nose 
of  the  tool  produced  a  gain  in  cutting  speed  of  self-hardening  tools 
of  about  3.3  per  cent.  Up  to  this  time  the  makers  of  self-harden- 
ing steel  had  warned  users  not  to  use  water  on  the  tools. 

"From  1898  to  1900,  the  discovery  and  develoiiment  of  the  Tay- 
lor-AMiite  process  of  treating  tools,  namely,  the  discovery  that  tools 
made  from  chromium-tungsten  steels  when  heated  to  the  melting 
point  would  do  from  two  to  four  times  as  much  work  as  other 
tools. 

"In  lS99-liK)2.  the  development  of  our  slide  rules,  whicli  are  so 
simple  that  they  enable  an  ordinary  workman  to  make  practical 
and  rapid  everyday  use  in  the  shop  of  all  'the  laws  and  formula; 
deduced  from  our  experiments. 

"In  190G,  the  discovery  that  a  heavy  stream  of  water  poured 
directly  upon  the  chip  at  the  point  where  it  is  being  removed  from 
cast-iron  by  the  tool  would  permit  an  increase  in  cutting  speed,  and 
therefore  in  the  amount  of  work  done,  of  16  per  cent. 

"In  190G,  the  discovery  that  by  adding  a  small  quantit3-  of 
vanadium  to  tool  steel  to  be  used  for  making  modern  high-speed 
chromium-tungsten  tools  heated  to  near  the  melting  point,  the 
hardness  and  endurance  of  tools,  as  well  as  their  cutting  six'ods, 
are  materially   improved. 

The  Slide  1{ii1o  and  Its  Aiiplkatioii. 

"While  many  of  the  results  of  thesu  experiments  arf>  btvtli 
interesting  and  valuable,  we  roganl  as  of  by  far  the  greatest 
value  that  portion  of  our  experiments  and  of  our  mathematical 
work  which  has  resulted  in  the  development  of  the  slide  rules; 
i.  c,  the  patient  investigation  and  mathematical  expression 
of  the  exact  effect  upon  the  cutting  speed  of  such  elements  as 
the  shape  of  the  cutting  edge  of  the  tool,  the  thickness  of  the 
shaving,  the  depth  of  the  cut,  the  quality  of  the  metal  being 
cut  and  the  duration  of  the  cut,  etc.  This  work  enables  us  to 
fix  a  daily  task  with  a  definite  time  allowance  for  each  work- 
man who  is  running  a  machine  tool,  and  to  pay  the  men  a 
bonus  for  rapid  work. 

"The  gain  from  these  slide  rules  is  far  greater  than  that 
of  all  the  other  improvements  combined,  because  it  accom- 
plishes the  original  object,  for  which  in  ISSO  the  experiments 
were  started,  i.  e.,  that  of  taking  the  control  of  the  machine 
shop  out  of  the  hands  of  the  many  workmen  and  placing  it 
completely  in  the  hands  of  the  management,  thus  superseding 
'rule  of  thumb'  by  scientific  control. 

"It  must  be  said,  therefore,  that  to  get  any  great  benefit 
from  the  laws  derived  from  these  experiments  our  slide  rules 
must  be  used,  and  these  slide  rules  will  be  of  but  little,  if  any, 
value  under  the  old  style  of  management,  in  which  the  ma- 
chinist is  left  with  the  final  decision  as  to  what  shape  of  tool, 
depth  of  cut,  speed  and  feed  he  will  use.  The  slide  rules  can- 
not be  left  at  the  lathe  to  be  banged  about  by  the  machinist. 
They  must  be  used  by  a  man  with  reasonably  clean  hands, 
and  at  a  table  or  desk,  and  this  man  must  write  his  instruc- 
tions as  to  speed,  feed,  depth  of  cut,  etc.,  and  send  them  to 
the  machinist  well  in  advance  of  the  time  that  the  work  is 
to  be  done.  Even  if  these  written  instructions  are  sent  to  the 
machinist,  however,  little  attention  will  be  paid  to  them  un- 
less rigid  standards  have  been  not  only  adopted,  but  enforced, 
throughout  the  shop  for  every  detail,  large  and  small,  of  the 
shop  equipment,  as  well  as  for  all  shop  methods. 

"Unfortunately,  those  fundamental  ideas  upon  which  the 
new  task  management  rests  mainly  for  success  are  directly 
antagonistic  to  the  fundamental  ideas  of  the  old  type  of  man- 
agement. To  give  two  out  of  many  examples:  Under  our 
system  the  workman  is  told  minutely  just  what  he  is  to  do 
and  how  he  is  to  do  it;  and  any  improvement  which  he  makes 
upon  the  orders  given  him  is  fatal  to  success.  While,  with  the 
old  style,  the  workman  is  expected  constantly  to  improve  upon 
his  orders  and  former  methods,  under  our  system  any  im- 
provement, large  or  small,  once  decided  upon  goes  into  im- 
mediate use,  and  is  never  allowed  to  lapse  or  become  obsolete. 


while  under  the  old  system  the  innovation,  unless  it  meets 
with  the  approval  of  the  mechanic  (which  it  never  does  at 
the  start)  is  generally  for  a  long  time,  at  least,  a  positive  im- 
l)ediment  to  success.  Thus  many  of  those  elements  which  are 
mainly  responsible  for  the  success  of  our  system  are  failures 
and  a  positive  clog  when  grafted  on  the  old  system. 

"For  this  reason  the  really  great  gain  which  will  ultimately 
come  from  the  use  of  these  slide  rules  will  be  slow  in  arriving 
— mainly,  as  explained,  because  of  the  revolutionary  changes 
needed  for  their  successful  use — but  it  is  sure  to  come  in  the 

end.  /;:    ■ -^..,.:;  ,,;^I^ 

"A  long  time  will  be  required  in  any  shop  to  bring  about 
this  radically  new  order  of  things;  but  in  the  end  the  gain  is 
so  great  that  I  say  without  hesitation  that  there  is  hardly  a 
machine  shop  in  the  country  whose  output  cannot  be  doubled 
through  the  use  of  these  mcthcds.  And  this  ai)plies  not  only 
to  large  shops,  but  also  to  comparatively  small  establishments. 
In  a  company  whose  employees  all  told,  including  officers  and 
salesmen,  number  about  150  men,  we  have  succeeded  in  more 
than  doubling  the  output  of  the  shop,  and  in  converting  an 
annual  loss  of  20  per  cent,  ujion  the  old  volume  of  business 
into  an  annual  profit  of  more  than  20  per  cent,  upon  the  new 
volume  of  business,  and  at  the  same  time  rendering  a  lot  of 
disorganized  and  dissatisfied  workmen  contented  and  hard 
working,  by  insuring  them  an  average  increase  of  ancut  35 
per  cent,  in  their  wages.  And  I  t;ike  tliis  opportunity  of  again 
saying  that  those  i-onipanies  are  indeed  fortunate  who  can 
secure  the  sen'ices  of  men  to  direct  the  introduction  of  this 
typo  of  management  who  have  had  suffi<i«^ut  training  and  ex- 
perience to  insure  success. 

tStaudardixatiou  .Means  Siniiiliticalion. 

"Too  much  emphasis  cannot  be  laid  uiwn  the  fa«t  that 
standardization  really  means  simplification.  It  is  far  simpler 
to  have  in  a  standardized  shop  two  makes  of  tool  steel  than  to 
have  20  makes  of  tool  steel,  as  will  be  found  in  shops  under 
the  old  style  of  management.  It  is  far  simpler  to  have  all  of 
the  tools  in  a  standardized  shop  ground  by  one  man  to  a  few- 
simple  but  rigidly  maintained  shapes  than  to  have,  as  is 
usual  in  the  old  style  shop,  each  nia«  hinist  si)end  a  portion  of 
each  day  at  the  grind.^:tone,  grinding  his  tools  with  radically 
wrong  curves  and  cutting  angles,  merely  be<ause  bad  shapes 
are  easier  to  grind  than  good.  Hundreds  of  similar  illustra- 
tions could  be  given  showing  the  true  simplicity  (not  compli- 
cation)  which  accompanies  the  new  type  of  management. 

"There  is,  however,  one  element  in  which  the  new  type  of 
management  to  all  outward  appearance  is  far  more  compli- 
cated than  the  old — namely,  no  standards  and  no  real  system 
of  management  can  be  maintained  without  the  supervision, 
and,  what  is  more,  the  hard  work  of  men  who  would  be  called 
by  the  old  style  of  management  supernumeraries  or  non-pro- 
ducers. The  man  who  judges  of  the  complication  of  his  or- 
ganization only  by  looking  over  the  names  of  those  on  the  pay- 
roll and  separating  the  so-tailed  non-producers  from  the  pro- 
ducers, finds  the  new  style  of  management  more  complicated 
than  the  <Mi'".-,:<\  ^:  ■//K'},'^ 

"No  one  doubts  for  one  minute  that  it  is  far  simpler  to  run 
a  shop  with  a  boiler,  steam  engine,  shafting,  pulleys  and  belts 
than  it  would  be  to  run  the  same  shop  with,  the  old-fashioned 
foot  power,  yet  the  boiler,  steam  engine,,  shafting,  pulleys 
and  belts  require,  as  supernumeraries  or  non-producers  on  the 
payroll,  a  fireman,  an  engineer,  an  oiler  and  often  a  man  to 
look  after  belts.  The  old  style  manager,  however,  who  judges 
of  complication  only  by  comparing  the  number  of  non-pro- 
ducers with  that  of  the  producers,  would  find  the  steam  engine 
mertiy  a  complication  in  management.  The  san>e  man,  to  be 
logical,  would  find  the  whole  drafting  force  of  an  engineering 
establishment  merely *a  complication,  whereas  in  fact  it  is  a 
great  simplification  over  the  old  method. 

"There  is  otte  recommendation,  however,  in  modern  machine 
shop  practice  in  making  which  the  writer  will  probably  he 
accused  of  being  old-fashioned  or  ultra-conservative.    Of  late 
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years  there  has  been  what  may  be  almost  termed  a  blind  rush 
on  the  part  of  those  who  have  wished  to  increase  the  efficiency 
of  their  shops  toward  driving  each  individual  machine  with 
an  independent  motor.  The  writer  is  firmly  convinced  through 
large  personal  observation  in  many  shops  and  through  having 
himself  systematized  two  electrical  worUs,  that  in  perhaps 
three  cases  out  of  four  a  properly  designed  belt  drive  is  prefer- 
able to  the  individual  mofor  drive  for  machine  tools.  There 
is  no  question  that  through  a  term  of  years  the  total  cost,  on 
the  one  hand,  of  individual  motors  and  electrical  wiring. 
rouj)led  with  the  maintenance  and  repairs,  of  this  sy.stem  will 
lar  c.\(  ( cd  the  first  cost  of  properly  designed  shafting  and  belt- 
ing plus  maintenance  and  repairs  (in  most  shops  entirely  too 
light  belts  and  countershafts  of  inferior  design  are  used,  and 
the  belts  are  not  systematically  cared  for  by  one  trained  man, 
and  this  involves  a  heavy  cost  for  maintenance).  There  is  no 
question,  therefore,  that  in  many  cases  the  motor  drive  means 
in  the  end  additional  complication  and  expense  rather  than 
siniplicity  and  economy. 

"It  is  at  last  admitted  that  there  is  little,  if  any,  economy 
in  power  obtainable  through  promiscuous  motor  driving;  and 
it  will  certainly  be  found  to  be  a  safe  rule  not  to  adapt  an  in- 
dividual motor  for  driving  any  nuichine  tool  unless  a  clearly 
evident  and  large  saving  can  be  made  by  it. 

Conclusion. 

"In  concluding  let  me  say  that  we  are  now  but  on  the  thresh- 
old of  the  coming  era  of  true  co-operation.  The  time  is  fast 
going  by  for  the  great  personal  or  individual  achievement  of 
any  one  man  standing  alone  and  without  the  help  of  those 
around  him.  And  the  time  is  coming  when  all  great  things 
will  be  done  by  the  co-operation  of  many  men,  in  which  each 
man  performs  that  function  for  which  he  is  best  suited,  each 
man  preserves  his  own  individuality  and  is  supreme  in  his 
particular  function,  and  each  man  at  the  same  time  loses 
none  of  his  originality  and  proper  personal  initiative,  and  yet 
is  controlled  by  and  must  work  harmoniously  with  many  other 
men. 

"And  let  me  [)cint  out  that  the  most  important  lessons  taught 
1  y  these  e.\per intents,  particularly  to  the  younger  men,  are: 

"Several  men  when  heartily  co-operating,  even  if  of  every- 
day caliber,  <an  acconii)lish  what  would  be  next  to  imi)Ossil)le 
for  any  one  man  even  of  exceptional  ability. 

"Expensive  experiments  can  be  successfully  carried  on  by 
men  without  money,  and  the  most  difficult  mathematical  prob- 
Ums  can  t>e  solved  by  very  ordinary  mathematicians,  providing 
only  that  they  are  willing  to  pay  the  j)rice  in  time,  patience 
and  hard  work. 

"The  old  adage  is  again  made  good,  that  all  things  come 
to  him  who  waits,  if  only  he  works  hard  enough  in  the  mean- 
time." 


PACIFIC  TYPE  LOCOMOTIVES. 
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Caks  am>  1^<m() .motives  Ori»kuku  in  190«. — According  to  the 
Itaihray  Af/e,  there  were  :'.10,so5  freight  cars,  3,402  passenger 
(ars  and  5,<;42  locomotives  ordered  by  the  railroads  of  the 
l"nited  States,  Canada  and  Mexico  in  19()G,  as  compared  with 
;141.:115,  :{,2S9  and  0,265,  respectively,  in  1905.  Deducting 
Canadian  and  Mexican  orders  from  sho|)s  in  the  two  countries 
and  2S,siO  cars  ordered  by  railroads  of  the  United  States  from 
their  own  shojts,  the  number  of  freight  cars  ordered  from 
contract  shops  in  the  I'nited  States  in  l906  is  found  to  be 
25S,S66.  as  again.st  :;02,S7f;  in  1905.  A  total  of  142,172,  or  46 
per  cent.,  of  the  freight  cars  ordered  in  1900  were  specified 
to  be  of  .steel  or  to  have  steel  underframes.  It  is  estimated 
that,  while  the  contract  shops  had  a  capacity  of  175.00(t  cars 
in  1905.  the  present  capacity  is  200,000  cars,  and  that  of  19u7 
will  l)«  250,000  cars.  It  is  also  estimated  that  two-thirds  of 
the  cai)acity  for  19(i7  is  engaged  by  the  orders  now  in  hand. 


.\kw  Ho.mk  ok  thk  a.  S.  M.  E. — On  .January  1  the  Amer- 
ican Society  of  .Mechanical  Engineers  removed  its  headquar- 
ters to  the  new  Engineering  Societies  Building  at  29  West 
Thirty-ninth  street.  New  York  City. 


The  .National  Railway  cf  Mexico  has  recently  purchased  six 
Pacific  type  passenger  locomotives,  which  include  an  example 
of  four  different  cylinder  arrangements  and  of  both  Walschaert 
and  Stephenson  valve  gear.  Five  of  these  were  built  by  the 
American  Locomotive  Company,  and  consist  of  three  simple 
engines,  one  Cole  balanced  compound,  and  one  simple  engine 
fitted  with  Alfree-Hubbell  valves  and  cylinders.  The  sixth 
fugine  is  a  Baldwin  four-cylinder  balanced  compound,  built 
by  the  Baldwin  Locomotive  Works. 

All  of  these  locomotives  are  of  practically  the  same  design 
outside  of  the  cylinder  arrangement,  and  all  have  Stephenson 
valve  gear  except  the  Cole  compound.  The  Baldwin  engine 
differs  from  the  others  in  several  details,  some  of  which  will 
be  referred  to  later.  The  simple  engines  carry  200  lbs.  steam 
|)ressure  and  the  compounds  220  lbs. 

The  three  simple  engines  with  Richardson  slide  valves 
weigh  222,.500  lbs.  total,  of  which  141.300  lbs.  is  on  drivers, 
giving  an  average  weight  of  47.100  lbs.  per  axle  on  a  rigid 
wheel  base  of  12  ft.  3  ins.  This  weight,  for  a  wheel  base  of 
12  ft.,  is  exceeded  by  but  one  other  simple  high  speed  locomo- 
tive on  our  records,  viz.:  the  Northern  Pacific  4-6-2  type, 
which  weighs  49,170  lbs.  per  axle.  It,  however,  is  often  ex- 
ceeded in  other  types  of  three  coupled  simple  locomotives  for 
moderately  high  speed  work,  as  well  as  in  balanced  com- 
potinds  of  the  4-6-2  type.  The  wheels  are  67  ins.  diameter,  and 
the  cylinders  have  a  diameter  of  22  ins.  and  a  2S-in.  stroke, 
which  gives  a  tractive  effort  of  34,400  lbs.  at  85  per  cent, 
boiler  pressure.     The  factor  of  adhesion  is  4.11. 

The  boilers  are  of  the  straight  type.  74  M.  ins.  in  diameter 
at  the  front  ring.  They  contain  206  2i/i-in.  tubes  20  ft.  long, 
giving  a  tube  heating  surface  of  3,5S8  sq.  ft.  The  firebox 
heating  surface  of  210.3  sq.  ft.  is  5.55  per  cent,  of  the  total. 
The  grate  area  of  51.6  sq.  ft.  gives  1  sq.  ft.  to  every  73.2  sq. 
ft.  of  total  actual  heating  stirface  and  to  17.5  sq.  ft.  of  equated 
heating  surface.  These  ratios  indicate  that  with  a  moderately 
good  grade  of  coal  there  should  be  no  difficulty  in  furnishing 
all  the  steam  needed.  The  fireboxes  are  radially  stayed  and 
an  untisually  deep  throat  is  provided. 

The  accompanying  table  of  dimensions  will  permit  a  com- 
parison of  the  ratios  and  dimensions  of  these  locomotives  with 
one  of  approximately  the  same  size  and  power  recently  built 
for  the  Chicago,  Burlington  &  Quincy  Railway. 

The  locomotive  fitted  with  the  Alfree-Hubbell  valves  and 
cylinders  is  not  different  in  other  respects  from  the  one  above 
considered.  This  arrangement  of  cylinders,  as  applied  to  a 
consolidation  locomotive  on  the  Chicago,  Rock  Island  &  Pacific 
Railway,  has  been  thoroughly  described  and  illustrated.*  The 
princij)al  features  of  this  design  are  that  it  gives  a  delayed 
exhaust  opening  and  closure  for  all  points  of  cut-off,  an  in- 
creased exhaust  area  and  a  large  reduction  in  cylinder  clear- 
ance. In  the  present  case  with  a  cut-off  at  6%  ins.,  the  ex- 
haust opens  at  21%  ins.  and  closes  at  25',  ins.,  giving  but 
2%  ins.  compression.  This  delayed  exhaust  closure  permits 
the  large  reduction  in  cylinder  clearance  which  has  been  ac- 
complished. The  reduction  in  this  case  is  from  S  per  cent,  to 
2 '2  per  cent,  of  the  stroke  in  the  cylinder  and  over  70  per 
cent,  of  the  port  volume.  In  brief,  the  construction  consists 
of  a  very  long  steam  valve  set  at  an  angle  of  15  degs.,  with 
the  transverse  horizontal  and  as  close  to  the  cylinder  as  pos- 
sible, the  top  wall  of  the  cylinder  forming  the  valve  seat.  The 
cylinder  ports  are  practically  straight  and  give  an  opening  on 
the  valve  seat  equal  to  the  diameter  of  the  cylinder.  The  in- 
cieased  area  for  the  exhaust  and  the  delayed  exhaust  closure 
is  obtained  by  means  of  a  supplementary  compression  con- 
trolling valve  which  is  operated  from  a  dash  pot  connection 
on  the  main  valve.  It  consists  of  piston  valves  about  5  Ins. 
diameter  equipped  with  wide  special  rings  which  fit  openings 

*Se«  American  Engineer,  September,  1906,  pp.  3'34. 
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COLE   BALANCED    COMPOUND   LOCOMOTIVE. 


ALLFREE-HUBBELL  TYPE  LOCOMOTIVE. 


SniPLE    SLIDE    VALVE    IX)COMOTI\TC. 


BALDWIN    BALANCED   COMWIUND   LOCOMOTIVE. 
PACIFIC    TYPK    IX)COMOTIVES— MEXICAN    NATIONAL     RAILWAY. 
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AJkiEKK  \\   Exr.i\i:i:i:  and  i^ailroad  joukxal. 


yea  I'M  » here  has  been  what  may  he  aininsi  tirirn-d  a.  bliud  rush 
on  the  i)arr  «if  ihosv  who  liiivc  wisliod  lo  imifasc  ilit-  ••Hirifncy 
ot  iJicir  sliops  tnwarii  tirtvirij;  each  ii)divitlii:il  iiiaihiiif  with 
an  iu*lo|M?nil«'Ut  luolor.  The  wrlier  is  flrtiily  i-onviuivd  ihroujAli 
lar^e  jHjrHoftal  .f»l*serV)!jtw»n  in  many  shops  and  ilitoutili  havini; 
hinis»'lf  syst,'iHa)iz»'«l  two  <'h-vivi<al  works,  iliat  in  pt'ihaps 
'  In  »••'  lasfH  out  of  lonr  a  proporly  dt'sij;ni'd  Ixlt  drivi-  is  pnftr 
al)i«'  to  the  iudividual  motor  drtve  for  iiKuliint'  tools.  TIht*' 
t^  tio  qiiesitou  (hilt  .throii};ii  a  tenn  <)t'  years  ihf  toi;il  cdsi.  (ni 
liu'  .one  haWd,  td*  individiial  motors  and  flcctiical  wiiinu. 
f-oufded  with  th*'  maint<nan<'c  and  rfp;iirs.  of  this  system  will 
iiir  f\«  I  rd  ilu-  hist  icisi  of  propt-ily  dfsi.un»'d  siiatiiu;;  ami  hell 
inu  phis  mainit-nauie  and  lepairs  (in  most  siiops  entirelv  too 
iiuiU  l»eHs  and  jijuiHershafts  »)f  inteiior  desijin  are  iiseil.  and 
ilie  iiells  are  liul  syslelnat ie^Hly  laied  for  Ity  one  tr;iine(|  man. 
.iiid  «hi>  involves  a  Jieavy  e«Ksi  for  maintenam  e  i.  There  is  no 
cpiesiton,  therefore,  Uiat  in  many  eases  the  nmiof  <liive  means 
in  lh<-  etid  ndditfonal  eomidieatiun  and  expense  raiher  tlian 
siinfiliciiy  and  e<i)nomy. 

"Ii  is  at  last  admitted  that  there  is  little,  it  an\.  e(()n<jmy 
in  |io\vir  ohtaiualde  }liroui;!i  promiscuous  nu.tor  ilriving;  and 
ji   will  «>'r"tainly  :hf»  iTouiMt ta4»i''a.K^fe  rul^  an  in 

di\  idual    nioror  for  ♦liivinu  ;iny  maeliine  tool   unles>  a   «learl> 
•  \i(letii    and    lafiie  saviiiu   ran    lie    niaije   !»>    it. 

l<»n<-liioion. 

'  In  <oneluilin:i,  U't  meSiV}'  tliai  we  an  now  liui  on  the  t  liresh 
<dd.  <d'  Ihe  «-i)nun^  ..f-rji  of  trno  co-operatifin.  'I'he  lime  is  fast 
Liidni;  l>y/f«r  the.  stivaf  pelTsunal  or  iM<li\  icjnal  adiievemeni  ot 
any  one  nmnstandiij.:;  alone  ami  wiilmut  tlie  ludp  of  those 
ari>uud  liim.  And  the  tiine  is  comiJn;  when  all  j^reat  tliinns 
wtti  he  d«Mi(i^  h.v  fh€r.t'o-«»perafion  of  many  men,  in  which  each 
n)anj»erf<)fh!S,lhat  function  for  which  he  is  liesL  suited,  each 
man  preserves  his  oWn  individualii.\  and  is  su|)reme  in  his 
l>articular  fuhctr«iM.  and  eacli  nmn  at  ilie  salne  lime  h^ses 
none  of  his  originality  and  proper  iH-rsonal  initiative,  nnd  \ei 
if.  foniniljed  hy"aijir|  nnisfw«)rk  harmoniously  wiih  man.\  oilier 
men. 

".\nd  hi  uie  |ii  iiii  oiii   ihai   the  mo>i   imtioriant   les.-^ons  laiiuhi 
\\    flies.'  exjierinH^nts.  |tart  iculai'ly   to  ihe  y<Hinner  nnn.  urc: 

•.•-^  veral  l>iien 'whV^ir  JbeaMjty.ri>-op«raiin>;.  even  if  of  everv- 
da.v  caiiht  iv  (■:aji..>u«'t'^»n4|dish  what  would  he  next  lo  impossihle 
fin   any  one  inair  even  i^f  exceptional  ahilirx. 

"l''\p«;4siV(  experiments  ean,  i>e  suceessfully  eairieil  on  l>.\ 
m.»Mi  wiiliDiii  mon«'y.  uhd  l&e  ituml  ditfieult  maihemaiical  proli 
h  hik  4iiH  he  K«jfved  vbyvvery  oriiiiiiiry  inailienrat  iejans.  pi  <)\  idini: 
onl>  ilrat  they  are  \Vljfil«g  to  tniy  the  pri<  e  in  ijme.  paiieiiee 
and   hard   work. 

TIm'  «,»ld  adJijLi*'  is«  as;aiji  made  «,o«mK  that  all  iliinus  eonii 
to  iiim  witio  waits,  if  oiily  he  vvorlx's  hard  en()n:;h  in  the  mean 
tim<   " 


<'.\u>  .\:yj/ i.rf.cu\»vfi\K>  Oi:nt.ict;n  i\  IJtut;,  Ac««Mdin«  to  the 
Ihiilii  fill  Ainr,  tfiere  were  :vlo,so.*»  freight  ears.  II.IttL'  passenger 
ears  and  *i,r.l2loeoniotives  ordered  li>  the  railroails  of  ihe 
rniletl  SrjiteSj  ■Canada,  and  .\]exico  in  ll'oc..  as  ( ompaied  wjil! 
:Vlf.;Ur».  :!.-'>!♦  and  ;«viM;r,.  res|iecvive|>  in  i:to.-,  heduitinu 
Canadian  and  .Nfexican  orders  from  sho|»s  in  the  iwo  rountiies 
and  l'^.'^l••  ears  enh-r  Ml  hy  railroads  (»f  the  Iniied  States  from 
th«'ir  <4wn  shcuR*.  •J;hf*"t»iinilKr  of  freiuhi  cars  ordered  from 
I  oh  tract  sliops  in  the  Itiittil  States  in  |!»o(;  Is  found  to  be 
j.-.s..s<;<;.  as  aKainst  :sm:,'.s7»;  in  Jtnir,.  ,\  roial  of  11::. ITU,  w  H; 
:ier.cel»l..  trf  the  fndpli'  cars  itrdered  in  H'ot;  were  specide.l 
iir  hV  of  Sileei  or  lo  nave  steel  underlranu-s.  it  is  estimated 
li.M,  vvlnlf  th'  I  otitritcT  shoi>s  ha«i:a.  raiiaciiy  of  IT.'>."oo  cars 
ill  I'.'o.'..  the  present  «apacjiy  is  I'Oo.oiMt  lars.  ami  that  <if  l'.»"7 
will  h"  L'.">n.ui»(e  cars.  It  is  a|.so  estimated  that  two  thirds  of 
the  lapitclty  fnr  i!»o7  j^  ei»i:ai;ed  h.\    the  orders  imw  in  liand 

Nrv.  Ito.Mi  :«H  iiie  ..\.  S.  .\|.  K.  On  laiiiiats  I  the  .\tiiei- 
iejih:  Siw^e^v- 4,>l-  Alerh;ini«-itl  KnuineeVs  lenmved  its  head<itiai- 
ler's;  f".^  *Jie -rt«'»' .'Kfiiii'lceritii;  Soeieties  ISuildiUK  at  J'.'  West 
Tliirty  iiinih  sii-eot.  New    York  City. 
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The  .National  llailway  of  Me.xico  h;is  recenUv  pn  re  based  six 
I'acilii  t>pe  passen.tier  locomotives,  whieh  include  an  example 
of  ftitir  different  cylinder  aiiaiiiiemeiils  ami  of  both  Walsehaert 
and  Stephenson  valve  .near.  Five  (d"  these  were  built  l»y  the 
.Vineriean  I.,ocomotive  ('omi)any,  ami  consist  of  three  simple  '.< 
en;;im'S.  one  Cole  balanced  compound,  and  one  simple  enstnr- 
titled  with  AIfree-Hid)bell  valves  aivd  cylinders.  The  si.xtli 
I  ngiiie  is  a  Maldwin  foiir-cylimler  balanced  compound,  built 
li.\    the   Maldwin   Locomotive   WorUs. 

.Ml  id'  these  bn-omotives  are  id'  praclieall.v  the  same  desis^n 
outside  of  the  eylinder  arrangement,  ami  all  have  Siejdien.son 
valve  year  except  the  Cole  compoimd.  The  Mablwin  engine 
differs  from  the  others  in  several  details,  some  of  whieh  will 
he  nderred  to  later.  The  siniide  eninines  c.nrry  2<mi  lbs.  steam 
pressure  and   the  comjioumls  Jl'o  lbs.  ■.•.:'.: 

The  three  .-<imple  engines  with  Richardson  slide  valve.-; 
\\.  iiih  iJl'L'.'.oo  ihs.  total,  of  which  HI. :■.<'••  lbs.  is  on  diivers. 
liixiti;:  all  axeiage  wight  of  IT.loo  |l».>^.  per  axl«'  on  a  rigid 
wheel  base  of  1 1'  ft.  :'■  ins.  This  weight,  for  a  wheel  ba.se  of 
IL'  ft.,  is  e.\ceede«l  by  but  one  other  simple  high  sjieed  locomo- 
tive on  our  records,  viz.:  the  Northern  Pacific  4-ti-2  type, 
which  weighs  l!»,17i>  lbs.  j»er  axle.  It,  however,  is  often  ex- 
reeded  in  other  tyjies  of  three  conided  simple  hwoniotives  for 
iiioderately  high  speed  work,  an:  well  as  in  balanced  c«)m 
pcnnds  of  the  J'i-'J  type.  The  wheels  aii'  »;7  ins.  diameter,  and 
the  cylinders  have  a  diameter  <d  Jll  ins.  and  a  :.'>-jii.  stroke, 
whiih  gives  a  tiactive  efftut  (if  ;U.40»- His.  af>-Xr>.  j.ier:  .Ct* 
lioiler   pressure.      The    factor   of   adhesion    is    1.1 1.  ''-.;■>..-• " 

The  boilers  are  (d"  the  strai.ghi  type,  74Vj  ins.  "liv  diaiiieter 
a'  the  front  ring.  They  <(.titain  :'.o»;  2i>4tt.  .tubes  iMt  ft.  long, 
giving  a  tube  healing  surface  of  t^riSXi- sq.  J't,  ThiP  ftreliOX 
heating;  surface  of  u'lo.:;  s<i.  ft  js  :5.nr».  p6ir'.ceilt  of  the  total. 
Tlie  grate  area  of  .".l.t;  s(|.  ft.  giv»'S  1  sq.  ft!  lo  ever>  7:'.. 2  sq. 
II.  if  total  actual  heating  surface  and  to  17..".  sr|.  ft.  of  equated 
heating  surface.  Th<>se  ratios  imiicaie  that  with  a  niodejately 
uootl  made  of  coal  th<  re  shouhl  be  no  difhcuhv  in  furnishing  <■ 
all  the  steam  iKM'ded.  'i'he  hreb(.\es  are  radially  stayi-d  and 
,111  uniistially  ib-ep  throat   is  provided. 

The  accompanying  ial)le  «)f  dimensions  will  jiiitiiit  a  cotn- 
pai  ison  o|  the  ratios  and  dimensions  of  thes<>  locomotives  with 
•  lie  <if  apt»roximately  the  same  size  atid  power  recently  built 
tor   the   Chitago.    Hurlin.^ton   &   (iuincy   Railway. 

The  locomotive  fitted  with  tlie  Alfree-Uidibell  vsiives  and 
c\liiiflers  is  not  different  in  other  respe<'ts  from  the  one  above 
considered.  This  arrangement  of  <ylinders.  as  appli«'d  to  a 
c<insolidation  locomotive  on  the  Chicago.  Itock  Island  6:  Pacific 
{{ailway.  has  been  thoroughly  d<-scribed  ami  illustrated.*  The 
priticipal  leatures^  of .  this  desisn  are  that  it  .giv.*^  a  ilelayed 
exhaust  opening  and  closure  for  all  points  of  <-nt-off.  an  in- 
creased exhaust  area  and  a  lar:;e  i eduction  in  cylimler  clear 
ance.  In  the  ju-eseni  <jise  wiili  a  ciii.ctfl'  at  te'4  ins.,  the  ex 
liausi  opens  at-  21'i,  iii-s.  aiut  rloses-at  2ii',  ins.,  giving  hut 
-'■'■\  ins.  compression,  'i'liis  delayed  exhaust  closure  permits 
the  large  reduction  iti  (.\lindei  clearance  which  has  been  a<- 
<  (tnplished.  The  reduction  in  this  case  is  from  s  per  cent,  to 
L'l..  per  cent,  of  tile  Stroke  ill  tin-  cylinder  and  over  70  per 
cent,  ot  the  port  volume.  In  brief,  the  construction  consists 
of  a  ver.\  long  steam  val\e  sei  at  an  angle  of  |."i  degs.,  with 
Ihe  ir.insverse  hoiizcntal  and  as  <lose  to  the  cylinder  as  pos 
sihie.  the  top  wall  of  the  cylimler  foiining  Ihe  valve  seat.  The 
cvlind-r  ports  are  |ir.ii  i  icall.v  sttaighi  and  give  an  opening  on 
ihc  \alve  seal  efpiul  to  the  diaiiK'ier  of  the  «ylinder.  The  ill-. 
CI  eased  area  for  the  exhaust  and  the  delayed  exhaust  closure 
is  obtained  li\-  means  of  a  snpplenieni;ir.\  <-ompression  «'nn- 
irelliiiL;  valve  which  is  operaieij  front  a  dash  pot  «onn«V!iioii 
on  the  main  valve  It  consists  of  juslon  valves  about  5  4Hf5^ 
diameter   ecpiipped    with    wide   sp«'(  iai    liims    which    fit    openings 

•  >c^  .\mkrica.m  RNtuNKRR,  SoptmilK-r  lyo*;,  i>p.  334. 
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BUSIITON    TRAILER   TRUCK. 


the  travel  of  another  part  on  the 
valve  seat,  and  thus  produces  a  uni- 
form wearing  effect. 

This  design  of  valves  and  cylin- 
ders has  now  been  in  operation  in 
both  heavy  freight  and  high  speed 
passenger  service  for  over  a  year 
on  other  roads  with  the  most  satis- 
factory results,  both  as  regards 
economy  of  operation  and  mainten- 
ance, as  well  as  in  giving  a  very 
quick   and    responsive   engine. 

The  Cole  balanced  compound  in 
this  order  Is  the  second  application 
of  this  design  to  a  Pacific  type  loco- 
motive, the  former  being  the  one 
built  for  the  Northern  Pacific  Rail- 
way. This  engine  was  very  com- 
pletely illustrated  and  described  in 
this  Journal  in  November,  1906, 
page  411,  and  since  the  Mexican 
National  locomotive  is  practically  a 
duplication  of  that  design,  as  far  as 
cylinders   are   concerned,   reference 


CBANK    END   OF   BIFUBCATED    MAIN   BOD. 


BIFURCATED  MAIN  ROD. 

in  the  wall  between  the  steam  port  and  exhaust  passage. 
These  are  so  connected  to  the  main  valve  that  they  open 
simultaneously  with  the  opening  of  the  exhaust  edge  of  that 
valve,  but  do  not  close  until  it  has  moved  l'/4  Ins.  beyond  the 
point  of  exhaust  closure.  The  area  of  these  openings  is  19 
s(i.  ins.,  and  is  sufficient  to  hold  down  the  back  pressure  line 
10  very  near  the  end  of  the  stroke.  The  delayed  exhaust 
opening  is  obtained  by  using  a  7-16  In.  exhaust  lap  on  the 
main  valve.  The  main  steam  valves  are  so  designed  that 
even  in  the  shortest  valve  travel  one  portion  of  the  valve  laps 
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CROSSIIEAD  END  OF  BIFURCATED   MAIN  ROD. 

can  be  made  to  that  article  for  all  details.  This  locomotive  dif- 
fers from  the  simple  engines  just  mentioned,  in  the  fact  that 
the  cylinders  have  been  moved  12  Ins.  ahead  and  the  forward 
pair  of  driving  wheels  3  ins.  back,  thereby  increasing  the  dis- 
tance between  the  forward  driving  wheels  and  the  center  of  the 
saddle  by  15  ins.  and  lengthening  the  boiler  by  12  ins.,  this  in- 
crease being  ahead  of  the  front  flue  sheet.  A  noticeable  difference 
is  found  in  this  design  as  compared  with  previous  Cole  com- 
pounds, in  the  fact  that  the  high  pressure  cylinders  have  a 
stroke  of  but  2G  ins.,  while  the  low  pressure  cylinders  have  a 
28-in,  stroke.  This  has  been  done  for  the  purpose  of  making 
the  angularity  of  the  high  and  low  pressure  rods  more  nearly 
equal,  and  has  also  resulted  in  reducing  the  weight  of  the 
cranked  axle.  Reference  to  the  accompanying  table  of  dimen- 
sions will  give  a  comparison  between  these  two  locomotives, 
as  well  as  other  balanced  compounds,  and  in  considering  this 
table  it  should  be  remembered  that  the  boiler  of  the  Northern 
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Owner    •  •  •  • 

Kind  of  cylinders »'.'V*'i  *. . 

iiuilder 

Tiactive    effort,    lbs 

Weight  iu  working  order,  lbs 

Weight  on    drivers,   lbs . 

Wtight    ot"    eugine    and    teuder    in 

working  order,   lbs 

Wheel   base,  driving,  ft.  and  ins... 

Wheel  base,  total,  ft.  and  ins 

Wheel     base,     engine     and     teuder, 

ft.    and    ins -•.|t,«:'« ••-•>••>  ■ 

RATIOS. 

Weight  on  drivers  -i-  tractive  effort 
Total  weight  -i-  tractive  effort.  .  .  . 
Tractive   effort   x   diam.   drivers  -=- 

heating  surface    

Total     heating     surface     -^     grate 

area     

Firebox    heating    surface    -i-    total 

heating  surface  (per  cent.)  .... 
Weight  on  drivers  -i-  total  heating 

surface    

Total  weight  -h  total  heat,  surface. 
Volume  both  cylinders,  cu.  ft..... 
Total      heating      surface      -i-      vol. 

cylinders     

Grate  area  -i-  vol.  cylinders 

CYLJNDGUS.         .    V^.  ,   ,  .. 

Number    •"  »'«vvi  *'.' 

Diameter,   ins 

Stroke,     ins 

VAL.VES. 

ivind ......••  ^«tf_^  •■•>«'«',«,« .  • 

Diameter,  in f . . . . . .... 

WHEELS. 

Driving,  diameter  over  tires,  in... 
Driving,  thickLess  of  tires,  in.. 
Driving  journals,  main,  diam.   and 

length,    in 

Driving     journals,     others,     diam. 

and    length,    in 

Engine    truck   wheels,   diam.,   in.  . 

Kngine    truck,    journals,     in 

Tiailiiig  truck  wheels,  diam.,  in.. 
Trailing   truck,    journals,   in 

BOILER. 

Style    

Working   pressure,   lbs. 

Outside  diameter  of  first  ring,  in. 
Firebox,  length  and  width,   in.... 

Firobox  plates,  thickness,   iu 

Firebox,   water  space,   in 

Tubes,    number   and   outside    diain.. 

In 

Tubes,  length,  ft.   and  Ins 

Hoating  surface.,  tubes,  sq.  ft... 
Heating    surface,    firebox,    sq.    ft... 

Heating  surface,   total,  sq.    ft 

titate   area,    sq.    ft 

Sniokestaik,    diameter,    in 

Smokestack,  height  above  rail.  in. 
Centra   of   boiler   above   rail,    in... 

XfNOKIL.  .  ; 

•   •■  ll  K  •    •    •    •    ■    •    •    •    •    ■«■•,«,••*  A  ■(  V'«  •  a,  ••  • 

Frame    ;  i .  i=.  .;.*  v ; .  ► , . .  . . 

^V.ight     •;  i ,  .v<-.iii'. ,.;.... 

Wlie»>ls.     diameter,     in.  . .  . 

.louinals,  diameter  and   length,   in. 

Water  capacity,   gals 

Ciial    capaiity.    tons 

Unference       "in        the        American 
ExniNEER 


Mex.  Nat. 

Simple 
American 

34,4UU 
222,500 
1-41,300 

358.300 
12-3 
33-0 

4.11 
0.47 

CIO. 

73.2 

5.55 

37.2 
5».7 
12.32 

308 
4.18 

.       2 
22 
28 

Bal.  Slide 


67 

3% 

10x12 

9x12 

33 
Gxl2 

50 
8x14 

Sir. 
200 

74 'X: 

113%x65y4 

%  &  ^<i 

F414-S  &  B4 

306-2 1/4 

20-0 

3588. 

210..'', 

3798.3 

51.6 

18 

180 


Vanderbilt 

e''x4''   Angles 

135,800 

33 
5i^.x10 

7.500 
12 


Mex.  Nat. 
Allfree- 
Uubble 

American 
34,400 

223,500 

142,000 

359,300 
12-3 
33-0 

63-3V4 

4.13 
0.5 

610. 

73.2 

5.55 

37.5 
58.9 
12.32 

308. 
4.18 

2 

22 
28 

Bal.  Slide 


67 
3% 

10x12 

9x12 

33 
6x12 

50 
8x14 

Str. 

200 

7414 

113%x65y4 

%  &  v., 

F4Vj-S  &  B  4 

306-2  V4 
20-0 
3588. 
210.3 
3798.3 
51.6      ■'    . 
18    ■•..■■'■■■ 
180     :•     ' 


Vanderbilt 

C".\4"  Angles 

135,800 

S'oxlO 

7,500 

12 


C.  B.  &  Q. 

Simple 
Baldwin 

32,090 
230,940 
151,290 

382,000 
12-10 
32-9 

64-3 %.v  S 
4.C3   .■'■'..' 

7.07  ;••;='! 

G15. 

72.8 

4.85 

38.5 
59 
12.32      i-\ 

318.     ■- 
4.46 

2 
22 

28 

Piston 
12 

74 

4 


37 '4 

6x12 

48     '    -^A 

8x12:    :  : 

■■•:'■ '-ir.T:-  -": 
-  \  210 

•"-    ■     70 
108%x72% 

F4y2-&  &  B4 

308-2%    V 

■  ■V-''8732. 
;•   •    190. 

:  "  -  3933. 
54 


110 

Water  Bot. 

Steel 

151.060 

37% 

5 '4x10 

8.000 

16 

8-06, p  302 


Mex.  Nat. 

Bald.     Comp. 
Baldwin 
35,0Uti 
227,340 
147,040  ./  '• 

370,000 
12-0 
33-11 

62-11 

4.2 
6.46         • 

C32,      - 

71.2 


37.4 

01.1     ■/ 
11.5 

.     9Z2. 
4.64 

4 
17  &2S 

28 

Piston 

15    •:.. 

€7  '■■'-■ 
3%    V  -: 

^■.-.■lixto' ;>■::■ 

:-^  v.:- 80.. . :>■>.■■■ 

-.:■■  .-«xlO.-:v 

■  'w.^T..:'  ;■ 

2?0  . 
70 
113':.xt>6li 

%  &  y-i 

F4Vi-SS  B4 

301-214 
20-0^ 

3527.  V 

18<;.    -•..■:  ■ 
3713,,:: 

52.1    :  / 


109 

Vanderbilt 

Steel 

142.660 

33       . 

5V.X10. 

7,500   ■ 

12 


I  A.,  T.  &  S.  F. 

I  Bald.    Comp. 

i       Baldwin 
32,250 
226,700 
101,900 

402.783 
13-8 
34-0 

66-1% 

4.75 

V^'  v7. 

655, 

;:.--68. 

i>.38 

42.3 
631 
11.5 

312. 
4.61 

4 
17  ft  28 

■      28 

Piston 


9x12 

31 H  I 

6x10 
43 
7>2Xl2 

W.  T. 

220 

70 

10Sx71  1', 

^  &  ' .. 

P'4'(.-S5-n  1 

200-21, 
20-0 

3402.2 
192.S 

53. 


Mex.  N«t> 

Cole  Comp. 
American 

31,900 
241,000 
150,000 

377,20a.- 
12-0  " 
34-0 

64-3  Vi 

4.7 

7.55 

562. 
73.5 

5.55 

39.5 
03-5 
10.27 

370. 
5. 

4 

IGi-i  &27 
26&28 

Piston 


Water  Bot. 
Steel 

1 76.os.^ 
341 

5«.'.xl0 

R.500 

3„300  G 


67 

l. .        314 

I     '■..       ,10x12 

If  tixlii'-B  10x12 

•       33 
'     ■  6x12 

50 
8x14 

Str. 

220 

74% 

]13%x65!i 

^  A  ir. 
F4'{.-S&B4 

:!i'm;-214 

20-0 

3588. 

210.3 

3,798.3 

51.6 

18 

180 

116 

Vanderbilt  . 
.  <ix4    Angles 
136,200 

33 

51..XIO 

7,500 

12 


^••1 


32-0.'",.  p4S4 


X.  P. 

Cole  Comp. 
American 

30,310 
240.0OO 
157,000 

380,500 
12-0 
33-8   ; 

62-10 

5.18 
7.9 

720.-.:; 

g7. 

8.3 

53.8 
82.5 
9.9 

2*4.  . 

■■■■  AA    i 


161.  4t  27  V. 
26 

Piston 
14 

69 

11x11% 

9''.xl2 

.331,^ 

61...X12 

45 

8x14 

E.  W.  T. 

220 

72^4 

96x65% 

% 

F4ii.-S  £  B4 

306-2 

16-9 
2667. 
241.8 
2908.8 

43.5 

18 

1  85  U, 

115" 

Water  Bot. 

1 3'  Chan, 

1 40.500 

331/2 

5>Ail0 

7,000 

12 

1 1  -00.  p  411 


Pacific  locomotive  has  a  conibustion   chamber,  which   largely 
reduces  its  actual  total  heating  surface.  •-- 

The  Baldwin  balanced  compound  locomotive  differs  from  the 
others  outside  of  the  cylinder  and  its  connection  principally 
in  the  fact  that  it  has  an  extended  wagon  top  l)oiler  and  that 
Stephenson  valve  gear  with  eccentrics  on  the  third  axle  and 
a  very  long  valve  rod  is  provided.  The  boiler,  although  ot 
smaller  diameter  in  front,  is  of  practically  the  same  capacity, 
having  but  five  less  flues  and  a  slightly  smaller  firebox  heat- 
ing surface.  The  valve  rod,  which  extends  along  the  top  of 
the  frame,  is  supported  at  two  intermediate  points  and  is  pro- 
vided with  a  knuckle  joint  about  5  ft.  ahead  of  the  rocker  arm, 
the  total  distance  from  the  rocker  arm  to  the  valve  chamber 
being  about  15  ft.  The  frame  centers  are  44  ins.  apart  ex- 
cept for  a  short  distance  at  the  main  driving  wheels,  where 
it  has  been  increased  to  4514  ins.  in  order  to  secure  a  main 
driving  journal  10  ins.  long  between  the  cheek  of  the  cranked 
axle  and  the  face  of  the  wheel  hub. 

This  locomotive  is  very  similar  to  one  built  in  1905  for  the 
Atchison,  Topeka  &  Santa  Fe  Railway.  The  cranked  axle  is 
on  the  second  pair  of  drivers,  and  the  main  rod  from  the  high 
I)ressure  cylinders  is  of  a  bifurcated  design  spanning  the  front 
axle.  A  difference  is  noticed  in  this  later  design  of  main  rod, 
as  will  be  seen  in  the  illustration,  in  the  fact  that  the  front 
end  of  the  rod  is  provided  with  lips  which  bear  against  the 


body  of  the  stub,  thus  relieving  the  stub  bolts  of  the  large 
shearing  stress  which  necessarily  accompanies  the  starting 
and  sto])ping  of  a  heavy  rod  of  this  design.  The  front  brass 
is  split  and  is  provided  with  a  wedge  adjustment.  The  back 
stub  is  fitted  with  the  usual  strap  and  key.  Reference  can  be 
made  to  the  descri|)tion  of  the  Santa  Fe  locomotive  mentioned 
for  an  illustration  of  tlie  previous  design  of  this  rod.  The 
crank  axle  is  built  up  of  7  pieces  of  a  design  recently  illus- 
trated in  connection  with  the  balanced  compound  Prairie  type 
for  the  Santa  Fe. 

The  trailing  truck  of  this  locomotive  is  of  the  Rushton 
type,  it.  however,  in  this  case  being  arranged  for  outside 
journals.  As  can  be  seen  in  the  illustration,  the  box  is  held 
ligidly  between  the  pedestals  and  the  cast  steel  equalizer  or 
spring  seat  is  suspended  directly  on  the  swing  links.  The 
bearings  for  the  swing  links  are  bolted  to  a  supplementary 
frame,  which  is  secured  to  the  main  frame  by  means  of  cast 
steel  brackets. 

The  tenders  of  all  of  these  locomotives  are  of  the  Vander- 
bilt type  with  a  capacity  of  7.500  gals,  of  water  and  12  tons 
of  coal.  ■l:\':'-:''^'"-\U'' 

This  order  oif  locomotives,  which  includes  four  different 
(vlinder  arrangements  on  locomotives  practically  identical  in 
other  respects,  gives  the  National  Railways  of  Mexico  an  ex- 
ceptional opportunity  to  try  out  these  features,  and  develop 
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ilu'if  possiliiliiif's  in  actual  service  iindci-  tlu' cniiditions  found 
i:ii    ils   lailways. 


OIL  STORAGE  ON   THE  SANTA  FE. 


\ 


lluMwin  Italaiimt  CoMipoui'd  Kmnmolivcs  have  lii'oii  ilhiwlial" 
(Ifsri'ilx'tl  in  this  journal  as  t'ollows :  Plant  SvsttMU,  4-ti-O.  Maiili, 
lage  72.  A.  T.  &  S .  V.  Ky.,  4- J  2,  Jun.-.  liUK',,  page  212.  C. 
Q..  1-4-2,  June,  IJtn.l,  paj;f  211.  X.  Y.,  .\.  II.  Ai  H.,  4-<i-o.  l)r< 
l!tu4,  i>utn-  l«G.  C.  A:  K.  I.  Ky..  4-<;-t),  .Mar.li.  l!t(i.'"..  pase  1»7.  N 
.V  II.  II.  K.  K..  4-4-2.  April.  1  !•'>!".,  pas.-  Mit.  Krio  U.  K.,  4-4-2 
l!tu,'.  paK(-  177.  O.  li.  *:•  N..  4-t;-2,  July.  l!t(i.-.  pan.'  24(1.  ('.  R.  I 
4-4-2,  Ndvpnibir.  1!»0.'.,  pan*'  41<r.  A.  T.  *i  S.  F..  4-t;-2.  Do.omlior. 
pagf  4.*>.">.  .\.  T.  &  S.  K..  2-t!-2.  .Novcnibcr  and  De.  cinlx  r.  !!•(»•;, 
4:;i  anU  4hl.  U.  P.  U.  H..  4-1-2.  Au>.mi-I.  l!><)f;.  j.aKP  .".kS.  X 
St.  I^.  Ky..  4-i;-0.  Kcbruaiy.  I'toi;.  pam-  (J!t.  |>.  R.  R., 
I'eliiiiary.    1!m>0,  page  7<». 


(I  and 
1:mi2 
u.   *i 

Hinbi  r. 

.    Y.   ('. 

.    .May. 

.  &  V  . 

:         1    !•<•.".. 

pan«' 
('.    4i 
1-4-2, 


Uiiilioads  everywhere  are  confronted  with  the  serious  prob- 
lem of  how  to  store  and  liaiidle  the  various  oils  which  are 
used.  To  keep  the  oil  in  Ininels  and  drums  entails  consid- 
«'ial)!e  loss  from  leakage,  waste,  eva|)Oiation  and  seepage. 
(Jravit.v  systems  have  been  tried  and  found  unsatisfactory — 
very  little  better  than  the  barrel  storage  method.  Faucet  tanks 
are  at  best  unsightly,  and  the  losses  they  allow  total  a  con- 
sideral)le   sum    in    a    very   short  time.     Then.   loo.   aside   from 


<^olp  llalaiiped  Compound  I^ti'iiiiiotivos  havo  b«»cn  illustiatpd  and  de- 
s<  ribtd  in  flii.s  journal  as  fallows:  N.  Y.  r.  *.-  11.  U.  !i.  It..  4-1-2,  May 
rii.d  .lunp,  i:'o4.  paM-s  l.;i,  and  24n.  Kri,.  K.  |j..  4-J-2.  .\UKUst.  ]!»<i.", 
pa.«t>  2S7.  P.  R.  R.,  4-4-2.  K.4nuary,  laOi;,  jtuRe  7<>.  .V  P.  Ky..  4-0-2. 
.\ii\  «-niht'r.    1  '.x.M!,   pQjjse   411.  : .    >  .,',  •  V ;/.    ". 

I.NKFKK  IK.M  Tk.\ -Nsi'ou  I A  HON  F.vrii.iTiKs. — To  iiiaiiy  witnesses 
at  both  MinneaiHdis  and  Chicago  it  was  obvious  that  if  cars 
were  made  to  move  faster  and  were  ke|)t  moving,  their 
ettiriency  would  be  greatly  increased.  Car  shortage,  in  other 
words,  may  result  a-!  much  from  lack  of  wise  methods  in 
handling  the  cars  whicli  a  company  jtossesses  as  ffom  a  (ie- 
ficiency  in  the  number  of  cars  or  a  lack  of  tractive  power. 
If  «Migines  are  made  to  haul  their  maximum,  it  is  manifest 
that  their  capacity  is  limited  to  the  higliest  grade  over  which 
they  are  com|)elle(l  lo  pass.  It  trains  are  made  up  of  so  large 
a  number  of  loaded  cars  that  the  engine  is  re<luced  to  its 
minimum  si)eed,  these  cars  during  their  time  of  transit  are 
withdrawn  from  the  general  car  sui)ply.  From  the  statistics 
presented  it  would  api)ear  that  the  policy  of  hauling  ma.\i- 
mum  loads  on  long  hauls  is  one  that  produces  dazzling  figures 
of  ton  mileage  which  should  greatly  gratify  the  railroad  ' 
.stockholder    did    not    the    troul)lesome    i>robIem    arise    of   the 


HCM.Ii    Ol      STOKKIIOISE     SIIOWIN'G     THE     SELF-ME.^SUBIN^     PUMPS 
Willi  II     .\I{K    <<»\.\K<   IKI)    WITH    lANKS     l\     TIIK    liASKMKNT. 


rrom  Oil  Supply 


r';m  oil  supply 


Plan 


KIKsr   PIJMIK    Pl.AX    ol     OIL    STORA(.K    SKCTION    OK    .SANTA    FE    STOUEHOISE    AT    SIKUTON       (  I  OUT    MAIlI.SO.Nl,    IOWA. 


carrier's  duty  to  render  prompt  service  and  make  the  fullest 
possible  use  of  the  railway  and  its  facilities.  .Maximum  ton- 
nage and  maximum  service  are  not  necessarily  equivalents. 
A  railroad  which  lives  by  virtue  of  a  public  grant  and  the 
exercise  of  quasi-public  powers  is  primarily  obligated  to  dis- 
charge its  functions  with  an  eye  to  the  welfare  of  the  pul)lic 
which  it  serves  and  to  avoid  any  policy  of  operation  which, 
no  matter  how  profitable  to  the  stockholder,  may  result  in- 
juriously to  its  dependent  communities. — iHtirxtalc  (Uniimerce 
( 'oni m i-ssiun  Investigation. 


Oppoit unity  for  talent  at  this  time  is  unlimited.  From  an 
organization  and  economical  standpoint,  generally  speaking, 
the  actual  operation  of  railroads  is  in  its  infancy.  We  have, 
indeed,  hardly  begun. — Mr.  D.  T.  Taylor,  St.  Louis  Ry.  Club. 


the  actual  oil  loss,  these  methods  are  unsafe — they  incroa.se 
the  fire  risk  because  of  the  oil-soaked  floors,  leaking,  over 
flowing  oil  and  vapor-laden  atmosphere,  for  which  they  are 
responsible. 

The  equipment  recently  installed  in  the  storehouse  of  the 
Atchison,  Topeka  &  Santa  Fe  Railway  at  Fort  Madison,  Iowa, 
by  S.  F.  Bowser  &  Co.,  Inc.,  Fort  Wayne,  Ind.,  has  solved  for 
this  railroad  the  various  problems  with  which  they  have  been 
confronted,  and  as  similar  equii)ments  have  been  installed  at 
other  points  along  the  Santa  Fe  System  and  also  in  the  store- 
houses of  a  score  of  other  railroads,  a  brief  description  of  the 
Fort  Madison  installation  may  be  of  interest. 

All  of  the  oils  are  stored  in  tanks  of  the  desired  capacity 
located  in  the  basement  of  the  storehouse.  The  oils  so  handled 
and  the  capacities  of  the  tanks  are  as  follows: 
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t« 


No. 

1. 

No. 

»> 

.Vo. 

vj. 

.No. 

4. 

.No. 

r>. 

No. 

(j. 

No. 

7. 

No. 

s. 

No. 

'.•. 

# 

# 


3,000   gals,  engine   oil.  -..,., 

3,000  gals,  keiosene    oil.  C.^". -.  '  , 

tiUO   gals,  special    eoacb.  ,  . 

3,000    gals,  ear    oil.  >..^.'.V.'. 

3,00(>   gals,  valve    oil. 

«>00  gals,  mineral    seal. 

000  gals,  signal. 

300  gals,  connuon  black. 

300   gals,  turpentine. 

By  referring  to  the  i)lan  (irawing,  the  location  of  the  tanks, 
ilesignated  by  the  above  numbers,  may  be  readily  ascertained. 

On  the  storeroom  floor  at  the  i)oint  most  convenient  for  dls- 
Itursins  the  oil.s  are  located  nine  longdistance,  self-measuring 
|iiimi)s.  These  i)iimi)s  aie  .so  designed  that  any  kind  of  oil  can 
l)e  drawn  from  the  tank  to  any  |)art  of  the  building.  They  are C 
self-nieasJiring;  that  is,  a  full  stroke  delivers  an  accurate  gal- 
lon, while  at  the  oi)tion  of  the  operator  they  may  be  quickly 
adjusted  to  deliver  a  pint,  a  quart  or  a  half-gallon  al  a  stroke, 
as  desired.  The  oil  is.  therefore,  drawn  and  mea.sured,  at  one 
niteration,  directly  into  the  can  to  be  fille<l  without  using  fun- 
nels or  measures. 

The  |)umi)s  are  furnished  with  gallon  meters,  which  keep 
an  accurate  record  of  all  oil  pumped;  with  discharge  registers^: ' 
which  record  the  number  of  gallons  pumped  at  each  opera-  , 
lion,  and  so  prevent  j)umi)ing  more  oil  than  was  intended:  with 
inli-diip  nozzles,  which  shut  off  the  flow  of  oil  the  instant 
pumping  ceases;  with  self-locking  devices,  so  that  only  a«- 
ihorized  employes  provided  with  keys  can  draw  oIL  'The 
tanks  are  all  vented  to  the  outi^ide  of  llie  building,  tlius  pro- 
viding an  exit  for  excess  gases;  with  manholes,  making  the 
tanks  readily  accessible  for  cleaning,  etc.,  and  with  storage 
indicators,  showing  the  amount  of  oil  remaining  iu  each  tank 
iAiu]  serving  as  a  check  on  the  delivery.  ■.-. 

To  provide  for  replenishing  the  tanks,  each  is  equipped  with 
a  fill  i>ipe  running  to  the  outside  of  the  storehouse,  so  that 
they  may  be  filled  directly  from  the  supply  car  on  the  tracks 
or  from  barrels  on  the  outside  platform.  "^  ..  --r;      .-. '    .: 

This  system  of  oil  storage  and  control  insures  against  all 
oil  losses.  It  reduces  to  a  minimum  the  time  and  labor  in- 
volved in  handling  the  oils,  and  removes  all  risk  of  fire.  With 
it  the  oil  room  may  e.asily  be  kept  clean.  As  the  oils  are 
kept  in  an  air-tight  tank,  and  are  not  exposed  to  the  air  at 
any  time,  no  dust,  dirt  or  grit  can  become  mixed  with  the 
Qil  and  it  is  always  kept  clean  and  pure.  -'.>; 


SHOE  AND  WEDGE  CHUCK. 


The  shoe  and  wedge  chuck,  shown  in  Fig.  1,  was  designed 
by  Mr.  D.  T.  Rice,  formerly  with  the  Wabash  Railroad.  Not 
'Wily  does  it  make  jiossible  a  saving  in  the  time  of  setting  the 
castings  on  the  machine,  but  there  is  also  a  considerable  savr 
ing  in  the  time  of  machining,  due  to  the  use  of  the  special 
tool  shown  in  Fig.  ?,.    The  shoes  and  wedges  are  held  in  place 


To  Suit 
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l-IO.    1. — SIIOK    AM)    WEIKJE    CUUCKi  •   •.  ;^  t    1  L; 

by  taper  head  bolts,  as  shown.  The  holes  are  cored  by  green 
sand  cores,  and  no  drilling  or  chipping  need  be  done  before 
the  castings  are  taken  to  the  planer. 

Butting  the  castings  end  to  end,  the  chuck  is  filled  and  the 
nuts  on  the  taper  bolts  are  tightened  by  a  wrench  working 
between  the  ribs  of  the  chuck.  The  tool  .shown  in  Fig.  3  is 
tlien  used  for  taking  a  roughing  and  finishing  cut  down  the 
inner  sides  of  the  flanges.  The  tools  may  readily  be  adjusted 
for  various  widths  of  frame  fits.     The  bottom  surface  is  fia- 


Ished  with  an  ordinary'  too!,  after  which  b  ouuside  suifat  cs 
of  the  llanges  are  finished  at  tlie  same  lime  by  using  two 
planer  heads.    The  castings  are  then  ready  to  be  fitted  by  the 

T!u^  installation  Of  this  device  was  instrumental  in  savin  i; 
two-lliirds  of  the  time  required  for  setting  the  shoes  and 
wedges  by  old  methods  and  in  reducing  the  time  of  machin- 
ing approximately  one-half.  The  same  chuck  could,  of  course. 
l»e  used  to  advantage  on  a  milling  machine. 


A  NEW  LOCK  NUT. 


A  lock  nut,  known  as  the  "(Iiijt  .Nni,"  has  recently  been 
plated  oh  the  market,  which  combines  the  following  desirable 
quatities;  It  may  l)e  placed  in  any  )>osition  on  the  bolt;  may 
be  tightened  an}  portion  of  a  turn  or  several  turns  when 
nttes.sary,  and  is  durable,  simple  and  inexpensive.  It  is  a 
cne-piece  stieei  nut.  made  from  ha rs  rolled   with   an   arch   or 


bow  along  the  center.  The  nut  lis  iMiiicfied,^Cttt  off  and  tapped 
in  tlve  usual  manner,  after  which  the  operation  is  perfornieil 
which  makes  it  so  effective  as  a  lock  nut.  This  consists  in 
running  the  nuts  through  a  deflecting  press  which  depresses 
the  ihieads  in  the  arch  at  each  end,  or  in  other  words,  the 
arch  threads  are  straightened  as  comi»ared  to  the  true  sjiiral 
of  the  original  thread.  These  deflected  threads  grip  the  bolt 
in    a    friction    lock    which    cannot    be    loosened    by    vibration. 


FIG.   2. —  METHOft    OF    noLDI.XG     .SIK>E. 


Fid.   3. — PLAXEB    TOOL    FOB    FIXISUI.NG    INSIDE   OF    FLANGES. 
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'Ul«<'",! 'l    U'f' 0Ji(<''.lv<»-  ij.rxi'-.  Iii'tji     (llusi  l;»U:^^    ;tli.l 


..vs.    i'.    ]Jy„  l-t'::;  Jwin-.  I  :>«:;.•  pti>:<    ;il_' 


v..    M.    A- 

V  1W  Itv  R. ;;»{.;  »-]>:i:  Ai'fftXii'vi,  ^:^s.^  !'•;•  »vn«'  i:.  :.IJ..  -l-**2:  a1;i->  . 
vru.;.  fvti:;  iTT,  <>;  n.  \~  N.:-  rcr«:'l'.  .inly.  tiw.-..  |i:m,.  ::<>;.  »*.  ff,  !.  ■&■  I'  . 
I  :4vr'Nn>'v'«'wib>.r;i:«\',;'i..i>iisii'.  M';.  -  v.  l".  \v  s.  >\,  »•  ';  1*.  l>«>;-<-iifJu'i-.v.lvi«.-. 

i;'.» -soi>t'tvi .    •r.i*  4:. •■!:_;  J- 1. >:.•.". vnsiir'-r.t;""'.  f;*!:"- i;<i"» .  •\   (v  ;v 

.<)'.,    1*'.'      K-.\  I    ..■-<•"     r.  1. Til. 11*        1-..m;      ...,.•.      !;••  r^.     \;       \;         f    i     • 


l{;iiln);iils  .«n«u",v\vlwit  ar^  roufroiiuxl  with  lfi«*  sciiouK  pr(»l)- 
Iriii  t»r  li<»\v  fo  sl«)iv  lunl  h;iiiiili*  iIt<'  varimis  <ii1.^  wliicli  aiv 
iist'il.  To  ktt,>p  ilid  uil  in  liaiTfls  :ihiI  <liiinis  emails  (on^id 
<jal>l<^  I0S.S  fiMin;  ImKaj;'**.  vv!i.«<tv.  i'vatKiraticUi  aii«l  si'f|tji.i;i'. 
<;Kavity  sy'.ciVuis  lutvt?  iieeM  jrit'«i-  aii<i  nmiifl  iiii^aiisiatiory-^. 
v«;!y  Utile  ItfMcr  than  ihr  l»arrcf  sfMiai^e  uu;tli<)(|.  Kau<f4  tajil>f« 
ar*^  at  hesr  iinsii;lit.l\ .  mihI  Ike  lossi  >.  iluy  allow  inlal  a  <on- 
sitierabh*  iitMii   in   a    very   .short  tiiiH'.     Then.  kmi.   a.-fiile   from 


■ii'ht'tt'in   in;- 

( .iiHi»' V.    i '.\"n.-.tn\fii'':4  1- J 


si'riM.itHiJ   'M>t  i'i>n'<  iv<'k,'  liavi-.  Xtft-jt.   i-ltiir-iTaiy'M"' Juul-  'If"- 


lNt?me»H^T  °TJi-y?!:isriiin  ^ ....  -  l^u  uih  lits^ri^'To  Jii:ii»y  \!\-iVn«»!?KV>jj 
ini>}i   .\tiiitifai>'i1r^'  .'ifrfj  ('liie;isi>»  it  Nyus  .<>l>.\  i(rn^.  ihai   if  (su> 

^'    '•     I an«l:  wtirt;    ke|i[l     jiifH  iii^.    tlteji 

»iT»<rie.ifr<jE  .v\  110111  .Itf  Kir»iji\-  iit<'r'H«>*^if.    .|.'^^|■  AlwoHtriieViii  oMivr     . 

\v(ii»i.«J    may    i-eynl't.  a-,  (nurlt    liuin    laek   >t\'   wise    Mi<'tlW»t|s    in 

iKitKiliujJi.  tjio  f*ar:».  Avlijeli  a   e<iiiii)ail>    iiM.^sessyx  as  tiojn   a   tie. 

iWlf'Mip^^ iij  1  illie'  nniinM-i   iif  jJst i-s  •«•  a   lif^k  'uf  i ntot tviy  |mm»«m- 

'     '■tiii:;i;neii;.tive   hiiule  i«v'  hatlf  iht^-ir  iiiaxiiniuit.  vJt'jiis  nuifiifesi 

:  lial  :i;fu;i r  -ra paiti t.\ :  js^  1  jinii eif  1 . . •.) he  h tuliesi  it r;uk'  DVei'  w l^it•ll 

Uiey  are;y<«>;n:!tieflerf::|i(  piiss      II  i  ruins  ;ire  hiade  ui'Of  su  laty;e 

a ;  nitnii-Mf'r  ■  «f  Tojui^t  <-in>   1  iiai .  iHi-  eiiirine  jK  - >Wnf<ti  tu  its 

inlhini^MU^  s-iMyi:,  jihese  ^'ars  iltirifJ^ 

\yitljiTr;MV^n   fi<»in  iJie  i,'«.«j)V>rai\^^^^^^  Ktatistk'-- 

ni:»;seiu«d  J';  >v»»ijld_  aitjitjar  tliat'  tl>t>  p«r}i«n    hf  haulrti.;:    inaxi- 

uuiu}  i^iaO:;^'.*i!M..l4tjij;  UaiJlsi  is  oiie  ilr.it  |»r<i.du<'es- daz/,1  iiiti  tiiinres 

o-r  foi^/HilleMiie^^^  ;~shn4ild    tireatly  ■Ur:ili?\    t>t«    railrnad   <y>!t\n;     •'     -I'HM  iioi>k  .!«il*»w,i\f,   xi»K/;.sr:i.F-WF.vsT:m 

:  tiVklWildt-r    di»i  lM4»(v  iji>\    Ivwuliit'^MiVH*-    pnildeiu  -jwlst:  Wf/41^  who  11   auk  rtjrxxKi^iiUVtt  KrU^^ANT^^ 


~tS^-A~^ 


»      '      ?  •  ■«, 


<  flinH-'si  ihity;.:tb  l^vfK^       l^Nmipf.  W^ryit•e  ,aiid  fmifce  the'  inUt^x 
I  111 s si  1  d « •  rt »e . « f  litiie- ;  raj  lAy  s ty  \xtyX  \iM  i'^^y-y]  i iy^:^-.  '  •  Al a \  i  j n  u n  1  t  <  1 1 1 
n}r;tj»<ijji«i:  niaxihJutH  serV^-e  are  ;>u;t';  necvwsatily   eiiuivab'nrs, 
\   rai^ifVad  •vyt««<''t»   }iv«!f5   by  "yirtae-  nf  a    pHhlle   .!;rai»i    and    the 

<  Serri:3e  (ft  tiunsi-i>ul#li(^  jwAytrrs  is  primarily  uldiif  a  led  to  di.-<- 
idiars;p;'ii,s  fiimni^'hH  with  an  «\ve  In  liie  wtHfai'e  nf  lh<-   piildie 
^yfurh.  it  sjf'V\es  and  i»>  -rfv<m}  ujt.y  i>uli<\\.  ;ctf  .ofitM-aticwt  Avliiih 
00  .iii.illv.ii'TMrty  •|»rottiaide  :if»'  the  siorkholtler.   hiay  feslilt   In- 
iuriorrsjy  >i«J  il*.  deiM'iidv'ltt"  eoyiUU«tiltj*'s.--^./>//^>:«/rtN»<.f  r 

I'litti  ,ixi:sith'tii   } t>  rrsiliiHtiini.  -.     '"•  •  -     ''  .'•!'•■•.      ■  '''■'    ■   '•' 

ii\Mm\ru\l}'  lor  !4iitMit  at  .liiis  liin»j  is  nuijiuile.d.-  .  fnini  au 
iM  :/a'ii^"'ii'>»  ;'»iH-.  ''eotionjha:!  sranilpoinr.  iietie rally  Vpeakiug. 
iIji;  :.ii  ttlal  oiM  ral.kni  of  laiiroads  is  in  its  in;fauey.,  We  have, 
riidef^lil,  Juii'iiiy  iitfSm,^Mr,  hi  7'.  Tfiytor^  fit.  I.oms  h'tj,  Vhth, 


'th«*  siHithi:'  iPiiii'  lirs,s:  tlVew:  jMoVhm  Jijiisate-^they    ine'fftasv'; 

vUr.'  jirivrlsls   lH«eaiiKO;  V)'r:  liie  «ii«oak»'d    lloors,   leaking.  <>vHr-r 
liqwinK  oil  jiUd    viiUM>ri:iden   ainniripi^erei    for   whir  h    tlie\- .u're. 
resp<»nsild«^:  ..^  •    /  .^  v        -  .     -     ■■■'■  ''-v'- 

Tlie  jMpiipnieni    reet-nUy    iTi.snaiied   in   thp- stwehOHSP  of  the' 
Aitliison.  Ti»i»eU.i  &  Saiiia  IV  Uaihvay  nt.  Ki>rt  .Madison,  low.i 
h>   s.  F    i!ow-ser*.rV),yJ«<!;.  Fort  Wayneylud., lias  s<)lv((i  f<rV  ' 
ilii.-s  railroad  the  varions  prohletus  with   whieh  they  ha\-e  l»een".. 

,  (onfronii'd.  aJUi  as  similar  erpiipnipnts  have  been   installeil  «l 
01  her  iKunts  alimy  the  Santa   I'e  Sy.'item  an.d  also  in  the  st»)rj-f 
himst'sof  a  8coN»  uf  .oth*>r  lajlroiids.  a  brief  dest'iaptioh  of  f'li v.  • 
Koij   >Jadison  itistallation  hiay  b«»  of  interest.  "''/":■    ' 

.Ml  of  the  oils  are  slored  in  taliks  of  the  defjirod  eapaxily 
loeaied  in.  the  basement  of  the  st(»reboitse.  The  oils  i;ohandlf.'d 
and  the  cai>acities  of  the  tanks  are  as  follows:    '  ;^;    •'  ;:-   :'"'■■ 
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S.Olft)  .8i*l^-"<''"HiM<-.  <*'k.  i'-  v;-  W  ;  '}■  y?  '■'■'■-  ■^:' '.H.'  -.^f'vri'  '■  i'  '■■-\.'-  ■  '^' 

:^<,NJ«i  RaU. -Ivf  ioVi'tiv  .  oil;;,---  -  .•  V. '  '  v-  :-v'-'"-'-  ■■''    ■.■''^':.''-  '■-.  '-..:■■ 

«;tnf  ffiiJy.-  slif<i,;i:|   y-oHt-lll  '.  .._•,  .N  .;■•  ;;^"j.'  .-'",';■•  .•.'  "■■:•••  ..-;■..  V-.  ••.■ 

':;<>ti'»  }SjiJ.».-  i-ai'    "il.  ■  ■:  ■;',■;'■•"'-.;■.'  .■"'■•.-'?.'-\:'-,  ■■••.■.•-'.-''-■  ■'■•''  "'■-"•."! 

::;l>t«^»  Kiil:i,   v;ll\«>\vrH.  .•  •■  .  .    y/;'-'  '^  .-/•'/■  ^■".•-■^'"  ■■  :'' L.'''  '.^; 

"  liMM  g^iK^.  n»HMJuI>*af.' '■..': '•■»".■  ^-  J- .'J.'- ''■•:.-    ■  ■•-■;■;."' 

..  t)m  Kal«-  ^if^"al•        ,   •  •  ^ ' ;.     V-^^;  ..■^"  ;  •.  ''  /  i"-'":'  " 

•.fhM»  >riil>^.  turpt  uiiin  .  ■■':■:■■_"   .':■■:  '•':;.."•';,•''''■  ;^-":' /v. ''*-'^' : 

(lHsij;iuit«'jl  .1»y  JU«*  !ilni\  I'  inniiltors.  hiav:  i»e  r«*t»tli}5::  a!«ertaiH«Hly>v: 

Oh  t|'«V  Htpn'r'  oiii  II"" '1  ;<i  '•'•■  |><M"t  luoi>v  «"MUvei!tit^lii  fiy-  0s*-^ 
niirsiiit;  lilt-  <»il>  aic  lociiicti  niiir  lnni;HlfsliUHO.  ^^olf-Hie;l.s^lri^lS  .;; 
laHuji.-.  TlH'Sf  pinups  ai*'  so  .tl<'si.:;TM-<|  iliiii  aii>  Uiml  of  oil  riiii  : 
In-  ilfiivvn  fioni  III*'  45ihk  |o  aoy  |«ii;ts>if ^flrc  iiiiU<iiiTii:.  Thr>\"il tpj .-^ 
'-  If  nirasiriiti;,:  lli;il; hs.;;!'  lulj  sti>ol>»;  «It'^iV4*fS  jhi  ;i<;iVivi:vf*'^^^M^ 
Niii.  wliiJH  :iL  lh«'  oplion  <ii"  tin-  op«Tnttif  ili<vy  Tuay  br  riMii'klyV. 
'■KljiistiMl  U)  (lrliv«*r  a  Jiiiil,  a  ipuiil^or  a  luU!"i^tlI<'ii  ^il  ii  S'ti'M^'^^'r  ^ 
:!s  ^U'si<>^I,  Th(*  mV  is.  ilif'iHfnm  ilniwn  »iiil  niKisiiW^i;  ftti>m'' ?= 
i  fh/iurtioii;  fiiKHtly  inio.il»'-«;Ui»  u»  l.-  nUiyrt  wiVhtut  hsji!}^  /M"' v 
,ll•fc^>  or'iii»'?»sui-t'Sv.;.  .■  .•;.;  ■■,  .'■■;r>..i'  '  :..=-■,;..■  '.'/./-^r  r--v^  ■■■^'.-■•''■••C 
ThV  puuijis  are  fuinis1ui4  wjiji  j?a|1<rfi; iri».*^lrts-  w<lilclvi,iyey;|i  ; 
iUi  y;Tiirate, r«'<-oi<l  of  all  oil  iu4,inpo<l :',  \vif Jv  ilisVliar«tv  i;«\^i!*H^^^^^ 
\vlri«  ii:;  mojar  .the  uuiiilwr  of  gsiUoiis  jrtinijjtsl  ui  »«;urH--^-^^c^^ 
i<m.  ii»V<l  so. pi'i'veiit  j»uinpii)if  nu»n'  oil  (liari  wns  iiiicni!<-<l;  \v4iii:  ;• 
Uiiivltiji'  tMi'/.i<W's.  \vlii<.lr  shiii  off  the  1Iu<v  <»f  Viil  rfir-  il^jsTaiH-.; 
'•lunpiiVi;'  (t'ast  s;  wiili  s*^M-li.<  kiHj^  tioviivs,  so  liVjiU.  oMiy  au-;:-: 
,'lVHViii«M|'  euiplltjyefi.,  i^i'^vW  kvy«   oai?    «)tjrw.''.<i|^ 

rl:foks\a>'f'  alt  y*?lirte«r-J«  i1i«  ,m 

iiliui:   ail   »»xjf  for  vxc<>.'*s  Rascs:    Witli   iMan}H)l<>s.    inakiii^^'  tlnV/, 

;iMk.<  ri-aclily   acccssiltlf  for  tU-aiiiitfX,  »'tf.,  anil   \viili  s}oias«i.'  :^ 

iiiVJiialVus, >;)j(nvii»t«  tlie  ;ii|i<)u»t  04"  oil  rvJuainins  iu  viii«:b  taufc,."; 

luj  serviflgf  ys  a  «-liw:k,«u  till'  UpUveVy;::vV.'  ^; '::■  \.V:\;:  v"\v - ;\v'.-i 

To  proviil+ifoi*  roploiiisitiuir  iho  fanlvR.  oaflV  is'<'«mipix>d  'with'-. 

lill   jijpo  lunuiiiu  to  rhv  ouisitlpi  of  Jho  siorehouso,  so  that- '" 

)(>.v ;  iiiiiy  f>e  fitled  OirefUy  fi-oiii  thp  siif)t»l>   «jh'  <*ri  the  traHyS^ 

!■  fiMiiitt  barrc'ls  on  tho  outsidf  platf«>iui.  .•"-.;•  1^'.  '.;■  !.>'-J-  -,  > 

'iMyis  system  of  oil  stora.w  ami  control   insun^s  against   all ' 

;!.  lossos;     H   rcducos  to  a  niiniinuni   tip-  tiuM-aiid  labor  jn- 

.\(tTv«'«f  in  handling  thf^  oiLs,  ah<l  if niovfs,  all  risk  of  ■fir*'.     With 

it.,  t hf  oil   i-otriui:  ;rnay  ettsily  'iie  U:P|»t,  <'16an;;-  As  ,;the  ^  0ils:  .ar6 

'jit  i«  an  ■nir-ii.!:;hf  tarili,  riiVd  afO,ii«>t  expiisi^d  to,  tlio  JiiV  at- 

•  tijv-  ti!n<>,   no  dust,  dirt  or  i;rit   (ail  Imh-okw  ttitx^i^i;  ui       fhe-' 

i'll  ;Vh<i  it  is  alw;rys  j\x;iit  (If'au  an<i  pu!"e.  •  .  r  "  v  .  ^r:  ■  '    '■'':■■'■''''.■: 


\AiiiA 'with  ail  ot-diiiai>tn«)l;airi«^  *fii»i^t« 

iii  th«*  jlan;A*-s  aj;«^  linishrd^  ay  Uh*^  satiji- -t^uiVi  hty   uii^uit;  <W'' 
pkiiu^r Jit««:><i«.;''  -riit'  ^•;i«tln;;s-iai*i'  iluxii  nniti;y.'t«i  Ik-  lit tfU  b^  ;<h(Pt:, 

,;  Tbv  jrusiallation   lif' iius  W}i^i»;t.'  .un^   inMi  iiiiK>iii.aJ    ;ii    -.;\Th'i 
iw<MhJr<is   (yf    ilio   linto    i:»'t|4rii:wl' f^u^  >nftiHa    fbt-    slii>i;s    at*>; 
wWi^%  Ia:  i»|^  uKiJi»>*'^  y<»M  rtr»«'«l"<>Ju»UiK  Utile  i«r«i^ 
iu!i.'a|tj>fT«iuKf(«'iy  4tiK'-haiV      i       AunM^ihjVrk;Ci«j»ivL  «»t'-<rort{'^»; 
;f*f»  4>.-]i'0  u»  JTifk.aafayiv  «»n  a  uiUliJjs  .^it:ii-l«M< 

^,^i^;.;-::'^^r,-C.'^-  ■■;  A  NEW  LOCK  NUI  . 

V'^V:  lwJ<i  hii>ii  Ktjowir  as  ^Jit''7"<5:ri]^  /SCtir"   i«i£:  .f-4M>MJtlA7  iH/ifij, 
i»j:i.,i-ii  ii|j  ^lu*  niark^M.  vvJiH-ii  ^i[.^n^^n«  ■  'Hoyk-iiisMl«.7»ipUrf<^'^ 

.  ({Hitlij!  iV  k:  ';  It  iiia\-  In- ;  plat'r^*!; In  ■  p.hv  :|»<ts1i  u;ir,  »,»u  tit*  |Mn| '.:.  ifta: 
!!;(•  'Ti^lVlvtu'd-  all*     p<i;  ii«  ri   <if  u    lr«Ji  Vi^raV   i.Hnis   \vl<V'ii  . 


m';Ass;iFyv  .;uid    ••>    •iaraltir,    s.liHplf'.,  ai ,:  > 

*«{;•>■;•«■«'*;;  <ti-,t-i.   u\H..  inioH-^  fiViip    tiars  >m4I»'»! 


1i  .is   a. 
:ir*-h  ■<>»:! 


SHOE  AND  WEDGE  CHUCK. 


bo%v  :rU!^.q,  tiiOKVTitvr      'fhf  uui   i>  j<.<'u  n.  -i.  .  .u  «fflf  hil-d: laufw  <i  '- 
in  ;ihf«'' ij|<iTal.Hiaiiiw-r.  aft»^r  .\vl>irlr  ilrt:; /t^^icrutiwir  i>  |.»*.'r4Vii  juV.^ 
^hiili  :ijia1«*s ^t  so  *•)»<><  ttvc-  as  ^n  l<>ciy/,iiHi.^;,Tlils  riV^    -    . 
rniiiJiiig  lW.:Mnt:s  thi'on.fiiV  a.  d^^^  di^pi^XiisM.'s  ;  . 

fho  ^lincadt;  in  ■  i  ip-  ar+-.h  at  ea'.-li.;«'H<l.  ;of  Ifi  jt>ih<'r.  wArds.  .ih'-^  Iv. 
arrh  tliir'adrr  aVV'  sTiaisihf'HiTd  as  (:i>«ri»ar«'d  ;to>vii«'-  1pt^«^>)liv#l:■  -- 
|)f;  tlPvflhiiiy^inal  rhf^aii.    'nu*j**^/;«h;ilv<  ir<i;  <j»k^^  th^f  Iftiij 

ftv ~;M/  n i«i joti'  locl\    wlii.-h  ViMl^n^^'    *•«'■  U«t>j«'iti'd  •  b>"  .VH»ral j^n 


:^ 


T!k>  shop  ah<r\vedirp  ohuok.  .shown  in  Fie:.  1.  AVas  dosicrnWii  •, 
'\.  Mr.   I).  T.  Kict),  lornnrly  with  llu'WakKish  Hall  n»ad.     Nut-     .  ' 
'  ■  M ly  d< »'s  it  iua ke  i >f rss.i I il •>  a  sa vin^  in  the ; i j tno  < »f  sf>t ti n s;  thfr ;  J. . '- 
'■:isfi;|iu>«  on  til*'  nia<hine,- li'tt  .fhprjp  .is  aliso  a't-iuisldt'i-ab^^ 
iU'A  }ii   thr  tiin+«  «»C  tnat-liitiinsv  dir<»'fif>^t.h(P'.  !»i^f';'.iir 
t»«d  shhwvn  ill  Kj|«..:i,    Th**  &ho?**^?V»4,^t'«lJ^f ><»••'>' h«^^  V^ 

i'l.'"  ':•:'  ■■'^r''  ■■'■■■■>'.' :.'  ;■ "' ^  ;    •'  .'.;:/-•  ■■■'  •'■.;  "."i-'-''..-^. -':-.' r''^;'- "t  >  V   r  ■•• '^"^  ■^ 

i..i.       .■-■;■..-.-■■>:.•  ..-:-•    ■;■;'.,''   ■,    .■..■.••■.••...•■     -:.■,■■.'■•;.       -    '  .  rj^      U  -   •  ' 


••;'>■■ 


^ 


w>^ 


u 


"HI 


Hi.-   J. 


AH:HI"" 


1  .t      n<  •!  !>i  ■^  ■ 


-lOM 


:  a*  :, 


::Uf::<^:^v' 


••»*■•  ■-*'■■»   \ff^ltriri>.'J*- 


■■  ^.>1- 


-^--  ^-  ■■■• 


■  n.  I...   if  .1    ai..t  ■ 


"V  t a F>(>r  heail  b« >lt s,  as  sho.WiM,    I'lk-  hid**s ■  ai«  c«nredi Uy ',|i!--een.;  -y \.-^ 

and  cores,  ami  itpCarilliMfi  t)r  thippiiiu:  fitn^V  t»tt  doim  Uf'Xui'#>,  ..,.■„." 

!h'  oastrnirs  arc  takcir  to  the  olanci-;  '  .     ■       '':',^  '■  •: 

lUillinji  tlie  <astinK>=.  I'nd  to  cjid,  the  VrlnrcJK  /is  iHled.  au<l'U^ 

lilts  ^  the  taimlKd 

<  tw^  Xhe  n»js  <rf)lre  clim^  .  :.    '■  '>^  ^*r«*?«^ 

'  I f<Mi  u.s^d  for  t al\  i n ic  a  I'on yh i ni;  a  nd  (J li ish i J) iX  v ti t  d»>w n  the  :■"■  •.': \ -';■. 
'liner  sides  of  the  tlaniies.    The  tools  may  r<^idUy  I)*- ad.iiisie:d    x   •.  • 

•i-.  varibqs  widths  of  franje  til«.     Tito  botioih  surfjw^e  is  fin^'-  •  'w<'^'3--7Ai?L:v^^^  i^r  vtx^swtii^   i\«ii«ft*F  l^;Axi^ 
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The  nuts  may  readily  be  removed  with  a  wrench  and  can  be 
used  many  times. 

It  is  not  necessary  to  jam  the  "Grip  Nut"  against  the  first 
nut,  as  it  does  not  dei)end  upon  the  friction  of  contact  with 
the  first  nut  for  its  holding  power,  but  locks  itself  upon  the 
threads  of  the  bolt  because  of  its  slii;htly  deflpcted  threads, 
it  therefore  cannot  be  classed  as  a  jam  or  a  split  nut,  and 
does  not  require  spring  lock  washers,  cotter  pins,  keys  an;l 
other  similar  devices.  It  requires  no  change  in  the  standard 
bolt.  The  nuts  have  been  tested  in  severe  service,  in  both 
frog,  crossing  and  car  truck  work,  for  three  years,  and  are 
Kaid  to  have  fully  demonstrated  their  value  and  effectiveness 
for  work  of  this  kind. 

R.  W.  Hunt  &  Co.  recently  tested  these  nuts  for  strength 
and  efficiency,  and  also  determined  the  frictlonal  resistance 
of  the  different  sizes  from  "s  in.  to  1  in.,  inclusive.  The 
smaller  size  "CI rip  Nuts"  were  found  to  be  as  strong  as  the 
l)()lt,  while  the  1-in.  nuts  were  65  per  cent, 
as  strong  as  the  bolts,  the  tensile  strength 
of  the  bolt  material  being  taken  at  G'i.OOU 
lbs.  per  square  inch.  In  a  test  of  the  frlc- 
tional  resistance  «)n  u  1-in.  track  bolt  wuen 
•••Clewed  on  until  the  bearing  face  of  the  nut 
was  I'l  ins.  from  the  end  of  the  bolt,  tho 
pull  necessary  to  unscrew  the  nut  with  .i 
wrench  having  a  radius  of  IS  ins.  was  ;;4 
lbs.  and  the  turning  moment  G12  in.  Ib.s.  The 
pull  necessary  to  unscrew  the  nut  when 
force  was  applied  at  its  corner  was  5S3  li)s.. 
and  that  necessary  at  the  thread  1,224  lbs. 

At  present  these  nuts  are  being  used  ex- 
tensively on  electric  railway  tracks  and  ^ 
e(jaipment,  especially  on  high  s|)eed  inter- 
i.!ban  roads.  These  nuts  are  made  by  the 
(liip  Nut  r<mipany.  with  offices  at  l.")2  I.,ak>' 
street.  Chicago,  and  .'tm  Fifilj  avenue.  New 
York.  A  new  mill  has  recently  been  com-  ~ 
pleted,  which  has  a  cai)acity  for  nearly  2tKi.- 
000  of  these  nuts  jier  day.  but  it  is  e.xpecte  I 
that  this  will  have  to  he  enlarged  in  ili,' 
near  future. 


Special  cutters  are  used  for  cutting  the  gears  to  insure  ac- 
curacy, long  life  and  minimum  noise.  All  shafts  in  the  speed 
box  run  in  long  bronze  bushed  bearings,  provided  with  ring 
oilers.     No  friction  clutches  or  drives  are  used. 

The  driving  pulleys  have  flywheel  rims,  reducing  shocks  to 
the  driving  mechanism,  due  to  reversal,  to  a  minimum  and 
furnishing  a  steady,  even  pull  at  the  cutting  tool.  The  care- 
ful design  of  the  driving  mechanism  and  planer  details  makes 
it  possible  to  turn  out  a  high  grade  and  accurate  class  of 
work. 

The  planers  are  furnished  with  either  a  belt  or  motor  drive. 
If  on  the  motor  driven  machine  the  motor  should  get  out  of 
order,  the  driving  pinion  on  the  outside  of  the  speed  box  may 
be  reidaced  by  a  pulley  and  the  planer  be  driven  by  the  belt 
from  a  countershaft  or  another  motor  conveniently  placed. 
The  flexibility  of  this  construction  insures  the  constant  use 
of  the  machine  at  all   times.     The  belt  driven   planer  may 


VARIABLE  SPEED  PLANER. 


To  meet  the  demand  for  variable  sped 
planers  for  certain  classes  of  work,  with 
the  resultant  increase  in  output,  the  Amer- 
ican Tool  Works  Company,  of  Cincinnati, 
has  developed  two  lines  of  variable  speed 
planers,  one  furnishing  four  different  cut- 
ting speeds  with  a  constant  return  speed,  and  the  other  tv/o 
cutting  speeds  with  a  constant  return  speed. 

Any  one  of  the  cutting  si)eeds  on  the  planer  furnishing  four 
cutting  speeds  may  (piickly  be  obtained  by  means  of  two 
levers,  conveniently  placed.  An  index  plate  shows  how  to 
obtain  the  desired  speed.  The  ditterent  speeds  are  furnished 
by  a  speed  box,  and  an  interlocking  device  is  provided  to  pre- 
vent engaging  two  conHicting  speeds  at  the  same  time.  The 
speed  box  has  been  carefully  designed  with  a  view  to  efficiency, 
durability  and  simplicity,  and  the  speeds  have  been  carefully 
selected  to  meet  the  requirements  of  up-to-date  planer  prac 
tice.  The  i)laten  has  n  constant  high  speed  return,  and  this, 
in  conjunction  with  the  variable  cutting  speeds,  maiu-s  it  pos- 
sible to  attain  a  high  degree  of  efficiency,  especially  in  cases 
where  it  is  necessary  to  do  a  variety  of  work  on  the  same 
planer. 

The  speed  box  is  bolted  to  the  top  of  the  housings,  whi<h 
are  especially  designed  to  furnish  it  a  substantial  support. 
The  speed  box  gears  run  in  oil.  the  box  being  entirely  en- 
closed, thus  reducing  the  noise  to  a  minimum,  insuring  econ- 
omy of  oil  consumi)tion  and  freedom  from  flying  oil.  The 
gears  are  of  ample  i)roportions,  with  wide  faces  and  coarse 
pitch.     The  pinions  are  of  steel,  cut  intregal  with  the  shafts. 


A.MEBIC.VX     VARIABLE    SPEED    PLANER. 

readily  be  equipi)ed  with  a  motor  drive  at  any  time  after  in- 
stallation. 

The  planers  equii)ped  for  two  cutting  speeds  with  a  con- 
stant return  speed  aie  driven  from  a  simple  two-speed  coun- 
tershaft, which  is  self-oiling,  thus  requiring  a  minimum 
amount  of  attention. 


THE  PENNSYLVANIA  RAILROAD  LOCOMOTIVE 
TESTING  PLANT. 


The  locomotive  testing  plant  of  the  Pennsylvania  Ilailroad 
has  been  installed  and  is  now  in  o])eralion  in  a  specially  de- 
signed building  at  Altoona,  Pa.  The  original  program  of 
tests,  which  it  was  impossible  to  complete  at  St.  Louis,  is  be- 
ing continued,  and  at  present  a  Pennsylvania  class  E-3-A, 
which  is  a  201^  x  2G-in.  simple  Atlantic  type  locomotive,  with 
slide  valves,  Stephenson  valve  gear  and  Belpaire  boiler  carry 
ing  205  lbs.  pressure,  is  heing  tested.  It  will  be  remembered 
that  all  the  passenger  locomotives  tested  at  St.  Louis  were 
of  the  four-cylinder  balanced  conii)ound  design,  and  it  is  ex- 
pected that  the  restilts  from  a  simple  locomotive  of  the  same 
type  will  be  of  much  value  for  comparison.  It  Is  proposed 
to  follow  this  locomotive  with  one  of  the  class  E-3-B,  which  Is 
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of  the  same  design  in  all  respects,  except  that  it  has  Wal- 
schaert  valve  gear  and  piston  valves. 

These  tests  are  being  carried  on  with  the  same  grade  of  coal 
and  with  all  the  influencing  conditions,  as  far  as  possible,  the 
same  as  at  St  Louis. 


HIGH  DUTY  VERTICAL  DRILL, 


The  use  of  high  speed  steel  drills  has  made  it  necessary  to 
radically  change  the  design  of  vertical  drills.  The  illustration 
shows  a  recent  design  of  Foote.  Burt  &  Co..  which  is  guar- 
anteed to  drive  high  speed  drills,  up  to  and  including  2i/4  ins. 


FOOTE-BUKT    UIOII    DUTY    DUILL. 

in  diameter,  to  the  limit  of  their  capacity.  The  design  of  the 
column,  the  method  of  attaching  and  supporting  the  table,  and 
the  size  and  arrangement  of  the  spindle  are  such  that  under 
the  above  conditions  there  is  no  deflection  between  the  point 
of  the  drill  and  the  table,  thus  allowing  the  drills  to  be  oper- 
ated economically  and  eliminating  danger  of  breakage  due  to 
the  drill  "catching." 

The  drills  may  be  fuinished  either  with  or  without  the  back 
gear  and  the  right  angle  drive,  as  shown.  They  are  Vmilt  in 
two  sizes,  24  and  ;5G-in.  swing.  The  leading  dimensions  are 
as   follows:  v'  ' ^  ' 


32  ins. 

,..',.,12  or  18  Ins. 


-Maximum  distance   nose  of  spindle  to  top  of  tablo 
l»ist;iitcp  from  (•♦'Htpr  of  spiiulle  to  face  of  column. 

I'owcr    food    to    spindli' .  ^'.  .  ....  .  .  . . .  .16  ins. 

Sizo   of   spindle    in    sleeve .  .  . . ..V. .  ,.,  ^,2\i    liis. 

Three  changes  of  geared   feed   fur  each  spindle  speed,'. 

.007   in.,  .016   In.,  .033   in. 

Spindle  feed   rack  of  steel .iy|-in.    face 

><ize  of  tabic  inside  of  oil  pockets. ..,..,...  .20x20  ins.,  with  2  T  slots 

Hiilio    of    back   geariig .  .  i  .:,  ..•;>:.. Z^<j    to    1 

^Veight .-2,680    lb-. 

The  spindle  is  of  forged  high  carbon  steel.  The  sleeve  is 
23  ins.  long.  Ball-bearing  thrtist  collars  of  the  Foote-Burt 
design  are  provided,  using  balls  "s  in.  in  diameter.  These 
are  guaranteed  to  work  satisfactorily  under  the  most  severe 
service  without  breakage  of  balls  or  crushing  out  of  the 
collars. 

Three   changes    of   geared    feed    are   provided,    any   one    of 


which  Is  liistantiy  available  by  shifting  a  lever  conveniently 
located.  The  hand  worm  feed,  automatic  stop  and  quick  re- 
turn levers  are  all  within  convenient  reaching  distance  of  the 
oi.erator.  The  table  is  fitted  to  the  column  by  a  square  locked 
slide  and  is  clamped  by  straps.  It  is  also  supported  under- 
neath by  a  2  in.  square  thread  screw,  which  acts  as  a  solid 
jack  and   at  the  same  time  elevates  the  table. 


THE  CHICAGO  MIDGET  ROTARY  DRILL. 

■.A  rather  unique  and  novel  but  useful  air  drill  having  a 
capacity  for  drilling  up  to  3-lC  in.  in  steel  and  known  as  the 
"Midget  Drill"  has  been  placed  upon  the  market  by  the  Chi- 
cago Pneumatic  Tool  Company.  The  Illustration  compares  it 
in  size  to  a  man's  hand.  It  weighs  complete  only  2^/,  lbs.; 
the  distance  from  the  breast  plate  to  the  end  of  the  spindle 
is  ?'•;  ins.:  from  the  center  of  the  spindle  to  the  otitside  of 
the  housing,  1    in.;    the  motor  speed  is  22.000  r.p.ni..  and  the 


riIlC.\GO    MIDGET   l'XKl'.\I.\TIC   DBILL. 

spindle  Speed,  2,006  r.p.m.  It  is  of  the  rotary  type  and  is 
adapted  for  drilling  tell-tale  holes  in  staybolts  or  general  light 
work  where  accuracy  is  required. 


B.^^LDWix  LocoMom'E  Works  Output. — The  number  of 
locomotives  built  at  the  Baldwin  Locomotive  Works  during 
the  year  1906  was  2,652,  of  which  201  were  electric  and  2,4.'"il 
steam;  281  locomotives  were  exported,  the  remainder  being 
for  domestic  service.  Of  the  2,4.51  steam  locomotives.  133 
were  equipped  with  compound  cylinders.  This  is  the  largest 
output  ever  attained  at  these  works,  the  figures  for  the  three 
previous  years  being  2.022,  1.48.5  and  2.2.")0,  respectively.  The 
number  of  men  now  employed  at  these  works,  exclusive  of 
the  Standard  Steel  Works,  is  about  19.000.  and  the  number 
of  working  days  last  year  was  307.  Mr.  George  Burnham 
.Tr.,  retired  from  the  partnership  on  Dec.  31.  1906. 


TiiK  Grf,.\ter  S.metv  or  Arconoi.  as  compared  with  gasoline 
for  commercial  uses  is  due  to  the  fact  that  it  will  not  Ignite 
from  pure  radiated  heat  as  gasoline  does;  that  water  will  ex- 
tinguish burning  alcohol  while  it  will  only  spread  a  fire  of 
gasoline,  and  that  the  flame  of  burning  alcohol  radiates  very 
little  heat  while  that  of  gasoline  radiates  heat  very  rapidly. 


AuTOM.\Tic  Stokkrs.— It  Is  difficult  to  obtain  firemen  who 
can  stand  the  very  severe  labor  connected  with  the  very  large 
passenger  and  freight  engines.  An  automatic  stoker  is  abso- 
lutely necessary  to  enable  the  railroads  to  secure  a  better 
grade  of  men  for  the  positioa  of  fireman.— A  B.  d  A.  Offuial, 
in  Railroad  M^.  .     -"  -  -v 
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I'lic  nHt»  may  readily  be.  rempyed-  wh  b  a  wrMnli  and  cjin  be 

usvfl  •ijvniy"ti-ii)esj.-"      ■  '      ■  •  :'';^;v;'\:-  ■'-;•  ■'■'■:  ■■..':'    'J:"-- 

U  is  iu)i  Jietossai^v   to  jam  i lie  "Gi'tj^' ;Sul"' ugaiflgl  the  firsit 

■  tiiit;,  ak  ii '  Uj(;e.4 .  not  'If-irtiRd  mi'«'W  tjit*  frifjiou  «i"  f'antaet;  with' 

;  ijitu^ails  ^of  iJre  tntii  l}i-i:n\)sk^  iii  iii^.ii\\iii\(\y  tlfttotiod   tln-oatls. 

It    rl5fM-c;t'uri'  *;;iuM«>'    be  rlassj'tl  as'  u  jam   fU'  a  split   nut;  ami 

titles    ri6t\!-«;'.|JHJ«%"s|»rilitJC~  Km  1<    Wfishois..  <'(>t««»r,   j)MiSi   k^ys   Uii;!; 

"fit UtT  iMm i la.r  ;^V!vi4-t»t<.     It . loqiiires  ho  0:ltani(<'  in •■  ^]w  stJWi'daj'U 

■'/%i)fi;  .'.^rti-ulijiJihtsj   hyiv;i?;  l>e<»u .. t^'»ted  in   st>y<;re  se^i'ylv'.'.  -i^?   i*pth 

1'ros^;  Yi-os.^ini;  Tt^itl   car  rtiirK  'w»j'k,   for  (hnu' .yenfs,  nhtl  aiv 

..  "-aiU  to  bav)'  tuily  tieumtisirati.'tl   tluir  vnlm'  mihI  (■•n't'tiivon^p^ 

'  ■  .R, .  \V,  A\m\ t  &  C<».   rf'|eu Uy  tt'«tc<l .  ihes*'  ii lUs  tw  strensi b 

':umI  ofr»<?iruc.yv  antl'  alsir  ibj-tentiiiied;  tlie  IrittioiiMl   i"<';;isianr? 

H1'    thr   tiiOVn«'J!»f    si/H.-i  jiom    •"<    in.  1^)    1    in.,    imhisivf.      Tb« 

'  i-'intiMe!'-  sizr  "tti  it*  .S'liis"  . AN'eru  fttuOil    lo.  1j«>  as  >it'r»vnir'ii's';  kho 

IWi^t/ wlrilt'.  the  1-iil,  uuts^  >^^ 

ai»  .j^ti-oMi;  iia  the  btJts,  ilie  tensile  stren^tT^ 

of  the  bitjl    liiatrrial   liHjiiH  vfakpii'   at.  :»J%,ft»»(i 

lbs;  4mVi-  sj.|tiaiv  invb    :  fna  t^      ot  the  jric- 

'  ioVtitI  rfi^isi.tiil.H'r'iili  a  T-ijV.t  rat^ifbuH'  ^V^!^»ii 

«'iTWt>(l  ttfi  untvl  tb^  b«'}»j;in'!;. laot*- of  t lit'  mn 

was  •?  'h   ins.  ii«»ni  rhf  o^ini  of  th"  boU.  tTi" 

t'liif.  iM;r*>>4*iiiii;.v     CO.  i4ris«:r«'\v   Uu-   n<ii,   with  .  :i 

.\v'rffU<»b.fi'a.vi?i.t'  ji  ;  i-^i(lfir«  i»t-:.lK  WW.^  :ft: : 

Ibk  anrf; tbe-.;tiVniii;i;j?  b  <? l tin.  ll»«^  'liu- 

piill    «tHM^s>»«i y    tii    itnstirpw    tbiv   unl  ;  <vh«'h 

lone  w'a>;  :t|r|(iipji.  ijt.  il«  rornorAvjls  Gs-lj  Hi.>^.. 

.nnd:ilu»t:hv<^i^TX^^t  vhe  1;hi#«(>i.2ii4  K»s, 

-:. tf^'ii:*! y i'lv    oh'? ' i' b 'j'.iritV    ra M a\ jj f ;  i r ji <'ks    ahtl 
"  •■<l»ipiii«H)i,  wsliiM-iiiHy    »>»>   hi'sTi:  *«|in\fd  IntVi 

r.yiwin    |-MaO><        l^best' ,  Hitis  arif   »ii;r<b'  Ity    tbv 
;<KiVf|» ,Siit  *^ntiHiany.  ivith  offieV'?<  at  }iV2  I>i!Lic- 

is'fwK  ^lbsv^tK  iuki  r.MH  I'Mi'tU  Jtvf'ixue^ 

'i  «»tk.      A    li<-\i~  MiHI  lias    ii'<:«;ii?!V    bcj«ii  ■  corM- 

plf'tr*!,  \\  hi<j.i'har'  u,-4ai»a«-ity.  t^n  .  iM-fiiiy;:;:»*M^ 

.  iM^O  ot^  tlii'sfjnuts 'iitH-  ilwy^.  iMft;  H-  is  ■^xvi^J^'V'K 

•;fi»*{>J^'lnt:tJri 


;.    VARIABLE  SPEED  PLANhR. 


Special   cutters  are  used   lor  tutting  the  gears  to  insure  ac^:. 

nifacy,  long  life  and  iiiinitnuni  noise:  All  shafts  in  the  speed 
box  run  in  loiifJi;  bit  iizc  biisJied  bearings,  jnovideti  with  ring 
oilers.  .No  frictiun  chitchest  of  ^Jj-ivcs  are  used.     :\  •■.  •;  V  ':■..■;; 

The  diiving  pulUys  have  lly wheel  litiis.  redtjcing  shocks  to  ■ 
tbo  driving  meohanisiu,  dtie  lo  rcye-rsal.  to  a  ininiinum  and 
fuinishing  a  .steady,  fvifu  jmll  at  ibr  cUtMnj?  tool.  Tbe  care- 
1m1  d<'>?isn  of  the  driviu.^  uu«rhanism  and  planer  detail.s  makes 
it  possible  to  turn  obt  aliigh  gi'nde  and  aeeiirate  class  of 
work,/,.':,:  -i-r'o'-- i^^^-;  '■'\-  ••■':---'^v-^:'. -:.■••.',■.■■'•= '■■■•• 

Tbo  planers  ;irf  iniiiislu'd  with  effhef  a  belt  or  motor  diive.: 
ir  on  the  motor  driven  machine  tht»  motor  should  jacI  out  of 
r>rder., the  driving  pinion  on  tiieptitjiide  of  the  spoe<l  box  maiy' 
l)e  feplneed  by  a  pulley  and  il*e  phtuer  be  driven  by  the  h^it 
t'nun  a  <eun)ershaft  tir.  ariodiHr  inofor  ronveniontly  placed- 
'i;b«' '  llexibMity  of  JhiK  roiisirmiion  in!;;tirts  the  consfani  itsji* 
tvf  the   ina^hlnc   at   all    tjni**s.     Tbe  .b+dt   drtv«>n    planer  may. 


.^ 


To   tMe*.'^    tbt'  iH'Utatid    lor    vai  ialdf    r«p«.';  i 
1 1 1  a  IK' >»    hti    r«.'  r  ti*  j  i.i."  0 1 ;  t.s««'r+   « *t"  ■  vvut'^k .  ^  wit !: 
I  Ifn;  r«'5iulfarit   incrViiisi-   in  ijiih)»ut,  tho  .\m<.'-i 
ictUlV  l'9<»^^AV^trk!*   t'ojitpauy,    of   CirieinniMJ. 
'KtSi  de<^<4«<pe«1':'tyvii- tiHf.'s^^^^'^^^  api-'id 

plaiH-iH;  (ftiiv  fiti-nishnii:    fAur  dtfftMvnt  cttt- 
liti;^   spucd.s    wltli  .a    foitijiaui  return  spctU,  aiid  fiU'  VtiWftv;i) 
♦  trttlui;  speeds  »(tth  a  ctmstanf  feiurji  »iK>e(L 

.Auyi/tmei  of  the  «mlLrn.u;  tli*"*  plane r  furaishiiju  Ibui- 

iHtMng  spiV'dsi' may  «pii<Kl'y..bf..  obtained  by  inenns*  of  i\yo 
levers,  convenieiajy  ).d;t«-ed.  :  An  index  j)laie  ,sb<tWf<  iiow  to 
tilitain  the  desired' »p<'«'il.-::  The  different  spe»^<l*'  iuie  furnkhed 
by  ^  .$i>ee«I  bo.\,  and  an  iiitet'forWn^  devhe  iS;  itmvldiea  to.l" 
vent  ••nsa;;ins  tAVf)'  couiliitin^  speV-iLs  at  the  same  ttine.  The 
-IKed  box  has  l.ieen  rari'-f uily  <lesianed  wi1h  a  view  to:efH<-ien<  y . 
-iurali-iliiya»td  simplicity,  nndtjie  speeds  ha\e  IW^ep  'arefulK 
i»ele<'ted  .  fo  ;^eet  dih©  feqn|remen».s  -o^^  planet*  i>r;i 

'ice;    -Tii^  pJnlV^vhaiS  a  cons-tanj   hiijli  spefKl  rt^tnt;ti,  atul   iliiy.. 
ill  eo'njuht  f  Ion  i\\th  the  vMriabb'  cuHjns  «;peeds   nmKis'  tt  pus" 
itdet»)  attain  a  hiirh  de.i^ree  of  »f>i4ien(y/.,espi«Mall.y  in  cafies' 
whert*  it  Is  necessary  t<i  do  a  viifiety  of  \vork  on  th«»  s«rtVe 
idaner. 

The,«r»rfil  l)ox  js  hnlKd  to  ilie  top  Of  the  housiius.  whiili 
■  UP  e>ijiec|;iUy,  tlesjiined  1o  jitrnlsb  it  a  substanti:ii  support. 
TJio^Jieed  box  ;rparR  run  in  oil.-  »he  box  being  entirely  en 
'  loseVl.-  tUus  r»'dnciii.{i  the-nt>ise  to  alinininvum,  insnrin,^  leeoti- 
jiniy  (if  Vofr  eolisumtiiinn  ami  (i^e«*doiii  from  flying  oil.  "rjie 
Li.wli-  ;lre  of  ;iMiple  proportions,  with  wide  f:ii  i-s  an<l  cnarsr* 
pilt  li.     The  t>tnioiis  iiie  of  ste«M.  t-ut   intieuiil  wiiii  the  shafts. 


reitdMy  be  .e»iiti|>P»*«f  Wrlh  a  titvWot-  drive  aT  tlhy  time  after  In-..  '. 

-lallation.  ..,'  i. ^ ■•■.'.:''^:-: 'vi' 

The   idaners  equipjKd  -for  4 wb  cutting  stKn-ds^  AikMth  :  a  .  cOfr  '  , 

stant    leturn  speed   :ire  driven   froin  a  simirfe  iwo  speed  couo 

tetvhaft,    which     is      i-lt' njlinu.    thus    i4<piirinu    ;i     minimuiii 

amount  of  attention  ■■;    :.     -iV; 

■. '  . .  -'-1-''.  -."  ■ 

THE  PENNSYLVANIA  RAILROAD  LOCOMOTIVE 
TESTING  PLANT. 

'i'he  locomotive' tPsXing  jilant  of  the  I'eiins.v  lv;iiii;i    U.illr i 

has-been  instalb-ilalifl  1*?  ^no'w  ">  operalion,  in  a  speiiuUy  ."^^:--i , 
ft!i;;n<d    bnildint;    :tt     .Vlloona.    I'li.     The    original    inogiam     (51 
ii'sLs.  whieh  it  was  imp<>ssilde  to  i-onii»lele  at   St.   Louis,  is  Ije 
iu.ir  «-<»niinupd.    and    at  preseht  •a'-  Pennsylvania    clhsB.  E-3-A. 
which  is  a. 201/^  .x  jiMn.-.sfqapIe  Atlantic  tyi)e  locomotive,  with 
slide  valves.  Steplien«on  valvo  irear  and  T?elpaire  l»oiler  carry 
ijii?  20r>  Il>s.  pressiire.  is  heiiitr  tested.     It   will  be  ren«embered  .. 
tliat   all  the  passenger  loconu»tives  te.«»totl   at  St.   Loui,>i  wevp-^'V 
of  the  four-e>iinder  balaticeiL. compound  desiiin,  and  It" is -^^v 
pected  that  the  ve^sups  fropi  a  simple  lo<-<mvoiiv€  of  the  satne- 
lypo  will   be  (»f  iiiiK  h   value   i'(ii'  enmiiarison.     It  Is   profjosed 
to  follow  this  bnumotive  with  one  of  the  class  E-.U-IJ.  .which  is 


:■%' 


KK.UU  AKv.  4^07.::^:;;^^^  KW!  I N  KllU:  .\Kl>    U  A I  t.l?O.VD    J  WnXAl;. 


« > 


of  tho  sanie  d<'>'ign  in :  ull  roj^peet^.  extopt  tljat  H  Juui  Wait'- 
-dwicrt   vnlvc  sour  :ni<l   [lift nil   vulyos./  ■■::::.::■.:    ,y:Y]  •;;;.; 

riio^^c  tr>ts  mo  Itoii)?:  «nrrii«i  'fn  \vUi»  flip,  >f^^^ 
ami  Avitli  all  Hie  iiifluemijif;  ioniljtiouti^:^^  fin;  as  pQssi|J)le.  ;Ui;iB: 

.^rajtiuc.  a?  at:  st  -Lou*?., •,::;:-'"  ;_^.^;";..;;;'  ;■  ^W  ■  ^:.  ■ ;  ;;0;-y:-.;. V;;'.:^;Vv. f^^"!;:': 


J^i/VyHIGttDUl-Y  VERTICAL  DRILLS    ;-;;    • '>^  > 
"^  ^^^M?  «RC  of  :liiia;lr  i?l»^<l  s^toel  drills^  ^uiB.injiKlifv  it  :iu'«:t*««ry^'t<)r; 


"   •','-  ■  •'  -•  ^  ^^ 


r«.^!i«>(ii    i;lio:li:iiv.l   \vmH>  fti^edi^aiUuipalh-  sr«|^  ana  flVUk^^t^ 

;  il!.l4  alia  k:  <  li"rM«  <1  ^'^    J^tr^lis/  :  It  is  jalso  siii»|)nrtcd   unil'M 
V  fvoafji   Iv^  a   tl^U\y  sqtiar.v  til  read  friow,;^liicb  jJi-»?  as  ^   f^iW 
?  4a<  k  an^ :  at  tlw  i^amo  tfino  elevates  ilietAtil^: 

;i;'^:;-J^.vTHE  CHICAGO  MIpGET  ROTARY  DRILL.  -- 

■Ci^;\^Hv^r"- iiiriMiie^ ^H.i: iieiv<^i:'i»Jit   iistlHi   air   UriU  liavins:  ;. 
"'.:ir>H«»X  &v  (WlViiru  :uv*o  ^:i<;^^  in.  m  ^t<i<'J  ^n*l  l>«own  as  tho 
"^"Xii<ii;ot  TMiU"   iias  In-rji  :|tim^-ution  ilK- ;!)iii,i1<<^'r  l>y  ih<»'<?hi 
\ i:At:io  fenin:?ii«    Tool  Ci;a|t)any/  .TlieJ  i^lrts^  tt 

!iiu:^ijcV\to5i  iJKin's  iinnrl.     It  vi^ritilis  AOhii)M<>  otilv- iJir.  jb?.: 
.'.-  "^tli^  dJsfai»o<^^t<>n(  ili<^  inpasf  :plai4>  .^r  HiivVu.l  of  ilu^  siwruilo 

:f  |i:^o^c  initf  fr«mi  iii\'_4;.'titor;'*»f  itHt^  j«}»miil«A  15  Ijti*"  ouisitlv  ..f 


:N^:};-. 


-   •»■._•..  s- 


ih  <liiaiio\^r:  ifo  ilip  tiiiiVt  of  thpir  fiiiKVtlty; '  a'ltd  riesikii  ot  th^ 
,  1  oliimu,  the  uit'ilnMloi:  ;iiia<'hiiitJv'it>«i  soiiiJoriiU't?,  tiie  taUk',  aucl 
.  rtrevsizie  aBd^^riailist'Wvtit;  nf  v(hr  irre  Hiivji' tliat  liiijier  v 

'  iH^  arK)V(^  <-oiulitioh.s.;ili<^rc  is  u.o.'drtio«';tiiav  ii!t!t\v<'eH;;rhe  p^^ 

<.ii  1  \u'  (i rill  a  11(1   rlu"  iVibio;'  ♦  lois  a  1  lowinfc  thv  ili-ills  (t)  ht;' 0jHi^      . 

at.fd  ;».'f«»ii<)iui<-ally  aijit.  eUniiuiiiiKy,  <lanktn;.<J.f  Im v-m  1  au-o  <Uiv  ^*iz}. 

:nio  .i(!tr\\\  ''vauMui^:^  ■}■'  \   -/^■..'■••7:V ''::.^^";-=  -  ■■'^':  'J' 

thf  \ir\\lii,nit\~y^^  ftiruisih-tl  viihi^i^VsViilt -urAviUioui  tlic  ba^^ii  \ 
-i;«'AiKaH<}  t^^([^  rlgiif  jitt^il^  drivt'^  as 

two  sizis,  :!4  .aiitl  UCi-iii  ,  swihs*.  •  Tlie   t^iuJii)^  :tliiiteiu4bj[i*r.  ulV^^^ 

:is  jojiowg:' ^''"\  ■"/■^••!;.'*;:  Xr, •:^: /••:vV';  V;v'.^/"•■•'■:•■•:_^;';^■■■  ^. "^'';  •'■.  ""viit- V 

>iii'\Tii1uii^  ,.ii-i;ii.. :    .i;m>,:  .'if\%tiMni:>ir»;  frp  ■*tf'i;0?.^^  . :..  ■  •  iJy  'l?v«.■;^■■ 

,  Mi^i  int  »•   fium  ifciilf  r^n-  -/•►nilli';ij<JtM^'«ir.'"1uiir\ii;.  .■•-,-•- .'-v  iw  i>r  fJX  iiis-.- 
'rVivijr   fr-i'-ii   tii.;>f>H'ia/'f....i : .;..;.  r.ivvl!.v-/  :^..;;,vv  v:SvV.-^^yV';  .;.;-l«;;;ftvK..i  ■ 


;s[yvK<Vli&  ^pjieoii.  2>M»rt  r'.p.ni."  vift  is  01  Ui*'  rotary  t\if»<?  and  i'^ 
adaptPci  foi-dvilUns  tf-n-tal^  in  sf:ivlu>lts  ni-  ^oin  ral  liglit 

?\CbWc  ;wlj*»re';a(-iM.H«a<v  iv?  r<'qjiir<^*l.  ;' -   "^ 

.'  'B.AMJWi^t  ;  |fxi6C<vM«iTrvK  WouKs  -Ot-Trt^i^— ^Tlio  nnTnjM»r  .  of 
jocfimottves  built  at  thip  llaldwiri  Lo<^omotivn  -Wr)r1«5>  dnrincr 
tllP  yoar  jfionwas  ^.tir.2,;/nf  wliifh  201  wcrro  olortric  and  2.4".! 
\^teani;  2ST  Itjoomotives  vn-ere.  <'xtM»iitHl..;tlv<^  r^rnaind<-r  i>eii':' 
Joif  (Vojne^tic  Jsef^i^p  Of  thp  l\ir.t  sst**am  loe»moti\*es.  13" 
;\v<!tt^  equip r>OM(l'^^  r.\  lind^rK,;  Tlvis-ts  tfio  larsfps? 

ontpijt'over  attaifled  j»t  itiosn, works,  ttif  fietiires  for  thp  thfcf^ 
j>roviouA  veals,  bciiiir  1'.0'J2,  1  ;iSrv4i«d  2.L'.V»,'  respectively.  Tii<- 
lnmYbof : of  r\yon  luvw  eni|>l«*y<»d  at  these  w  orks.  exclusive  fv 
the  Steindard  Slooi  AVorivs;  is^  a6^^^^ 

nf  'R'orkitif:  days  la^-t   v«ar  wa>i;  WT.     Mr.  TJi^ors*   nnrnhnn. 
',Tf.;.-i^tirefi;  frpui  th.p^;  ^1    is^. ,     -. 


ill U'i'  Mia H>;i-s , ui  ficaif-il  'i* M  .{a r- :«'!m:JI<  i^i^i »d.li;  *»J"'rtl .! 

M'ltitfl*-/  U'cii  r^'k'Oi  ifie^^^  :'..y. "':  ■■■<■{/.';-.:;  .::.;^  L^.:>:-,:- .^A.  ^.  •'  i<.1:-?i.^H>r   TjiW'  ' 
yfii/f  »if  iViliir   iii~i>J»}  €if  «»11'  po«|ci5« ;' .  :  .  :  .-;.*V'.  ^i;Oxt:»»   6fH.;  -wrih.  2   T  ;;Sjoi>*. 

rKe  sidndle  is  «if  formal  liijjii   r-i rjHMj' /Hii-J'k '  : Tlio  sleeve  is 
.;-  iivs,  ioiii;;     iJaiUt.^jirintr   Oirusi    rvfHai'S   of  the  Foote-}Jni*f. 
<l«viis«i   art'  4^»H)vijh>d^  ;iisi«ii  iuflM  ^k    in;-  in   (liametPt-.     Thiesfr . 
1  "•  ?;^taraiitee<l  tu  woWi  s^ii^M'^^^^  the  -hiofst  severe 

'  rvi(:e  vwJtiutht    breakage  .irfvhalis  ^or ;  einishing   ojU    c>C  tfte'  ; 
^  oll;irs.    ■         '■■ :  'V: ': :-'^-r-V-':  '■;"; '■■  --''y  ■  -'r;!  '<  •.•'/•.■^  - :      : ■^- =  .;v  ■  ■ '  V-:-^.  "^  '' ' 
Three .  cbangeb;  sbj  ;;g!eai|^,:  iee4i  aTer.  jJrovMod    any  oh*''  of 


;    yiH"  fTfU  Vrrfi  SArKrv  /ijr  Aix^iioi.  J4S  ( iMii^iariii  with  ;:asiiliO' 
Ojor<t>iu  Hie  Ilia!  ii<;^  is  d  tie  ft)  ilM>.fa«t  ilwrt.  ii    xvillrnit  Imiit' 
fr<Jiiv,{>»fre  radiated  boat  as  fraKOllii<?-<Toei*:^ 
tini?rilsh.VVin'^iHp:al^VdiOl  while  ij^^^^^^ 

prafiolinp.  ofid  tbat /fb«'  flame  of  iiUrninij  aie<;»!Hd  fndiatep  vcr' 
littl*v.,lieat  >vh!ie,,thai  <d'  ■^i^l^;<rf.irK■.radiate^T  li<  a;  very/.jriipjdly 


f- Ai't6TUATfC^St^»ki:ns,^It  i^^  o^in   fin  tn'ii    vvp  • 

canstand  tlwvVer.v  !*evv,re  labor  conueeted  with  the  v«Ty  larir. 
passensfer  and  freij^^ 

lutety  neeessarj^  t<>  ekfiUle  ty»e  railroads  iofieoiire^f^^  liett^i 
ffrade  of  men  for  tliie  posJtlQh  ofiilrenian.^A"  k,:J^:A^  Offi'ial. 
h<  li'.iUioadjden.,.     .    ^.. ;.("''"■  -v,=--'  :.  ^ 


■..■•,. 
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ANDERSON  LOCOMOTIVE  BLOW-OFF  COCK. 


The  Anderson  blow-off  cocU.  illustrated  herewith,  has  sev- 
eral valuable  and  unifiue  features.  The  plug  is  balanced  and 
held  in  place  by  a  patented  roller  locking  device.  This  de- 
vice consists  of  a  rectangular  piece  of  steel,  which  passes 
through  the  stem  of  the  valve,  and  has  journals  at  each  end 
for  the  two  rollers  shown  in  the  illustration.     These  rollers 


iur  Ittkiiig  up  tlir  Wi-ar 


ANHFUSOX     IiK  (iM(»TlVt;    ItF.OW-OIF    COCK. 

travel  on  indino  pianos,  so  that  the  valve  is  forced  firmly 
to  its  seat  when  in  a  closed  or  open  position.  The  adjusting 
screw  ta lies  up  all  wear.  The  valve  can  instantly  be  locked 
in  neither  an  open  or  closed  position.  These  features  not  only 
make  (he  blow-off  cock  more  satisfactory  in  operating,  but  add 
to  Its  durability.  They  are  manufactured  by  the  Golden 
Anderson  Valve  Specialty  Company,  Pittsburgh,  Pa. 


InitAtive  Necess.vby  fob  Success. — A  powerful  Initiative  is 
Inseparable  from  business  ability.  To  conduct  a  railroad  re- 
quires the  same  business  attributes,  from  the  stockholders' 
president  to  the  gang  boss,  and  no  less,  as  to  keep  aifoat  a 
colossal  Industry  on  its  by-products.  The  forceful  men  who 
have  mastered  these  attributes  find  remunerative  positions  on 
every  hand,  ready  to  step  Into.— Paul  R.  Brooks,  before  the 
New  York  Railroad  Club. 


PERSONALS 


Mr.  A.  R.  Ayers  has  been  appointed  supt.  -of  shops  of  the 
L.  S.  &  M.  ?.  Uy.  at  Elkhart,  Ind. 


Mr.  R.  H.  Rutherford  has  been  appointed  master  mechanic 
of  the  Torreon  division  of  the  Mex.  Cent,  Ry. 


Mr.  M.   Wesley  Rnrke  has  been  appointed   general   foreman 
of  the  Baltimore  &  Ohio  R.  R.  at  Garrett,  Ind. 


Mr.  G.  R.  Ingersoll  has  been  appointed  purchasing  agent  of 
the  L.  S.  &  M.  S.  Ry.,  with  headquarters  at  Cleveland,  O. 


Mr.  J.  T.  Carroll  has  been  appointed  asst.  supt.  of  shops  of 
the  L.  S.  &  M.  S.  Ry.  at  Collinwood,  O.,  vice  Mr.  R,  D.  Fildes. 
resigned. 


Mr.  J.  W.  Marden  has  been  appointed  supt.  of  the  car  de- 
partment of  the  Boston  &  Maine  R.  R.,  with  office  in  the  Union 
Station,  Boston. 


Mr,  Amenzo  M.  Carroll  has  been  appointed  asst,  master  me- 
chanic of  the  Mohawk  division  of  the  N.  Y.  C,  &  H.  R.  R,  R. 
at  West  Albany,  N.  Y. 


Mr.    Charles   A.    Bingham    has   been   appointed   engineer   of 
tests  of  the  P.  &  R.  Ry.,  with  office  at  Reading,  Pa. 


Mr.  W.  E.  Chester  has  resigned  as  general  master  mechanic 
of  the  Central  of  Georgia  Ry.     The  jtosition  is  abolished. 


Mr.  F.  R.  Coopei-,  formerly  master  mechanic  of  the  Lehigh 
Valley  R.  R.,  has  Ijeen  appointed  supt.  of  motive  power  of 
the  South  Buffalo  Ry. 


Mr.  W.  J.  Haynen  has  been  appointed  supt.  of  shops  of  the 
Pere  Marquette,  with  office  at  Grand  Rapids,  Mich.,  succeeding 
Mr.  M.  C.  Gregory,  resigned. 


Mr.  A.  H.  Gairns  has  been  appointed  master  mechanic  of 
the  first  division  of  the  D.  &  R.  G.  R.  R,,  with  headquarters 
at  Burnham  shops,  Denver,  Col. 


!\Ir.  Edward  Payson  Bullard,  president  of  the  Bullard  Ma- 
chine Tor)l  Company,  Bridgeport.  Conn.,  died  in  Braidentown. 
Fla.,  December  22,  aged  6.')  years. 


Mr.  R.  F.  .Taynes,  genl.  shop  foreman,  has  been  appointed 
to  the  new  office  of  master  mechanic  of  the  Lehigh  &  Hudson 
River  Ry..  with  office  at  Warwick,  N.  Y. 


Mr.  Thomas  B.  Purves,  Jr..  has  been  appointed  supt.  of  mo- 
tive power  of  the  Denver  &  Rio  Grande  Ry.,  with  headquarters 
at  Denver,  Col.,  succeeding  Mr.  .7.  R.  Groves. 


Mr.  George  W.  Wlldin  has  resigned  as  superintendent  of 
motive  power  of  the  Erie  R.  R..  and  accepted  the  position  of 
asst.  supt.  of  motive  power  of  the  Lehigh  Valley  R.  R. 


Mr.  .T.  M.  Fulton  has  been  appointed  master  mechanic  of 
the  Chihuahua  division  of  the  Mex.  Cent.  Ry..  with  office  at 
Chihuahua,  Mex,,  succeeding  Mr.  R.  H.  Rutherford. 


Mr.  C.  D.  Pettis  has  resigned  as  supervisor  of  the  car  de- 
partment of  the  'Frisco  to  become  connected  with  one  of  the 
enterprises  of  Mr.  Charles  M.  Hewitt,  of  Chicago. 


Mr.  George  Moll,  heretofore  road  foreman  of  engines  of  th* 
P.  &  R.  Ry.  at  Phlla.,  Pa..  ha«  heen  appointed  master  me- 
chanic of  the  Reading  and  Harrlshurg  divisions. 


Mr.  Thomas  J.  Tonge  has  been  appointed  supt.  of  motive 
power  and  rolling  stock,  bridges,  building  and  water  service 
of  the  Santa  Fe  Central,  with  ofBc©  at  Estancia,  N.  M. 


Mr.  J.  E.  Cameron,  heretofore  master  mechanic  of  the  At- 
lanta. Birmingham  &  Atlantic  R.  R.,  has  been  appointed  supt. 
of  motive  power,  with  headquarters  at  Waycross,  Ga. 


Mr.  E.  O.  Shlvely,  asst.  dlv.  master  mechanic  of  the  Wabash 
R.  R.  at  Decatur,  Til.,  has  been  appointed  genl.  foreman  of 
locomotives,  and  the  former  position  has  been  abolished. 


Mr.  G.  C.  Gardner,  heretofore  asst.  master  mechanic  of  the 
P.  R.  R.  at  Trenton,  N.  J.,  has  been  appointed  genl.  foreman 
of  all  roundhouses  and  shops  on  the  Belvldere  division. 


Mr.  C  H.  WIggIn  has  been  appointed  supt.  of  motive  power 
of  the  Boston  &  Maine  R.  R.  and  will  have  charge  of  all  mo- 
tive power  on  the  road,  with  office  at  Union   Station,  Boston. 


Mr.  Martin  Bylander  has  been  appointed  acting  genl.  shop 
demonstrator  of  the  U.  P.  R.  R.,  with  headquarters  at  Omaha, 
Xeb..  succeeding  Mr.  F.  M.  Titus,  assigned  to  other  duties. 


Mr.  .John  McGIe,  master  mechanic  of  the  C,  R.  I.  &  P.  Ry. 
at  Shawnee.  Okla,,  has  been  appointed  master  mechanic  of 
the  Arkansas  and  Louisiana  divisions,  with  office  at  Little 
Rock,  Ark. 


Mr.  Albert  McCready  has  been  appointed  road  foreman  of 
engines  of  the  first  and  second  districts  of  the  Albuquerque 
division  of  the  A.,  T.  &  S.  F.  (Coast  Lines),  vice  Mr.  James 
Englebart,  resigned. 
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Mr.   D.  D.   Briggs  lias  beeu  appointed   master  mechanic   of 
the  L.  &  N.  R.  R.  at  Montgomery,  Ala.,  in  place  of  Mr.  Gifford. 


Mr.  C.  (Jiftord  has  been  appointed   master  mechanic  of  the 
L.  &  N.  R.  R.  at  Mobile,  Ala.,  succeeding  Mr.  H.  M.  Minto. 


Mr.  E.T.  James,  who  recently  resigned  as  shop  superin- 
tendent of  the  Lehigh  Valley  R.  R.,  has  been  appointed  masief 
mechanic  of  the  New  York,  New  Haven  &  Hartford  Ry.,  with 
office  at  New  Haven,  Conn. 


.Mr.  Henry  Bartlett  has  been  appointed  genl.  supt.  of  the 
mechanical  department  of  the  Boston  &  Maine  R.  R.  and  will 
have  charge  of  all  of  the  company's  rolling  stock  and  its 
mechanical   department,  with   office  at  Union   Station,  Boston. 


.Mr.  C.  M.  Taylor,  who  recently  resigned  as  mechl.  supt.  of 
the  Western  Orand  division  of  the  A.,  T.  &  S.  F.  Ry..  has 
l)een  appointed  master  mechanic  of  the  Panhandle  division 
of  the  C,  R.  I,  &  P.  Ry.  at  Shawnee,  Okla.,  succeeding  Mr. 
McGie.  ;;;v  r<^'-; 


.Mr.  J.  W.  Small,  heretofore  master  mechanic  of  the  S.  P. 
R.  R.  at  Los  Angeles,  Cal.,  has  been  appointed  supt.  of  motive 
power  of  the  Arizona  Eastern,  the  Arizona  &  Colorado,  the 
Cananea  Yaqui  River  &  Pacific,  the  Maricopa  &  Phoenix  & 
Salt  River  Valley  and  the  Gila  Valley  Globe  &  Northern,  with 
headquarters   at   Tucson,   Ariz. 


.Mr.  \V.  H.  Hudson  has  resigned  as  general  master  mechanic 
of  the  Southern  Ry.  at  Knoxville,  Tenn.,  to  accept  the  posi- 
tion of  vice-i»resi(lcnt  of  the  Georgia  I.,o<omotive  Company,  of 
.Mlanla,  Ga.  Mr.  Hudson  has  been  connotted  with  tlie  South- 
ern Ry.  and  its  itredecessor,  the  East  Tennessee,  Virginia  & 
Georgia,  almost  continuously  since  1882,  when  he  began  as 
:{t  machinist. 


.Mr.  F.  H.  Greene,  heretofore  purchasing  agent  of  the  L.  S. 
6:  .M.  S.  Ry.,  has  been  appointed  general  purchasing  agent  of 
all  the  New  York  Central  lines,  with  headquarters  at  New 
York.  Mr.  Greene  entered  railway  service  In  the  year  1885 
as  clerk  in  the  purchasing  departmeni  of  the  Grand  Trunk 
Railway,  since  which  he  has  been  conaecutlvely  to  July,  1899, 
chief  clerk  of  the  general  stores  department  of  the  Chicago  & 
Northwestern,  secretary  to  the  supt.  of  motive  power  of  the 
same  road  and  traveling  auditor,  in  charge  of  mall  and  sup- 
plies of  the  same  road.  In  July,  1899,  he  went  to  the  L.  S. 
&  M.  S.  Ry.  as  secretary  to  the  supt.  of  motive  power,  and  has 
been  purchasing  agent  of  that  road  and  the  Lake  Erie  & 
Western  since  Jan.  1,  1900. 


Mr.  John  T.  Chamberlain  has  resigned  as  master  car 
Imilder  of  the  Boston  &  Maine  Railroad  after  many  years  of 
faithful  service.  Mr.  Chamberlain  is  a  native  of  Eckington, 
England,  and  was  born  May  21.  1849.  He  was  educated  in 
.\ew  York  and  began  his  railway  career  as  an  apprentice  in 
the  car  shop.s  of  the  Atlantic  &  Great  Western  R.  R.  in  1868. 
In  1870  he  entered  the  service  of  the  Boston  &  Albany  at 
Allston,  Ma.ss.,  where  he  finished  serving  his  time.  He  was 
toreman  of  the  freight  erecting  and  repair  shops  of  that  road 
in  1S7S,  and  from  1885  to  1888  was  general  foreman  of  the 
Allston  shops.  In  1888  he  was  made  genl.  supt.  of  the  Burton 
Stock  Car  Company  at  Wichita.  Kans.  In  1S»0  he  accepted  a 
liosition  as  master  car  builder  of  the  Boston  &  Maine,  which 
he  has  held  up  to  the  present  time.  Mr.  Chamberlain  was 
president  of  the  Master  Car  Builders'  Association  in  1901  and 
l!t02. 


BOOKS. 


^ 


'Hie  Slide  Uiil...      A  Practical  Manual.     By  C.  N.  Pickworth.     104 
paSOK.      'yx7^.      Cloth.      Illustrated.      Published   by   D.   Van 
Nastrand  Co..  2:5  Murray  Street.  New  York.     Price.  $1.00. 
This  is  the  tenth  edition  of  this  valual)k'  book,  which  has  btH>n 

>*iib.vtantially  revised  in  many  parts  and  contains  much  new  matter 


niating  to  siK'cial  instruments  of  recent  introduction.  It  is  the 
most  complete  and  elaborate  work  on  (his  subject  that  we  have 
seen  and  a  periisfti  of  its  pa,.;cs  will  .show  an  unsiLspected  broad 
field  of  computation  in  whidi  tlie  slide  rule  can  be  used  to  great 
advantage.  ;r  ■,-  ;':      V  /^^ 


Self  Propelled  Vehiehs.  A  Practical  Illustrated  Treatise  on  Aii- 
toniobile.s.  Fifth  revised  edition,  entirely  rewriitcn.  By 
.Tames  P:.  Ilomaiis.  514XS1L..  <'loth.  TrfK)  pages.  Thor- 
oughly ill  list  iai<-<l.  rublished  by  nioo.  .Vudol  &  Co..  03  Fifth 
Avenue.  New  York.  Price.  $2.00. 
This  book  is  a  very  lomplete  treatise  on  the  modern  aittomohile 

and  has  been  thorouglily   revised  to  date. 


Boiler  Water.     By   William  Wallace  Christy.     2:;.")  pages,     (i  x  1». 

Cloth.     77  illustrations.     Publi.sliod  by   D.  Van  No^^traud  Co.. 

2:;  Murray  Street.  New   York.     Priiv,  $2.00. 
The   title   pase   of   tills   bonk  oontjiins   two  A*ry    trite    remarks   to 
the  effect  that.   ".V   steam  boiler  is  n   st<>.ini   ;Lren<'rMtor  not   a   kettle 

for  ohemical  re;t(  tion"  and.  "Tlie  only  compound  to  put  into  a 
boiler  is  pure  water."  The  book  itself  deal.s  most  exhaustively 
with  the  .subje<-t  of  boiler  wjLier  for  lK)th  locomotive  and  stationary 
use.  It  frives  a  number  of  tables  showing  the  anal.v.sis  of  water 
taken  froHi  all  parts  of  the  country  and  carefully  explains  the 
proper  method  of  treating  the  diir«M-ent  kinds  for  the  desired  re- 
sults. It  also  explains  what  re.sults  are  desirable  and  what  per- 
missible. Taken  altogether  we  can  recommend  this  book  most 
hi^rliiv  to  anv  one  interestotl  in  the  water  ptirification  problem. 


Th^  KnginVering  Index.  K<lite<l  by  II.  IT.  Supl^  att^'J.  H.  Cuntz 
in  cooperation  with  C.  B.  Goinjr.  X'olume  IV.  1901  to  IOC". 
1234  pages.  Oi^xl).  Cloth.  Published  by  the  Engineerins 
Magazine.  140  Na.ssau  Sireei.  New  Yo?k.  Price.  .$7..'»0. 
This  is  the  foiirth  volume  of  this  ver.v  vajii.ible  work  and  covers 
the  iieriod  from  the  year  1'.KH>  to  the  first  of  the  year  1006.  It 
covers  all  branches  of  eimini'eriii:r  and  clearly  indexes  and  de- 
s<'ribe.s  about  4."!. 000  imporl::ni  arti<'les  jui4l  jiapers  of  permanent 
value  which  appeared  in  about  2.'tO  standard  tec*hnical  weekl.v, 
monthly  and  periodical  .iounials,  (ransaetituis  and  proceedings. 
-VIl  of  this  matter  is  presented  in  alphahetital  onhu"  by  subjects 
and  i<?  arranged  for  convenient  and  rajild  reference.  All  of  the 
arti<"les  oil  any  particular  subject  or  branch  of  work  are  prouped 
together  under  the  proper  heading,  making  It  of  exceptional  value 
for  the  study  or  investigation  along  certain  particular  lines.  For 
Instance,  the  section  on  the  subject  of  locomotives  covers  36  pages 
and  Includes  about  1.%00  separate  articles,  each  of  which  Is  suffl- 
clently  described  to  give  a  clear  Idea  of  Its  scope.  This  work  will 
be  found  to  be  practically  Invaluable  in  the  workinjr  library  of 
every  mechanical  office  and  of  every  en^neer. 


CATALOGS. 


IS   WRITING   FOR  THESE   CATALOOS   PLEASE   MENTION   THIS   PAPER. 


Americ.xx  Turret  Lathe. — The  Gisholt  Machine  Company, 
^fadison.  Wis.  has  sent  out  a  small  folder  giving  A  geoeral  de- 
scription of  this  lathe.  ■•;.■.•..".••-- 

I?.ATT.ROAn  TT.VTER  Skrvice  SPEciAtxrES. —  Descriptive  literature 
from  the  GoIden-.Xnderson  Valve  Specialty  Company.  Fulton  Build- 
ing. Pittsburgh.  Pa.,  concerning  the  .\nderson  automatic  and  coun- 
terbalanced valve,  adapted  for  all  pressures,  and  especially  designed 
for  use  in  connection  with  railroad  standpipes  and  tank  .service. 
Also  a  description  of  th«  .Vnderson  patent  float  valve  for  control 
ling  the  water  level  in  tanks  or  reservoirs.  Tliis  company  also  has 
an  altitude  valve  for  maintaining  a  nniforiu  stage  of  water  in  a 
tank  and  doinp:  awa.v  with  tank  fixturws." 


iNDttrroN  Motors.  The  Allis-Chalmers  Co..  Milwaukee.  Wis., 
is  issuing  bulletin  No.  1040.  which  is  a  revised  edition  of  the 
previous  induction  motor  bulletin  and  is  to  be  substituted  for  it 
in  the  loose  leaf  binder.  The  subject  is  handled  in  the  same  care- 
ful, complete,  and  at  the  same  time  concise,  manner  which  char- 
a<terixfts  the  recent  bulletins  of  this  company.  Matter  is  include*] 
on  starting  apparatus  for  pol.vpha.se  induction  motors  and  a  few 
illustrations  are  given  showing  the  application  to  pumps  an<l 
other  machinerv.     '■'.:■ 


Valves  and  PACjf<I^'o.— .Jenkins  Bros.,  71  John  St..  New  York» 
is  issuing  an  attractive  catalog  and  price  list,  which  .shows  mnnv 
dilTcrcnt   designs  of  practically   all   type*  of  pressure  controlling 


so 
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and  rosiilatinji  valvos.  ns  \xpU  as  the  larpe  variety  of  packings 
liamllod  by  this  rompany.  Each  <soparatp  dosiirn  or  kind  of  both 
^  valves  and  parkin?  is  illiistrntod  and  jurompanipd  by  a  table  giv- 
inj;  sizes  in  which  it  can  be  furnished  and  the  corresponding  pricet. 
One  section  of  the  book  ,eiv>-»s  the  important  dimensions  of  each 
different  desisrn  by  means  of  outlined  drawings.  A  price  list  of 
separate   parts   is   also   included. 


TE^T-WnEFi.  LorOMOTlVFS.— The  fifth  of  the  series  of  pamphlets 
which  is  being  issned  by  the  American  Locomotive  Company  has 
recently  been  published.  This  pamphlet  is  devoted  to  10-wheel 
type  locomotives  weishing  less  than  l.'O.OOO  pounds,  and  will  be 
followed  shortl.v  by  another  presenting  the  hea\ier  designs  of  this 
t.vpe.  The  pamphl<>t  illustrates  and  (loscril>es  21  difforent  designs 
of  10-wheel  locomotive^,  ranging  in  weiirht  from  04.000  to  l.'O.OOO 
pounds  and  adapted  to  a  variety  of  road  aufl  service  conditions. 
This  series  now  includes  jiamphlets  on  the  .\tliintic.  T'acific.  Con- 
solidation .ind  10-wheel  types. 


Emfrt  WnFKr  s  \xn  GRTxnixr;  !\I.\rTTi>Ki!V.- — The  P.ridgeport 
Safety  Emery  Wlieel  Compnn.v.  Bridgeport.  Conn.,  is  issuing  an 
attractive  catalog  de.scriptive  of  grinding  and  polishing  machinerj'. 
as  well  as  the  abrasive  wheels  for  use  thereon,  whicli  shows  a 
very  complete  collection  of  different  designs  of  this  class  of  ma- 
chinerv.  Tool  grlndei>j  in  many  sizes  for  driving  either  by  belt 
or  motor,  using  either  alternating  or  direct  current,  in  both  floor 
.•ind  lir-ncli  designs,  with  one  or  two  wheels,  are  very  completely 
illustrated.  Following  tlie-^e  are  mnnv  different  arrfniirements  ami 
sizes  of  bulTing  lathes,  as  wrlj  as  knife  griudor>^  in  pratticall.v  all 
sizes.  Guide  bar  grinders,  swinging  frame  grinders  ami  other 
special   de<is:ns  are   also  included. 


Er,F.<"Ti:TC.M,  M.\ririXFRY.-  The  fjfneral  Electric  Coniii;m\-  ivsms 
under  date  of  r>eceml>er.  1000.  bnllftins  for  biudinu:  in  it<  lon'^i- 
leaf  binder  as  follows;  Xo.  44SO.  pipe  thn\\ing  trnnsforuiei-s : 
r»ulletin  No.  4400.  which  supersedes  No.  4078.  on  pocket  instru- 
luents  for  dire<t  or  alternating  current:  Xo.  4477.  whieh  super- 
sedes Xo.  1--20.  ofi  .■)cce.ssi!)le  m.inhole  .iuiution  boxes  :  X<>.  44R.1.  ou 
nutomatic  time  .switches:  X<i  4470  on  tvpe  PP  dial  rontrollers : 
Xo.  4470.  a  eonn-.'ete  description  of  the  electrical  ennipment  of 
the  Toledo  &  Chie-iero  Tnterurban  Sinsle  Phase  Ttailwa.v.  by  .Tohu 
Ti.  TTewitt :  Xo.  447^.  which  supersedes  Xo.  7."00.  on  parts  of 
type  K  series  parallel  controllers.  The.se  bulletins  correspond  in 
arrangement  and  seope  to  the  nrevious  issues  of  this  character. 


Atr  A'N^n  Oas  Comprfssot's. — The  Tncrersoll  Pnnd  Comnanv.  11 
P.rondway  Xew  York,  is  issuing  cntfllog  Xo.  30  wbieh  confines 
itself  to  the  cnhjeet  of  the  Tncrersoll-Serirennt  air  and  ?ns  com- 
■nressors.  These  are  made  in  nine  classes,  eaeb  of  which  is 
bneffy  described,  accomnanied  bv  tables  of  si7es  and  illustrations 
of  typical  maehines.  Tn  addition  ♦^o  being  a  verv  nicelv  arnnjred 
and  well  nnpenrin."  eataloir  this  book  also  contains  mueh  valuable 
ensrineerin?  data  for  use  in  connection  with  air  comnressors.  >».s 
"•ell  ?^s  twr,  irnpnrt.'int  nr*ieles  ope  on  "Elen->entc  of  Eeonorev  in 
Mie  Strp'crl't  T  ip"  np<^  'OiinleT  T'Ties  of  Comno""d  ^  ir  Com- 
pressors." whieh  bandies  the  subject  in  a  very  Hear  and  con- 
xineinc  iiKinniMV  -^nd  the  other  on  "Cnmi>oimd  .\ir  Compression." 
which  ffoes  very  deeply  into  the  details  of  tins  subject.  It  con- 
tains isn  pasres  nnd  will  be  found  to  be  both  interesting  and  valu- 
able \n  all   users   of  compressed   air. 


CAT.ENnAKS  FOR  1007. —  We  beg  to  acknowledge  receipt  of  at- 
tractive calendars  as  follows:  From  the  Kennicott  Water  Soften- 
ing Company  a  calendar  which  lives  an  excellent  reproduction  of 
.\nglo    Asti's   famous    paintini   "Thelma."      This   was    one   of    the 

last  and  the  greatest  effort  of  this  famous  painter  and  was  pur- 
ch.ased  by  the  late  Charles  Fair  of  San  Francisco  for  .^lO.OOO.  It 
is  exceedingly  fortunate  that  this  repiodiiction  was  made  before 
the  catastrophe  of  last  .Vprii.  a^  the  original  painting  was  de- 
stroyed at  that  tinie. 

The  Crocker  \^^^eeler  Company  is  issuing  a  calendar  showing  a 

view,  printed  in  colors,  of  the  main  ofTue  and  works  nf  the  com- 
pany.    It  IS  an  excellent  example  of  lithographic  work  and  gives 

an    impression    of    the    magnitude    and    attractive    surroundings    of 

the  Crocker- Wheeler  works. 

The  Piangor  &  .\roost,iok  H.-iilmad  is  issuing  calendars  which 
include  some  very  attrii<riv(>  reproductions,  in  colors,  of  camping 
scenes  in  the  Maine  woods.  This  company  also  publishes  an  in- 
teresting combiner]  pamphlet  .ind  time  table,  which  is  profusely 
illustrated  with  scenes  of  points  reached  by  its  lines. 

American   Wood  Working  Machinery  Co.  is  issuing  a  calendar 


in  which  the  date;^  are  in  large  numbers  and  each  monthly  sheet 
gives  illustrations  of  different  machines,  totaling  over  120,  which 
are    manufactured   by   it. 


NOTES. 


Nathak  Mkg,  Co. — This  company  announces  that  Mr.  Charles 
K.  Kearns.  after  an  enforced  absence  of  six  years,  due  to  illness, 
lias  again  resumed   his  duties  with   it. 


Staxdahi)  Coupler  Compaxv.^ — Mr.  George  A.  Post,  .Tr.,  ha.s 
resigned  his  position  as  sales  engineer  with  the  Westinghouse 
.Machine  Company  and  accepted  service  as  engineer  representative 
of  the  Standard  Coupler  Company.   160  Broadway,  New  York. 


UiK.ni.E  Bros.  T1':stixg  Macuike  Co. — This  company  has  been 
awanhd  the  contract  for  a  compression  testing  machine  of  1,000,- 
(tOO  lbs.  capacity  for  the  Bureau  of  Surveys  of  the  City  of  Phila- 
delphia. It  is  to  be  installed  in  the  testing  laboratory  of  that 
city  and  will  be  used  in  making  compression  tests  of  building  ma- 
terial,  concrete,  etc. 


LocoMOTivK  .Vppli.vxce  Company. — Tlie  election  of  ofhcers  of 
this  comp.my  recently  held,  resulted  as  follows:  Ira  C.  Hiilibell. 
president:  .1.  1>.  .\llfiee.  consulting  engineer;  Clarence  W.  How- 
ard, W.  J.  Mcliride  iiud  F.  W.  Furry,  vice-presidents;  and  W. 
IF.  Enu:Iaiid.  secret.u;.  ami  treasurer.  This  company  also  an- 
noiuices  that  Mr.  II.  II.  Newson  has  been  appointed  sales. agent. 


CiiitA(;o  PxKU.MATic  Toot,  Company. — Mr.  J.  W.  Duntlcy. 
Iiresident  of  the  aliove  compan.v.  who  returned  a  short  time  ago 
fioin  his  twenty-first  trip  to  England  and  the  Continent  in  the 
interest  of  the  jmeumatii-  tool  business,  has  again  sailed  for  p]uro])e 
for  th''  purpose  of  elosinz  iM>  si>veral  iniportjuit  contracts.  Mr. 
I>untley  reitoits  lli.it  the  pnonuatic  tool  business  is  ou  the  in- 
crea.se  at  all  points  abroad. 


IxnEPE.xpKXT  Pxix'MATK  Tooi.  CoMPAXV. — This  company  has 
U^en  compelled  b.v  its  largely  increasing  business  to  purchase  a 
large  four  story  brick  building  adjoining  its  plant  at  Arirora.  Ill  . 
which  will  give  approximately  100.000  eq.  ft.  of  additional  floor 
space.  A  large  amount  of  the  latest  improved  machinery  will  be 
installed  therein  and  it  is  expe'^ted  that  the  company  will  be  able 
to  double  iti*  output  in  the  coming  year. 


Heating  and  Yentilatixg. — Among  the  installations  of  heat- 
ing and  ventilating  apparatus  now  being  installed  by  the  B.  F. 
Sturterant  Co..  Hyde  Park.  Mass.,  are  round  houses  for  the  Mis- 
souri Pacific  Railway  at  Wichita,  Kans. ;  Chicago  Great  We.stern 
at  Bed  Wing.  Minn.,  and  the  Xorthern  Pacific  at  Dupo,  111.  The 
same  company  is  also  installing  similar  apparatus  in  the  Dunkirk 
shops     of  the  American  r»comotive  Co. 


S.  F.  Bow.sFR  &  Co. — This  company  on  account  of  its  large 
increase  in  business  during  the  past  .year  has  found  it  necessar.v 
to  open  a  branch  office  in  Xew  York  Cit.v.  This  office  is  located 
at  200  Broadw.t.v.  and  is  in  charge  of  Mr.  W.  F.  Ilatmaker.  The 
company  has  also  found  it  necessary  to  increase  its  factory  at 
Fort  Wayne  b.v  12r»  per  cent. :  to  build  a  new  factory  at  Toronto 
and   to  add  over  sixty  salesmen   to  its  selling  force. 


QuiNCT-MANtnE.STER-SAK(iEXT  Co. — Mr.  Iloward  M.  Post  has 
;iccepted  the  position  of  advertising  manager  with  the  above  com- 
psny.  Mr.  Post  has  had  Ion;;  experience  in  the  advertising  busi- 
ness and  is  thoroughly  conversant  with  all  its  branches.  He 
leaves  a  similar  position  with  the  ICellogg  Switchboard  and  Supply 
Co.,  of  Chicago,  which  he  has  successfully  handled  for  a  number 
of  .vcars.  during  which  lime  tli(>re  was  issued  a  large  amount  of 
very  fine  catalog  work,  notably  a  beautiful  17.'»  page  Spanish  edi- 
tion of  a  general  cattilog. 


Genkuai,  EtK<  tric  Compaxy.— Mr.  William  J.  Clark,  general 
in.inager  nf  the  foreign  department  of  the  General  Electric  Com- 
pan.y,  has  been  appointed  by  (Jovernor  Hughes  of  Xew  York  as 
a  delegate  from  that  State  to  the  National  Convention  for  the 
Extension  of  Foreign  Commerce  of  the  United  States,  which  will 
l)e  held  at  Washington  beginning  .January  14.  Mr.  Clark  is  thor- 
oughly converi^ant  with  commercial  conditions  both  at  home  and 
abroad  and  his  l)ook  "Commercial  Cuba"  is  recognized  as  an  au- 
thority on  the  subject.  He  was  a  United  States  delegate  to  the 
iDternatlonal  Railway  Coneres«  io  1905. 
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STEEL  PASSENGER  CAR. 


New  York  Cexxbal  &  Hudsox  Riveu  R.  R. 


In  connection  with  the  electrification  of  the  Grand  Central 
lerniinal,  New  York,  the  all  steel  type  passenger  car  for  use 
in  suburban  service  was  adopted  by  the  New  York  Central 
and  Hudson  River  R.  R.  One  hundred  and  twenty-five  of  these 
cars  have  been  built  and  delivered  by  the  American  Car& 
Foundry  Company,  and  some  of  them  have  been  in  regular 
service  during  the  past  two  months.  The  car  bodies  were  de- 
signed by  the  American  Car  &  Foundry  Company,  the  railroad 
company's  mechanical  and  electrical  departments  arranging 
the  general  floor  plan  of  car  and  the  layout  of  electrical  ap- 


portion of  the  interior  finish  and  does  not  in  any  way  enter 
into  the  framing  or  the  structural  part  of  the  car.  Further- 
more all  the  inflammable  material  used  has  been  thoroughly 
fireproofed  and  the  wood  is  in  all  cases  encased  in  metal, 
which  prevents  the  possibility  of  splinters  in  case  of  a  very 
improbable  collapse  of  the  body.  The  car  measures  48  ft. 
11%  ins.  in  length  inside  of  the  body  and  is  60  ft.  in  length 
over  the  buffers.  The  height  from  rail  to  top  of  roof  is  13  ft 
9I/L'  ins.     The  width  over  side  sills  is  9  ft.  8%   ins. 

The  original  idea  when  this  project  was  first  taken  up  was 
to  build  a  car  which  could  be  operated  through  the  subway 
of  the  Interborough  Rapid  Transit  Company,  connection  to 
which  could  easily  be  made  at  the  Grand  Central  Station,  but 
it  was  found  that  such  a  car  would  be  very  restricted  in  clear- 
ance dimensions,  and  since  these  cars  are  operated  over  divi- 
sions up  to  40  miles  in  length,  it  is  necessary  to  provide  more 
comfort  and  convenience  than  such  restricted  clearances  would 
allow,  hence  the  car  built  conforms  in  lK)th  clearances  and 
appearance  to  the  standard  passenger  car  of  the  railroad.  It 
is  provided  with  toilet  facilities,  good  ventilation,  and  the  win- 
dows are  so  constructed  that  they  can  be  raised  to  the  full 
height,  giving  an  unobstructed  view  to  a  seated  passenger. 
The  exterior  of  the  car  is  painted  the  standard  color,  a  deep 


STEKL    PASSKX<:EB   C.\R^XEW   YORK   CEXTKAL  &    IIUDSOX   RIVER   RAFLB  OAH. 


paratus,  brake  rigging  and  wiring.  They  are  arranged  for 
Operation  in  trains  by  the  multiple  unit  system,  over  the  elec- 
trified section  of  the  line,  all  of  this  order  being  motor  ears. 
A  later  order  of  55  cars  of  similar  design,  which  will  not  be 
t^quipped  with  motors,  has  been  made  and  is  now  being  de- 
livered. 

These  cars  have  the  distinction  of  being  the  first  non-inflam- 
mable passenger  coaches  ever  constructed  in  this  country  for 
Hse  on  a  steam  railroad.  Each  car  is  mounted  upon  one  motor 
iind  one  trailer  truck,  the  motor  truck  l>eing  fitted  with  two 
200  h.p.  motors  driving  each  axle  by  means  of  gears.  Both 
the  motor  and  trailer  trucks  were  thoroughly  described  and 
illustrated  in  this  journal  in  the  issue  of  May,  1906,  page  166, 
and  reference  should  be  made  to  that  description  for  the  fea- 
tures of  these  very  interesting  all  steel  trucks. 
.  ■  The  car  body  comes  within  the  classification  of  'all  steel," 
since  the  very  slight  amount  of  wood  used  is  for  fastening  a 


.    Steel    passenger    cars    have    been    described    and    illustrated    in    this 

K>urnal   a.s   follows:    Illinois  Central    side-door   suburban.    Oft.,   1903     pp 

••■■>h  :   New  York  Subway,  all  steel  rar.  Oct.,  1904.  pp.   Z~h:   I>ondon   Un- 

<ierKround    Ry.,    .July,    190.^..    pp.    248;    Southern    Ry.    (combination    steel 

and  wood).  July.   1906,  pp.  2<)0  ;   LiOng  Island  suburban   car.  Sept..   1906. 

ni,V  ^^"ta  Fe   postal   car    (steel    underframe) ,    Oct.,    1906.    pp.   397- 

»  tiiladelphia    Subway    car,    .Vov..    1906,    pp.    440;    Harriman    Lines    steel 

coach,  Jan.,  1907,  pp.  6;  Long  Island  ste*l  coach,  Feb.,  1907,  pp.  40. 


olive  green,  and  lettered  and  striped  in  gold  to  conform  to  the 
present  |)assenger  equipment.  The  interior  has  been  painted 
a  dark  green  relieved  by  gold  and  %hite  stripes  and  light 
colored  head  lining,    r;  :^;.  .^  v  =  / 

The  wide  vestibules  have  liberal  dimensions  length-wise, 
giving  an  unusually  wide  side  door  for  the  purpose  of  facili- 
tating the  loading  and  unloading  of  the  car.  The  doors  at  the 
end  of  the  car  body  are  also  made  unusually  wide  for  the 
same  purpose.  These  cars  will  be  operated  in  connection  with 
raised  i)Iatforms  in  some  cases,  and  the  vestibule  trap  door  of 
pressed  steel  has  been  made  to  project  below  the  side  door, 
its  outer  edge  being  on  a  line  with  the  side  sheathing,  l^oth 
the  side  doors  and  the  end  door  in  the  car  body  slide  into 
pockets  suitably  arranged,  and  the  ve.stibule  end  door  swings 
inward  and  incloses  the  motrrman's  control  apparatus.  A  sys- 
tem of  levers  on  the  Pitt  system  permits  the  opening  and  clos- 
ing of  the  side  doors  from  a  point  between  the  cars  outside 
the  vestibules.  Steps  of  steel  provided  with  safety  treads  have 
been  installed  for  use  at  stations  where  raised  platforms  liave 
no'i  been  built. 

The  illustrations  show  the  construction  so  clearly  that  little 
additional  description  is  required.    The  general  scheme  of  con- 
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SIDE   FRAMING — NEW    YORK    CENTRAL    STEEL   CAR. 


structlon  is  the  same  as  that  of  the  Long  Island  steel  coach 
designed  and  built  by  the  same  company,  which  was  illus- 
trated in  the  February  issue  of  this  journal,  although  it  should 
be  remembered  that  this  is  the  earlier  of  the  two  designs. 
This  scheme  provides  for  the  carrying  of  the  whole  load  of 
the  car  body,  including  the  underframe  and  the  live  load,  by 
two  plate  girders,  which  form  the  sides  of  the  car  below  the 
window  sills.  These  are  made  up  of  a  3-16  in.  web  plate  36 
ins.  deep  with  a  bottom  or  tension  member  consisting  of  a 
fi  X  6  in.  angle  which  also  acts  as  a  side  sill  of  the  car.  The 
top  or  compression  member  is  in  two  parts,  the  outer  /tjie 
being  a  special  4x2%  in.  bulb  angle  and  the  inner  a  7-16  x  3 
In.  bar.  The  girder  is  stiffened  by  the  side  posts  of  3  x  2  in. 
angles,  located  in  pairs  about  341/^  ins.  apart  and  riveted  to 
the  web  plate.  These  posts  are  off-set  at  the  top  and  bottom 
of  the  girder  to  clear  its  upper  and  lower  members.  The  web 
plate  Is  made  in  three  sections,  the  joint  coming  at  the  double 
3  X  2  in.  angles  forming  the  cripple  posts,  where  the  plates  are 
butt  jointed  and  provided  with  a  cover  plate  with  sufficient 
rivets  to  make  the  joint  of  a  strength  equal  to  the  solid  plate. 

The  side  posts  consist  in  the  case  of  the  double  piers  of  two 
3  X  2  in.  angles  set  6  ins.  apart  extending  from  side  sill  to 
side  plate  and  off-set  as  mentioned.  In  the  case  of  the  single 
posts  which  separate  the  two  sashes  of  the  double  windows, 
they  consist  of  the  cripple  posts  of  two  angles  set  and  riveted 
together  and  extending  from  the  side  sill  to  the  belt  rail,  above 
which  they  are  continued  by  a  214  x  214  in.  T,  carried  to  the 
side  plate,  the  side  plates  being  i\^  x  3  in.  angles  extending 
the  full  length  of  the  car. 

The  carlines  consist  of  1%  x  IV4  in.  angles  in  one  piece  from 
side  plate  to  side  plate,  being  formed  to  the  proper  roof  con- 
tour. There  is  a  carline  at  the  junction  of  each  single  side 
post,  and  two  set  6  ins.  apart  at  the  junction  of  each  double 
post,  with  the  side  plate.  They  are  secured  to  the  side  plate 
by  flanged  corner  angles.  The  carlines  are  spaced  and  stif- 
fened by  the  purlines  which  consist  of  short  sections  of  IM.  x 
I'a  in.  angles  set  between  the  carlines  and  fastened  by  corner 
angles.  The  body  end-carlines  are  double,  being  held  to- 
gether by  rivets  passing  through  spacing  thimbles  and  the 
purlines  and  rafters  not  being  continuous,  this  allows  the 
removal  of  the  vestibule  roof  in  case  of  damage  without  dis- 
turbing the  main  parts  of  the  body  frame,  the  only  continuous 
parts  being  the  side  plates  and  eaves  angles.  The  vestibule 
roof  construction  includes  two  vertical  %  in.  plates  forming 
the  sides  of  the  clere  story  at  this  point,  which  being  properly 
connected  and  stiffened,  assist  in  carrying  the  weight  of  the 
platform  and  vestibule.     The  construction   of  the  roof  and 


vestibuie  Is  In  Its  general  featnres  similar  to  that  used  on  the 
Long  Island  car  mentioned  above,  and  reference  can  be  made 
to  the  illustrations  in  that  article  for  the  basic  features  of 
this  construction,     vi.v.-  -^     .. 

The  underframe  consists  of  two  S  in.  18  lb.  I-beams  set  at 
24  in.  centres,  continuous  from  buffer  beam  to  buffer  beam, 
which  act  as  centre  sills  for  taking  the  buffing  and  pulling 
strains.  The  weight  of  these,  however,  is  transferred  to  the 
side  girders  by  means  of  the  cross  bearers  and  they  are  not  in- 
tended to  support  any  of  the  weight  of  the  car.  They  are 
turned  out  at  an  angle  at  either  end  for  the  purpose  of  giv- 
ing clearance  to  the  radial  draft  gear.  The  side  sills  are  the 
6  X  6  in.  angles  mentioned  above  as  forming  the  lower  part 
of  the  side  girders.  Auxiliary  longitudinal  or  platform  sills 
consisting  of  8  in.  channels  extend  from  the  junction  of  the 
centre  sills  and  buffing  beam  back  through  the  end  sills  and 
connect  to  the  cast  steel  bolster.  These  platform  sills,  by 
means  of  the  novel  end  sill  construction  and  their  special 
connection  below  the  flange  of  the  bolster  are  fulcrumed  in  the 
centre  and  prevent  any  sagging  of  the  platform.  The  cross 
bearers,  of  which  there  are  three  between  bolsters,  consist  of 
a  trough-shaped  pressed  steel  section  passing  below  the  centre 
sills  and  continuous  between  the  side  sills  to  which  they  are 
securely  riveted.  Special  flanged  filling  pieces  are  set  verti- 
cally at  either  edge  of  the  trough  section,  extending  between 
the  side  and  centre  sills:  also  similar  pieces  between  the 
centre  sills.  A  short  cover  plate  passes  through  openings  in 
the  web  of  the  centre  sills  and  fastens  to  the  top  flanges  of 
the  filling  pieces  on  either  side.  Since  the  filling  pieces  are 
alfeo  riveted  to  the  sills  and  the  flanges  of  the  trough  section 
the  whole  construction  forms  a  box  girder.  The  cover  plate 
extends  about  1-3  of  the  distance  from  the  centre  toward  the 
side  sills,  which  will  allow  it  to  be  easily  removed  without 
disturbing  the  side  sheathing.  The  underframing  is  further 
tied  together  and  stiffened  by  two  sets  of  diagonal  ^  x  2%  in. 
bars  connecting  by  gusset  plates  at  the  junction  of  the  bolsters 
and  cross  bearers  with  the  side  sills.  There  are  also  diagonal 
members  consisting  of  pressed  steel  channels  between  the 
ends  of  the  bolsters  and  the  junction  of  the  end  and  centre 
sills.  The  end  sills  are  made  up  of  special  flanged  filling 
pieces  set  in  pairs  vertically  between  the  centre  and  side  sills 
and  a  malleable  casting  forming  part  of  the  draft  gear  ar- 
rangement between  the  centre  sills.  A  channel  which  passes 
continuously  below  the  centre  and  platform  sills  Is  turned  up 
at  either  en^  between  the  flanged  filling  pieces  and  riveted  to 
them. 

The  bolsters  are  of  <;ast  steel  of  a  special  T-sectlon  design 
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ftruotion  is  (lie  snnic  as  tliat  of"th<>  T.ong  islaiul  stool  coach 
<lo.«if;;no(l  and  built  by  the  yanio  conipaiiy,  wliicli  was  illus- 
trator in  tho  February  issue  of  this  journal,  although  it  shoubl 
?.o  rfrnenibored  that  this  is  the  earlier  ot  the  two  desigjis, 
riiis  scheme  piovidos  for  tho  carryinu:  of  the  whole  load  of 
th^  car  body,  inoluditis  tho  undorfranio  and  the  live  load,  by 
(M'o  plate  Kirdoi>,  which  iDriii  tjio  sides  of  the  car  bel(>w  the 
window  sills.  These  are  made  up  of  a  3V1<}  in;  Aveb  plate  86/ 
ill s.  deep 'With  a  bottom  or  tension  njomber  consisting  of  a. 
<  X  r»  in.  angle  which  also  acts  as  a  side  sill  of  the  car.  The 
t'ip  or  comi)ression  nioinljer  is  in  two  |)arts.  the  ouior  one 
Iioiug  a  special  4  X  2'''4  in.  bulb  ansle  and  the  inner  a  7-16, xS; 
lnL-,*a|;.::  The  girder  is  stiffonod  by  the  side  posts  of  3  x  2  In; 
anulos,  located  in  pairs  about  "  IK.  ins.  apart  and  riveted  to 
the  web  plate.  Those  po?ts  arc  offset  at  ibo  toiv  and  bottom 
I'f  the  girder  to  clear  its  upper  and  lower  members.  The  web 
plate  is  made  in  three  sections,  the  joint  coming  at  the  double 
I  X  'J  in.  angks  forming  tho  cripido  posts,  whore  the  plates  are 
I'litt  jointed  and  provided  with  a  cover  plate  with  sufficient 
I'ivets  to  make  the  joint  of  a  strength  e<pjal  to  the  solid  idate. 

The  side  posts  consist  in  the  case  of  the  double  luers  of  two 
-  X  2  in.  angles  set  6  ins.  aimrt  extending  frony  side  sill  to 
^ide  jdate  and  off-sot  as  mentionofl.  in  the  <aso  of  the  single 
iio.sfs  which  .separate  the  two  sashes  of  the  double  windows, 
they  consist  of  the  cripple  posts  of  t Wo  angles  .»<et  and  riv-eteii 


Vestibule  is  in  ffs  generarfeatiiro.s  >itiiiiar  tj»  that  u&^d  ^-n  the 
l^»ng  island  catvinoi»iioitedalnivo.an(ireforeh('e  can  be  made 
to  the  illust rations  in  that  arti«  le  foi*  the  Imsic  featsrea  of 
this  cOnstiaictiotiv;    i^:}   -.  y    .  <V, 

The  un<lerframo  consists  .of  two  s  in.  is  lb.  I-l)oanus  sf^t  at 
1'  t  ill.  cent  res,  eoniinuous  from  Iwiffer  b«"^ni  to  bnffer  beam, 
which  a<t  as:  <*eutresilis  for  taking  the  buffing  and  pulliUR 
«trains^i    Tlie  weight  of  these,  fioweveri  is  ifansfei'nwl  ito^  t^^ 

■  side  girders  hy  nieans  of  the  ci-6ss  bearerss  and  they  are  not  in- 
tended to  isupport  any  of  tho  weight  of  the  «:'ar.  They' are 
turned  oiit  at  an  atigle  at  either  end  for  the  iturpose  of  giv- 
ing clearatlceJio^tlie  radial  draft  geftr^^^^T^^ 

'?iS  X  !&  inoaflKl«*i  n^Otion^'d  al)dve  ^as  fornHUg  tlie.  lowroifr  iwii-t. 
(jf  the  side  girders,     .\ti\iliary  longinuUnal  or  plaffoi^iu  sills 

consisting  of  S  in.  rtiannols  cxto^jd  from  tiie  junction,  of  the 
centre  sills  and  huffing  beam  hdcWtbrough  tfee  end  siTIs  and 
c()nnect  to  the  ,<Jast  steel  bofsteri.Tiiese  ptatf«nri  silM.  b> 
means  of  the  novel  end  sill  construction  and  th<M"r  sperial 
connection  helow  th«i  flange  oif  ihe  hoLster  ate  fiilciitmed  in  the 
centre  and  jirevent  any  sagging  of  tlie  platform.  The  cross 
bearei's.  of  which  there  are  three  t)et*eeh  IWHsifers.  i'fmiiii^t  of 
a  trough-shaped  irres-sed  steel  <s>cti<JB  passing  lielow  (he  centre 
sills  and  <ontinuotiP  belwoon  (he  sid"  sills  to  which  they  are 
-securely  riveted,  Spe<ial  flanged  filling  pieces  are  set  yeiTi- 
cally  at  either  edge  of  the  trough  Rection;  extending  t»e<weeti 


TORPther  and  extending  from  the  side  sill  to  the  belt  rail,  ai)OYe,t^  centre   sills:    also   sinvilai-   pie<res   l)et*eeil   (|ie^. 

vluVh  they  are  continued  by  a  2«i  xlJi^  in.  T.  carried  to  the  ,   contro  silTi<.     A  short  cover  plate'  passes  til  vouch  openings  in 

^!de  plate,  the  side  plates  beingf^/^x  3  in;  angles  extending     -the  the  centre  sills  and  fastens  to  the  top  flanges  of 

V  ■      ■    "     ■  >  ^^^^^^^^^  v^^^  filling  pieces  on  either  side.     8in<^  the  filling  pieces  are 


iit-  ftill  length  of  the  car.  ■■f^y^"  .^''-^i':-';':-'-.; '-  '  /■''■k^'-:-  .y-^'i'' 

'.The  carlines  consist  of  !•%  x  i\4  in.  aiigles  In  one  pie<e  froiii 
-ide  plate  to  side  fdate.  being  formed  to  the  proper  roof  con- 
•our.  There  is  a  carline  at  the  jun<tiou  of  ea«h  single  side 
;msl.  anri  two  set  r,  ins.  apart  at  the  jutntion  of  rai'b  <loi|ble 
|M)t>t.  with  the  side  plate.  They  are  Se<nred  to  the  side  plate 
'>y  flanged  corner  angles.  The  carlines  are  spaced  and  stjfj 
fened  l»y  tho  pnrlinos  wbicli  consist  of  short   stM-t inns  of  1'.,  x 


alSp  rfvetetl  to  (he  sills  and  (he  flanges  of  the  trough  se<tiou 
the  whole  cons(  met  ion  forms  a  box  girder.  The  cover  plate 
extends  about  l-tl  of  the  di.'^tanco  from  tho-<cntro  toward  the 
side  sills,  whith  will  allow  it  to  bo  easily  retuoved  without 
ilisttirbing  the  side  t^hea thing.  The  underframin.g  is  ftirther 
tiwl  (ogether  and  stiffened  by  two  sets  of  diagmial  U  x  2%  in. 
bars  connecting  by  missot  idal<>s  at  th«'  junction  of  the  bolsters 


^^'^i.in.  angles  set  between  the  carlines  and  fasicnoil  by  corner      and  <i<>.ss  l>earors  with  the  side  sills.     Tliero  arr  als<>  dia.gonal 
ngles;     The   body   end-carlines    are   double,    being   held    to-      iuombers    consis<in«    of    pre«se<l    Steel   channe^^^^ 
aether  by   rivets  passing  through   spacing  thimbles  and   the     ends  of  the  holsters  and  tho  junction  of  tlie  end  nnd  centre 


'irlluf'S    and    rafters    not   l>eing   continuotts.    Ibis    allows  the 

luoval  of  the  vestibule  roof  in  case  of  damage  without  di&- 

'  iibing  the  main  parts  of  the  body  frame,  the  only  roniinuous 

•^rts  being  the  side  ftlates  and  eaves  angles.  The  vestihule 
roof  oonstrtKtion  includes  two  vertical  ^4  in.  platxvs  forming 
'Ho  si<if«s  of  the  clorf  story  at  this  point,  which  being  luoperl.v 

'iinectod  and  stiffened,  a.ssist  in  carrying  the  weight  of  the 

-ttform    and    vestibule.     The   construction    of   the  roof    and 


sills,  Tlie  end  slllH  are  made  np  of  special  flanged  filling 
-plet-es  set  in  pairs  vertically  lutweon  the  lentre  and  side  sills 
and  a  malleabh^  castin.g  forniing  part  of  the  draft  gear  ar- 
ra n ge.in en t  between  the  centre  sills.  A  chaunol  which  passes 
continuously  below  th.e  centre  and  platfonn  sills  Is  turned  up 
at  either  end  l»et ween  tlve  flalig.e<1  filling  |rt«»<^  a.nd : riyete4  ■€<». 
ihem."    '■'■■-■'■..-■..'  '}.■'..-'''-:■- :'^ ''■'■' :■'-'■'■   :;■''■ 'rr  ^''^ 

The  l>o1sterR  'are  of  <!ast  steelvOf  «  *pecfa1  I-sectfon  design 
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with  a  broad  top.  They  are 
arranged  to  fit  around  the 
centre  sills  and  include  the 
centre  plate.  Lugs  are  pro- 
vided for  the  fastening  of  the 
platform  sills.  Cast  steel 
filling  pieces  are  fitted  be- 
tween the  centre  sills  and 
above  the  flange  of  the  side 
sills  and  a  heavy  cover  plate 
passing  through  the  webs  of 
the  centre  sills  and  riveted 
to  the  outstanding  flanges  of 
the  bolster  is  provided.  This 
cover  plate  is  also  of  such  a 
length  that  it  can  be  removed 
without  disturbing  the  side 
sheathing.  The  bolster  is  so 
constructed  that  it  can  easily 
be  removed  without  disturb- 
ing the  structural  part  of  the 
car.  These  bolsters  carry 
practically  the  whole  weight 
of  the  car  body  and  Its  load 
from  the  side  girders  direct- 
ly to  the  trucks. 


The  floor  is  of  "Acandolith"  laid  on  corrugated  steel  sheets, 
which  are  supported  by  the  centre  sills  and  longitudinal  floor 
angles  resting  on  the  cross  bearers  and  bolsters.  These  longi- 
tudinal angles  are  further  supported  by  the  floor  beams  ex- 
tending from  centre  to  side  sills,  equally  spaced  between  the 
cross  bearers.  The  floor  is  finished  by  a  tread  of  narrow 
wooden  strips  which  are  screwed  in  place  and  give  a  secure 
footing.  These  run  longitudinally  in  the  centre  aisle  and 
cross-wise  between  the  seats.  As  will  be  noticed  in  the  section 
of  the  under  frame,  there  is  a  clear  space  of  about  4  ins.  be- 
tween the  floor  and  the  cross  bearers,  bolsters,  etc.,  which 
permits  the  convenient  installing  of  electric  wires,  air  brake 
piping,  etc. 

The  draft  gear  is  of  the  National  Malleable  Casting  Com- 
pany's truck  actuated  radial  design,  which  will  permit  the 
cars  to  be  coupled  positively  and  without  difficulty  on  a  135 
ft.  radius  curve.  With  this  arrangement  the  spring  draft  gear 
is  placed  between  the  centre  sills  about  3  ft.  ahead  of  the 
bolster  and  from  it  the  draw-bar  extends  outward  and  down- 
ward, connecting  to  the  coupler  on  a  level  below  the  centre 
sills.  The  draw-bar  is  pivoted  just  ahead  of  the  draft  gear  and 
has  a  connection  on  either  side  to  the  corners  of  the  truck 
frame;  this  connection  has  double  ball  joints  and  is  fitted 
with  springs  and  follower  plates  in  such  a  manner  that  as 
the  truck  swings  it  will  carry  the  draw-bar  apd  coupler  with 
It,  always  keeping  the  draw-bar  exactly  tangent  to  the  curve. 
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However,  since  the  connection  is  made  through  springs  any 
slight  unusual  movement  of  the  coupler  will  not  affect  the 
truck.  The  air  and  steam  hose  are  carried  from  the  draw 
head  and  take  the  same  movement.  The  spring  buffer  is  also 
l)ivoted  and  connects  to  the  draw-bar  by  a  cast  steel  lug  set 
in  a  pocket,  so  that  it  will  take  the  same  movement  as  the 
(•oui>ler  and  thus  the  buffing  strains  after  passing  the  capacity 
of  the  spring  buffer  will  be  transferred  to  the  draw-bar  and 
thence  to  the  centre  sills.  The  whole  arrangement  is  sup- 
l>orted  and  secured  to  guides  as  showa  in  the  detailed  illus- 
tration. ■•-"'-  -      '^' 

The  interior  of  the  car  is  finished  largely  by  drawn  steel 
moldings  and  specially  rolled  steel  plates.  The  head  lining  is 
of  "Durite,"  which  is  a  special  artificial  wood,  as  is  also  the 
outside  of  the  roof,  in  the  latter  case  being  covered  with 
painted  canvas  with  copper  flashings  at  the  hips  and  eaves. 
The  seats  are  of  rattan,  fireproofed,  and  fitted  to  steel  frames, 
lieing  of  the  "walk-over"  type  furnished  by  the  Hale  &  Kil- 
burn  Company.  The  deck  windows  are  of  art  glass  and  Auto- 
niatic  Ventilators  to  the  number  of  four  on  either  side  of  the 
(lere-story  and  two  in  the  saloons  have  been  provided.  The 
<ar  is  equipped  for  both  electric  and  Pintsch  gas  lighting  and 
has  both  electric  and  steam  heating.  The  Pintsch  gas  chan- 
deliers are  located  in  the  centre  of  the  roof  and  the  incandes- 
cent lights  to  the  number  of  30  along  the  edge  of  the  deck  in 
aihiition  to  12  in  pairs  between  the  gas  lamps.  The  electric 
heaters  are  placed  beneath  the  seats  and  the  steam  heat  pipes 
'Te  placed  along  the  side  of  the  car  in  the  usual  manner.  This 
double  arrangement  of  heating  and  lighting  is  necessary  since 
'he  cars  will  be  operated  over  lines  not  yet  electrified.  An 
electric  fan  is  placed  just  under  the  deck  in  each  end  of  the 
'ar. 

The  motorman's  control  apparatus,  which  is  located  in  the 
••luls  of  the  vestibules  on  the  right  side,  consists  of  a  Sprague 
^ieneral  Electric  master  controller  so  arranged  with  a  trip- 
i'»«ig  device  that  if  the  motorman's  hand  leaves  the  handle 
'be  controller  will  spring  to  the  off-position  and  at  the  same 
time  give  an  emergency  application  of  the  brakes.  This  con- 
^ioller  is  situated  for  operation  by  the  motorman's  left  hand 
^UU  can  be  locked  when  not  in  use.     Directly  in  front  of  the 
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inotorman  is  the  engineer's  valve  of  the  quick  service  West- 
inghouse  brake  system.  He  also  has  conveniently  located  a 
cord  leading  to  an  air  whistle,  and  just  behind  hint  in  the  end 
bulkhead  of  the  car  is  arranged  a  switchboard  containing 
all  of  the  switches  and  fuses  necessary  for  operation  from 
that  end.  This  is  closed  and  locked  by  a  steel  door.  Each  car 
is  provided  with  an  electric  head  light  at  either  end  located 
on  the  roof. 

It  will  be  noticed  that  there  is  an  extension  platform  at  the 
ends  of  the  car  outside  of  the  vestibule  which  has  been  in- 
stalled simply  as  a  gangplank  between  the  cars,  made  neces- 
sary by  the  large  overhang  of  the  radial  coupler,  which  in 
turn  is  demanded  by  the  sharp  curves  on  which  the  car  will 
be  operated  in  the  Grand  Central  station. 

The  car  weighs  105,500  lbs.  total,  in  running  order.  Of  this 
the  body  of  the  car  weighs  59,860  lbs.  without  electrical  equip- 
njent  and  07,200  lbs.  with  electrical  equipment.  The  motor 
truck  weighs  15,000  lbs.  and  the  trailer  truck  11,140  lbs.,  the 
weight  of  the  motors  alone  being  12,160  lbs.  for  two,  thus  the 
car  with  one  motor  and  otie  trailer  truck  but  without  motors 
or  the  electrical  api)aratus  on  the  body  would  weigh  86,000 
lbs.  or  about  1,344  lbs.  per  seated  passenger,  which  compares 
very  favorably  with  a  modern  substantially  constructed  wood- 
en passenger  coach. 

The  specialities  in  the  car  not  previously  mentioned  are  as 
follows:  The  Safety  Car  Heating  &  Lighting  Co.'s  Pintsch  gas 
lighting.  Gold  Car  Heating  &  Lighting  Co.'s  steam  heat;  Con- 
solidated Railway  Electric  Light  &  Equipment  Co.'s  electric 
heaters.  The  hardware  from  Adams  &  Westlake  Co.  Mc- 
Carthy continuous  basket  racks,  Rostand  Mfg.  Co.  The  steel 
mouldings,  Dahlstrom  Metallic  Door  Co.  The  sash  balances, 
National  Lock  Washer  Co.  Tower  couplers,  National  Malle- 
able Castings  Co.  Automatic  ventilators.  Automatic  Ventila- 
tor Co.  Safety  treads,  American-Mason  Safety  Tread  Co. 
Door  operating  devices,  Pitt  Car  Door  Co.  Curtains,  Curtain 
Supply  Co.  The  roof  covering  and  head  lining  of  "Durite," 
Indestructible  Fibre  Co.  The  "Celinite"  for  Insulating  the 
Interior  finishing,  H.  W.  Johns-Manville  Co.  Signal  lamps 
and  brackets,  Dressel  Railway  Lamp  Works  and  thermometers, 
Parker  Mfg.  Co. 


The  general  dimensions  are  as  follows: 

Length    oTer    buffers 60   ft.    0   Ins. 

Length    inside    body 48    ft.    11%     l«t. 

Width   over   side   sills 9    ft.    SVi    Ins. 

Height,   rail    to   top   of   roof 13    ft.    9Vi    ins. 

Total    weight    in    running    order 105.500    lbs. 

Weight    of    body 67,170    lbs. 

Weight    of   body    without    electric    equipment 59,860    lbs. 

Weight  of  trucks — motor  truck,   15,000  lbs.,  trailer 

truck     11,140  lbs. 

Weight  of  motor  and    numl)er   per  car 12,160    for   two. 

Weight    of    electrical     apparatus     without    motors, 

included    la    body 7,340   lbs. 

Seating   capacity    64  passengers. 

.Vumber  of  saloons   or   toilet   rooms 2. 

Type  of  truck — Four-wheel  motor  truck,   motor  truck   wheel   base   7    ft. 

0    in..    36-iD.    wheels ;    trailer    truck    wheel    base    6  ft.    0  ins.    and 

33- in.    wheels. 


The  Store  and  Supply  Department. — If  you  will  investi- 
gate fully  you  will  find  that  the  material  issues  of  a  railroad 
cover  more  than  45  per  cent,  of  the  entire  operating  expenses. 
As  every  one  present  knows,  the  subject  of  handling,  storing 
and  distributing  this  material  is  receiving  more  general  atten- 
tion by  the  executive  officials  than  ever  before.  For  the  double 
reason  of  its  magnitude  and  the  nature  of  the  operations  In 
this  department  there  lies  an  opportunity  as  in  few  others  of 
a  railway  for  causing  disastrous  waste,  or  effecting  immediate 
and  far  reaching  economie.s.  Through  poor  management,  care- 
lessness, faulty  judgment  in  our  department  there  may  be 
waste: 

In  money  tied  up. 

In  selection  of  poor  material. 

In  lack  of  care,  permitting  shrinkage,  etc.,  while  in  stock. 

Through  not  ordering  promptly,  or  just  in  advance  of  the 
need. 

Through  imperfect  handling  and   delayed  delivering. 

In  office  work  through  inadequate  system. 

Unless  these  evils  are  prevented,  or  remedied,  if  they  already 
exist,  the  work  of  the  store  and  supply  department  will  fall 
far  short  of  the  maximum  efficiency. — Mr.  N.  M.  Rice,  before 
the  Railivay  Storekeepers'  Association. 


The  total  number  of  boiler  explosions  in  1906,  as  recorded 
by  the  Hartford  Steam  Boiler  Inspection  &  Insurance  Co.,  was 
431  or  19  less  than  for  1905. 


Mabch,  1907. 


AMERICAN  ENGINEER  AND  RAILROAD  JOURNAL. 


8? 


WELDING  FRAMES  WITH  OIL. 


By  C.  J.  MouKisox. 


Broken  frames  have  always  been  an  item  of  considerable 
expense,  and  witli  the  modern  heavy  engines  this  expense  has 
assumed  serious  proportions.  Not  only,  under  ordinary  circum- 
stances, does  the  repair  of  a  broken  frame  require  almost  com- 
plete stripping  of  an  engine,  but  it  keeps  it  out  of  service  from 
five  to  ten  days,  depending  upon  the  shop  facilities.  A  number 
of  methods  of  welding  the  break  without  removing  the  frame 
from  the  engine  have  been  tried.  Probably  the  cheapest  and 
best  of  these  is  that  of  heating  the  frames  to  the  welding  point 
by  means  of  an  oil  torch.  The  details  of  making  the  weld 
differ  in  different  shops,  but  the  general  method  is  the  same. 

Crude  oil  is  used  and  there  are  many  designs  of  burners. 
One  of  the  most  successful    is   shown    in   the   accompanying 


HOif  S 


OIL 


OIL    BVRN'ES    FOR    WELDIXC    FR.\MES. 

sketch.  With  this  burner  a  4  x  4  in.  sedion  can  be  brought  to 
a  welding  heat  in  from  foriy-five  to  fifty  minutes.  The  burner 
is  a  half  inch  globe  valve  with  an  atomizing  attachment 
screwed  in  the  top  in  place  of  the  valve.  Oil  enters  at  one  side 
of  the  valve  and  air  at  the  other.  The  oil  passes  through  the 
outside  passages  of  the  burner  and  the  air  through  the  cen- 
tre one.  The  oil  is  fed  by  gravity  from  a  tank  holding  about 
twenty  gallons,  which  may  be  stood  on  the  running  board  or 
any  other  convenient  place.  Air  is  used  from  the  shop  line 
and  will  give  good  results  at  pressures  from  75  to  100  lbs.  per 
sq.  in.  The  oil  and  air  pipes  must  have  the  valves  about  four 
feet  from  the  burner  so  that  the  operator  can  handle  them 
without  being  blistered  by  the  heat.  One  burner  will  do  for 
sections  up  to  about  4VL'  x  4^^  ins.,  but  for  sections  larger  than 
this  it  is  advisable  to  use  two  burners,  one  on  each  side  of  the 
frame. 

Different  designs  of  frames  and  breaks  in  different  sections 
will  require  a  variation  in  the  method  of  welding,  but  a  de- 
scription of  the  method  used  in  welding  a  break  over  the  front 
driving  box  on  a  heavy  2-6-2  type  engine  will  probably  make 


the  general  method  clear.  The  section  at  the  bi-eak  was  6x7 
ins.,  or  42  sq.  ins.  The  frame  was  held  rigidly  in  place  and 
with  a  tram,  with  arms  about  IS  ins.  long  to  clear  the  furnace, 
punch  marks  a-b  were  made.  A  tram  was  also  set  to  show 
the  distance  the  jaws  should  be  apart  at  the  bottom.  A  jack 
was  then  placed  in  the  jaws  and  the  break  was  opened  up. 
The  bad  iron  (about  ^^  in.)  was  chipped  out  with  an  air  ham- 
mer. A  piece  of  iron  of  slightly  tapering  section,  %  of  an 
inch  thick  at  the  centre,  and  measuring  6^4  x  7^4  ins.  outside, 
was  placed  in  the  break.  Heavy  bolts  were  then  placed  across 
the  jaws,  as  shown.  The  jack  was  slacked  off  and  the  bolts 
tightened  up  until  the  piece  was  held  securely  in  place.  A  piece 
of  iron  ('A')  3  ins.  wider  than  the  frame  was  then  bolted  on 
the  frame. 

A  furnace  of  fire  brick  and  clay  supported  on  a  sheet  of  iron 
on  horses  was  next  built  up  around  the  break.  The  inside  di- 
mensions of  the  furnace  at  the  break  were  S  ins.  long  by  IC  ins. 
high,  so  placed  that  the  bottom  of  the  furnace  was  6  ins.  below 
the  frame  and  the  sides  4  ins.  each  side  of  the  break.  The 
furnace  tapered  off  from  this  size,  at  an  angle  of  about  30  degs, 
with  the  frame,  to  two  openings  about  3x3  ins.,  one  each 
side  of  the  frame,  level  with  the  bottom  of  the  furnace  and 
18  ins.  from  the  frame.  Just  above  the  break  a  vent  of  sim- 
ilar size  was  left. 

In  building  the  furnace  half  bricks  were  placed,  at  a  num- 
ber of  places,  so  that  they  could  easily  be  removed,  thus  leav- 
ing openings  through  which  the  weld  could  be  worked.  Both 
burners  were  started  and  the  frame  heated  up  to  the  welding 
point.  Borax  was  used  freely  as  a  flux.  Several  heavy  blows 
were  then  struck  at  "A"  with  a  ram  and  the  bolts  were  drawn 
up  until  the  tram  showed  the  frame  to  be  within  3  16  in.  of 
its  normal  length.  One  burner  at  a  time  was  then  shut  off 
and  the  weld  was  worked  up  with  a  heavy  long  stroke  air 
hammer,  using  a  bar  three  feet  long  placed  through  one  and 
then  another  of  the  holes  left  for  this  purpose.  Both  burners 
were  then  extinguished,  the  furnace  quickly  knocked  down  and 
the  weld  trimmed  up. 

Another  method  that  has  proved  successful  where  the  section 
of  the  frame  to  be  repaired  is  subject  to  severe  up  and  down 
stresses  was  to  drill  two  2-in.  holes,  4  ins.  apart,  one  each 
side  of  the  break  and  then  on  the  centre  line  between  the 
holes  to  drill  -5, -in.  lioles.  The  frame  was  then  spread  until 
the  centres  of  the  2-in.  holes  were  5  ins.  apart.  The  bad  iron 
in  the  break  and  the  iron  between  the  holes  was  chipped  out 
witti  att  air  hammer,  as  shown  in  the  sketch.    A  piece  was  then 


( 


forged  and  machined  to  fit  this  opening  and  was  driven  in. 
Pieces  were  also  i)ut  in  the  break  on  each  side  of  the  connect- 
ing piece  and  the  weld  was  made  as  above. 

One   prominent  shop  shows   the  following  cost  of  welding 
f  ra m es  with  oil r  • " •  :    ♦     ' . .  " 


Erecting  shop., 
Rod  Work. . ,'. 
Forge . 


Miscellaneous. 
Totali  .^.., 


$1C 

41 

6 

09 

16 

44 

3 

78 

t'^'i-   »   *    •    »    **r    , 


.1:42.72 


This  total  cost  is  only  a  few  dollars  more  than  the  actual 
cost  of  welding  alone  when  the  frame  is  taken  down  and  sent 
to  the  forge. 


METHOD  OF  CXAMPING   FB-\ME  FOB  WELDING. 


Pl.\neb  vs.  Mii.i.ixG  M.\cHiNF.. — To  sum  up,  then,  my  belief 
is  that  where  the  simpler  plane  surfaces  that  naturally  lend 
themselves  to  grouping  are  to  be  produced,  the  planer  with 
a  proper  equipmert  is  the  natural  machine  to  use,  and  will  be 
found  to  give  the  lowest  piece  cost.  It  is  undeistood,  of 
course,  that  the  piece  cost  when  figured  includes  its  propor- 
tionate share  of  fixed  costs  as  it  always  should. — Mr.  H.  P- 
Fairfield,  in  Machinery. 
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SANTA  FE  TYPE  LOCOMOTIVE  WITH  SMOKEBOX 

SUPERHEATER. 


Pittsiu'ik;.   Shaw  mi  r  &  N«iktiikun    Raii.koad. 


The  Baldwin  Locomotive  Works  recently  completed  a  very 
heavy  simple  2-10-2  tyi)e  locomotive,  for  the  Pittsburg, 
Shawnjut  &  Northern  Railroad,  which  is  illustrated  herewith. 

This  locomotive  is  distinctive  for  a  ntuuber  of  reasons. 
In  the  first  place  it  is  the  thirtieth  thousandth  locomotivo 
turned  out  from  the  Baldwin  locomotive  Works;  it  is  the 
heaviest  simple  locomotive  ever  built;  it  has  the  largest  sim- 
ple cylinders  ever  applied  to  a  locomotive;  it  is  equipped  with 
a  sniokebox  superheater  of  new  design  and  it  carries  but  160 
lbs.  steam   jiressure.     The  locomotive  in  general  size  and   ap- 


|)earance  is  very  similar  to  the  tandem  compound  locomotives, 
of  which  there  are  a  large  number  in  oi)eration  on  the  Atchi- 
son, Topeka  &  Santa  Fe  Railway.  These  were  illustrated  in 
this  journal  in  19o:5.  i)ages  :{72  and  :'.98;  1904,  page  176.  It 
exceeds  those  locomotives  in  total  weight,  but  does  not  have 
(piite  as  large  attractive  effort. 

The  simple  cylinders  are  equipped  with  slide  valves,  oper- 
ated by  the  Walschaert  valve  gear.  This  arrangement  of  the 
valve  gear  has  the  combination  lever  on  the  outside  of  the 
guides,  and  in  order  to  prevent  the  valve  chest  from  exceed- 
ing the  clearance  limits  the  valve  has  been  thrown  ?.'(.  ins. 
inside  the  center  line  of  the  cylinders  and  the  connection  to 
the  gear  is  made  through  a  rocker  arm  having  both  arms 
pointed  downward  and  supported  in  bearings  bolted  to  the 
cross  tie,  which  in  turn  is  supported  on  lugs  cast  in  one  piece 
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with  the  upper  frame  rail.  The  outer  arm  of  the  rocker  shaft 
is  connected  to  the  combination  lever  and  the  inner  one  to  the 
valve  stem  through  a  cross  head  connection. 

The  boiler  is  of  the  extended  waSon  toj)  tyi)e,  being  78-Ti  ins. 
ill  diameter  at  the  front  ring  and  8G  3/16  ins.  at  the  dome 
•  nurse.  The  tubes  are  20  ft.  long  and  2Vi  ins.,  in  diameter. 
ilicre  being  391  in  the  barrel.  The  cylinders,  which  are  28  ins. 
ill  diameter,  with  a  :J2-in.  stroke,  are  the  largest  ever  applied 
10  a  simple  lo.omotive,  and  are  equivalent  to  a  25  x  :i2-in. 
cylinder  with  200  lbs.  steam  pressure.  Each  cyl- 
indier  is  cast  with  Ivalf  of  the  saddle  in  the  usual 
Hianner. 

The  iioint  of  greatest  interest  in  this  loco- 
riictive  is  the  superheater  which  has  been  ai)plied 
in  the  front  end.  Reference  to  the  illustrations 
will  show  the  design  and  ananguuent  of  this  de- 
vice, and  it  will  be  readily  notice<l  that  this  type 
of  sujierheater  dees  net  interfere  with  the  ordi' 
iKuy  boiler,  simply  leiuiring  an  extended  smoUt- 
IKJX.  It  can  be  fitted  to  any  loccmotive  now  using  . — - 
saturated  steam  by  the  ai)plication  of  a  new 
snu)l<el)ox.  ainl  it  <an  rlso  be  removed  from  any 
locomotive  without  int^ifei^s  with  its  oi>eraticn 
w4tb  satuii'tfd  steam  i\v  si:ii)dy  replacing  the 
siviierheater  with  t*-e  o'dinM-y  steam  pi jies.  In 
,bjief.  the  superhej'irr  ton^ists  of  two  cast  steel 
Jippders  en  either  plcJe/which^^^^^^^^    cored  with  the 


thence  down  through  both  the  inner  and  outer  groujis  of  the 
forward  se<tion  and  through  a  passage  way  in  the  lower 
header  to  the  saddle.  These  tubes  are  healed  b,v  the  gases 
from  the  fire  tubes  and  the  deflecting  tdatvs  are  so  arranged 
as  to  compel  these  gases  to  circulate  around  the  tubes  on  both 
sides  to  the  front  end  of  the  smoke  box  and  thence  back 
through  the  center  to  the  stack.  Thus  ihe  superheater  uses 
only  such  heat  as  is  ordinarily  wasted  through  the  stack,  an  1 
whatever  gain  in  superheat  is  obtained  is  clear  gain.     Experi- 


UALDWIN     Sl'l'KRIlKATKU- 


>!.    *    X:  R.    B.    LOeio MOTIVE. 


\ln'oper  passages  and  walls     These  headers  are  connected  by  a 

torge  nuniber  of  curving  tubes,  which  follow  the  contour  of  the 

"mokebox  shell.     The  tubes  are  expanded  in  tube  iilates,  an'! 

-these  plates  are  bolted  to  the  headers.     The  curving  lubes  are 

'I'led  into  groups  and  the  passages  in  the  headers  are  so 

""ranged  that  the  steam   after  leaving  the  T  head  on   either 

''•"  !»asses  down  through    the  grouji   forming  the  outer   four 

•''■'^   of   the   rear   sec  ion    of    sui>erheater   tubes,    then    crosses 

■I"   in   the   lower  header  and    passes  tip   through    the   inner 

^tir  rows  of  the  same  section,  thencariown  through  the  inner 

'111])  of  the  next  section  arid  up  through  the  outer  group,  and 


nlients  so  far  iuade-with  this  tjpe  of  superheater  show  that 
while  it  i.<!  not  possible  to  obtain  a  ver>'  high  degree  of  stiper- 
heat,  enough  is  obtained  to  very  decidedly  increase  the 
economy  of  t lie  boiler.  The  front  end  is  heavily  lagged  at  al! 
l)oints  to  prevent,  as  far  as  possible,  all  loss  of  heat  by  radia- 
tion. The  arrangement  of  the  draft  4>ii>es,  stack  and  exhaust 
nozzle  is  clearly  shown  in  the  illustration. 

The    general    dimensions,    weights   and,  rat4os  tfPilhe-Jtpco- 
raotive  are  as  follows:^  ■  /  .^    ■■^'^■''''-'—'■^'--"■-\^^-':':'^'.  '^    '■" 

Gauge  •.._.........  .....i..^r::H...•,;,^^^^  i   ft.  vi^   i,,. 

Sorvic^  -  ...  s  .,.;.  W".i[..:%  , ,  v»XV.*'".->.i-.i:^i  ■.  1 ,  .  .  frtiglit 
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SANTA  FE  TYPE  LOCOMOTIVE  WITH  SMOKEBOX 

SUPERHEATER. 
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■|'li«'  Maltlu'iti  Uofoiuoilvc  Works  r«'»<-uilv  toiii|il«-ir<i  a  v*m:\ 
lnav\  siiij|il»'  .1\*<-  iy|M'  l»«(.nu>iivr.  l»)i-  ihc  riilsliniu. 
Shawniin    &   \«ntU«Tii   Uiiilinail,   which    is  iiliisi  laird   h<i»'Wiiii 

VUia  locoinoiive  .1&.  •llsliiwtivf  for,  ji  iiuiulH'r  of  .n'sisons 
hi  ihe  Hist  |iia«-e  ;if  1^  thv  thirlicih  tlioiisamltli  iiMoUinUv- 
tiirht'<l  nnt  fiom  lhi>  Haiiiwiii  l.m oiiml  ivc  Works;  it  is  !h< 
ht'tivi«'si  siin|)ic  l«Moni(»ti\t>  cvn-  Imili  :  ii  lias  thf  lar.i;<'sl  s;itii 
pie  «ylin»It*rs  ever  upplicc]  lo  a  Inmiiniiivf:  it  is  cuiiipptd  wiiji 
a  snu»k»'i)0.\  supejIuahT  of  hPW  <l»'si,mi  ainl  it  r.urics  Inil  jtin 
llis.   steaHi    pivssiu"«',      'V\u-  hudHitiiix"    in    i:fiifi;il    sizt-  ami    ap 


pi:ii;iiire  :|s  ywy.  siiiiil;ii"  n>  the  i;mil>"iu  <iiiii|M)im(|  locomotives, 
i:!'  which  there  ai'e  a  htiiie  iiniiiiter  in  operatitm  on  tlie  Ateiii- 
son.  'I'opelia  &  Santa  Ki«  itatlwa.v.  These  wen'  illustrate*!  in 
iliis  jotiinal  in  ]'M<.\.  paties  :'.7:.'  ami  :'.'.>n;  1'.«h4,  pa«e  ]!('>.  It 
cxceetis  liiosc   locoiiioi  i\  cs    in    loiiil    wciiilii,   lint    (|o»-s   not    have 

quite   a-S   lilTKe  H    traetiv  (•   elloit.  ■.>.;•".■;:■'■:>, -a    •i;  ■,.••-;    •   :' 

'I'lie  simple  cylinders  arc  eipiippe-l  wiJli  slMe  vnTves.  oprr- 
.iieil  liy  the  Wiilsdiae:  I  valve  near.  This  arrangement  of  tlie 
villw  uear  has  tln^  eomhination  lever  on  the  outside  of  th" 
Uuhles.  ami  in  order  »«•  iucvcni  the  vulve  chest  from  exet>e(l- 
inu  il'c  cjcjirance  Mmiis  the  valve  ha.-  heen  thrown  :!'._.  ins. 
iiisiije  ih-  center  line  of  tjie  cyliml<is  ami  Ihe  connection  lo 
ihf  .t^.ar  is  maile  ihrout;h  a  rocUer  arm  having  both  arms 
)>oiMi«-i|  (lowiiwani  am!  supporleij  in  lic;iriii.t;s  holled  lo  (hi* 
cr*i.ss  tie.  which  in  turn  is  supporietl  on  liiKs  cast   in  one  |»ie(  e 
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^"  AM  Kin  CAN    ENGINEER   . 

Fuel bituminous     coal 

Tractive  effort    (i(),(Mio    lt>s. 

Weight   in   worlting  order,  est 28X.OOO    lbs. 

Weight    on    drivers,    est 235,000    lbs. 

Weight  of  engine   and   tender   in   working  order,   est 450, oOo    lbs. 

Wheel  base,   driving   19   ft.    9   in. 

Wheel  base,  total    35  ft.   11  in. 

Wheel  base,  engine  and  tender 67   ft.   4  ','j    in. 

RATIOS. 

Weight  on   drivers  -i-  tractive   cltort 3.92 

Total    weight    -i-    tractive   effort    4.H 

Tractive  effort  x  diani.   drivers   H-   heating  surface 715 

Total  heating  surface  —  grate  area S2 

Firebox   heating   surface  —   total    heating   surface,    per  cent 4.4 

Total    heating  surface   ~   superheater   heating   surface H..'! 

Tube  heating  surfac-e  -~  i^uperheater  heating  surface «. 

Weight   on   drivers    -:-   total    heating   surface 49 

Total    weight     f-    total    heating    surface tiO.o 

Volume  both   cylinders    22.82   ru.    ft. 

Total    heating   surface   -:-    vol..  cylinders .  , 210 

Siiperhealor  heating  surfa(  o    ;-   vol.   cylinders.  ',  ^.  i.i, XiA 

(Jrate    area     ;-    vol.    cylinders ..,..'.■,. 2.57 

c YLi.vntRS,,    .  ■   ■ .' "'    ;. 

Kind .,v.  w*'.  . Simple 

K'ameter  and   stroke    v«V', .' . .  *'. 28x32    in. 

Kind    of    valves ■.  ...  i  .'.'.■,.  v  .  .  .  .Bal.    slide 

WHEELS. 

Driving,   diameter  over  tires    57    in. 

Driving,  thickness  of  tires .,:.,,  ,,-.,, 3'.j    i.  . 

Driving  journals,   main,  diameter  and   length.....;..:.. 11x12    i". 
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\ND  RAILROAD   JOURNAL. 


INSTRUCTIONS  TO    GOVERN  THE  USE  OF   COKE 
ON  LOCOMOTIVES. 


Mr.  .?.  E.  .Mulilfelil.  general  superiniemlent  of  motive  power 
(if  the  Baltimore  &  Oiiio  Railroad,  has  issued  the  followinii 
instiiutions  to  govern  the  use  of  coke  on  the  locomotives  on 
that  road.  This  is  a  subject  that  is  of  mtioli  Importance  as 
a  possible  solution  of  the  smoke  problem,  particularly  on 
those  roads  having  freight  terminals  within  the  limits  of 
large  cities,  and  we  are  pleased  to  be  able  to  publish  these 
instructions  at  this  time. 

Coke  should  be  of  a  hard  quality,  as  free  from  dust  as  prac- 
ticable, and  of  48  or  72  hours'  burning. 

When  coke  is  furnished  from  chutes  to  locomotive  tenders 
the  floor  of  the  chute  should  be  arranged  as  a  screen  so  that 
the  fine  dust  will  be  removed  and  not  passed  to  the  tender. 
The  screen  should  be  made  of  1-in.  round  steel  bars,  spaced 
1    in.,  and   running   longitudinally. 

When  coke  is  handled  from  a  car  into  buckets  from  which 
it  is  to  be  supplied  to  the  tender,  ballast  forks  should  be  u.sed 
for  handling  the  coke  when  filling  the  buckets. 

After  the  tender  has  l)een  furnished  with  a  supply  of  coke 
it  should  be  thoroughly  wet  down  to  further  eliminate  the 
fine  dust  and  carry  it  to  the  bottom  of  the  tender,  from  which 
point  it  should  be  removed  from  time  to  time. 

As  a  sharper  blast  is  reqtiired  for  a  coke  fire,  locomotives 
using  coke  as  fuel  should  be  equipped  with  exhaust  nozzle 
openings  about  '/,  in.  smaller  in  diameter  than  those  for 
bituminous   coal-burning    locomotives. 

Coke-burning  locomotives  should  be  equipped  with  fingei 
style  of  rocking  grat'^s.  in  order  to  crtish  the  clinker  and  to 
give  better  draft  than  can  be  secured  with  the  bar  types  of 
rocking  grates.  The  grate  area  should  be  as  large  as  prac- 
ticable and  the  rocking,  dead  and  drop  grates  and  operating 
gear  should  be  kept  in  good  adjustment  to  permit  of  free 
operation  and  without  lost  motion.  As  coke  contains  a  much 
greater  percentage  of  fixed  carbon  and  ash  than  bituminous 
coal,  it  is  very  essential  that  the  grate  gear  be  maintained 
as  above  specified  to  insure  against  any  difficulty  of  removing 
the  ash  and   incombustible  matter  from   the  firebox. 

Loc'omotives  with  large  diameter  and  short  flues  will  give 
the  best  results  on  account  of  remaining  unobstructed  and 
giving  freer  draft  than  smaller  and  longer  flues. 

Hrick  arches  should  not  be  u.sed  in  fireboxes  of  (•oke-l)miiin.n 
locomotives,  as  they  interfere  with  maintaining  the  proper 
depth  of  fire.  With  coke  a  much  heavier  fire  Is  required  than 
with  bituminous  coal,  as  it  does  not  pack  so  closely  and  there 
is  liability  for  the  introduction  of  cold  air  through  the  grates, 
which  will  lower  the  lemperature  of  the  sases  and  cause  fail- 
ures to  steam. 

The  preparation  of  the  coke  fire  must  be  given  careful  at- 
tention. Wood  and  semi-bituminous,  low  volatile  soft  coal 
should   first  be   applied  to  the  grates.     This  will  assist  la 


Driving  journals,   others,   diameter   and    length...,.-,,.. 10x12      i 

Engino    truck    wheels,    diameter .'•,•.>..,■,; 29V4 

Bngine  truck,  journals ,<•  ;■  -  .6V^xlO  V-j    •  . 

Trailing  truck  wheels,   diameter ,•>.•,•» 40      i 

Trailing    truck,    journals ...-.v.i-. —  .7V.{Xl2    ■  i. 

BOILER. 

Style .'.  ii  .■ E.   W.    IV 

Working  pressure   ...«..;>;,  ..••■•>>.*.. 160   1)    . 

Outside    diameter    of    first    ring 78% 

Firebox,  length  and  width 108x78  , 

Firebox    plate^,    thickness %    &  9-D; 

Firebox,   water  space   iV;;;, ...'.  .  •F-4V.'.   S-5,   B-4   i:. 

Tul)es,   number   and  outside  diameter. . . .  ;  ;».''.-. '.■. 391-2V4 

Tub'cs.     length     ; . . '.  .v...* 2o 

Heating   surface,    tul)es ..:;>',;',;,*..•,  ....  .4,586    sq. 

Heating   surface,    firebox    .,.,  ;...V»-*\-J •»..♦.....  .210    sq 

H(=ating    surface,    total .i-.:.'.  ..V'.-'.  ;.i  .i.i.  .4,796    sq. 

Su[)erheater    heating    surface    tubes. 704    sq. 

Superheater    heating    surfaie,    drums 58    sq. 

Superheater    heating    surfaie,    total i ......  .762    sq. 

Orate  area    ,«»•.";..«■••••>•*.■•  *  •  •  •  •  58.5   sq. 

Smokestack,    diameter    .-iu -v.. •»-'.'".  .  .' 18    .. 

Center    of    boiler    alwve    rail .>■>.!■... 118   i  j. 

TENDKR.  :;;    ..':- 

Tank     ,v.  .>-.»*>.'.;.  •  •  r^.-.  .  •  •  .  Varderbi  • 

Frame      .•••-,•:•  .-.■.•..>- .,i;r  .••■■.' Ste  ! 

Wheels,   diameter    ,"»  •».■■>.•?■"•»  •»•.•'.  ;';>•,;,. 33    i'  . 

.fournals.   diamft»r    and    length  ...;'.".',.'•:  ».i^  ..'.;;.  ...V.  ••••••  5  UjXlO    i 

Water   capa   ity V»  .>••;; ,.i...., 8.500    ga; 

Coil    capailty     i-,..-.  V-.  . '.  v.  . .".  .14     ton 


i;;nitinu;  the  <oke  and  ijreventing  it  from  dinkering  over  11. •■ 
giate  suiface.  After  liie  (cal  has  l)een  thoroughly  ignited  tli 
cclie  should  be  introduced  unlil  the  firebox  has  been  fill.' i 
Tlie  hteam  blovvtr  nnist  be  used  until  the  coke  is  well  burnt  1 
tliiough  and  makes  a  s<  li;l  l;«  dy  c.f  fire.  The  file  should  the:: 
be  left  in  this  condition  until  the  lo'.o;notive  has  ccnimenct  i 
wcrk  and  until  !">  or  L'o  miles  have  been  run;  then  at  th. 
tirsi  opportunity,  preferably  when  steam  is  not  being  workeil. 
the  firebox  should  be  filled   with  a  fresh  supply.  '.„;* 

The  fires  should  be  cleaned  after  each  24  hours  of  servl(  < 
and  at  the  same  time  the  flues  should  be  blown  out  with  tln' 
air  blower  equipment,  that  should  be  Installed  at  each  of  tli' 
file  cleaning  stations. 

P^ngineers  will  be  responsible  for  the  proper  operation  of 
locomotives  with  respect  to  the  handling  of  the  reverse  an  i 
throttle  levers  and  to  the  supplying  of  feed  water. 

Engineers  and  firemen  will  be  equally   responsible   for   tin' 
operation  of  steam  blowers  and    for  the  economical  firing  nf 
locomotives,    in    accordance    with    the    following    general    in 
structions: 

Before  the  commencement  of  a  trip  or  day's  work  the  rock- 
ing and  diop  grates,  ash  pan  dampers,  ash  pan  slides  and 
grate  and  ash  pan  operating  gear  should  be  examined  and 
tested  to  see  If  all  grates  set  level  when  latched,  and  that  al! 
parts  are  in  good  working  order  and  proper  position.  The 
sniokebox  and  ash  pan  should  be  clean  and  the  smokestack 
and  ash  pan  steam  blowers  in  good  order.  All  necessary  fire 
tools,  including  a  slash  bar  to  prevent  formation  of  clinker 
on  grate  surface,  and  scraper  to  remove  the  honeycomb  that 
accumulates  on  the  flue  heads,  must  be  on  the  locomotive 
The  fire  must  be  put  in  good  condition  on  the  grates  prepara 
tory  to  starting,  with  a  full  supply  of  water  and  steam  in  thi 
boiler.     The  coke  on  the  tender  should  be  wet  down. 

As  heavy  a  fire  should  be  kept  on  the  grates  as  is  necessai 
to  prevent  loss  of  heat,  on  account  of  cold  air  passing  throuj;'. 
the  grates  so  freely  as  to  reduce  the  temperature  of  the  gase- 
and  to  suit  the  way  the  locomotive  is  being  operated.  FresI: 
(oke  should  be  supplied  to  the  firebox  when  the  throttle  i 
shut  off.  The  use  of  the  rake  and  puddling  of  the  fire  shouli- 
lie  resorted  to  only  when  absolutely  necessary  to  si)read  ar. 
uneven  fire  caused  by  uneven  draft  or  improper  firing. 

The  smokestack  blower   should   not   be  operated    any   moi 
than  necessary,  on  account  of  coke  burning  out  more  quickl, 
than   coal,   and    when    the  ash  commences   to  accumulate   tli 
Mower  will  tend  to  draw  cold  air  and  ash  into  the  fines  ii 
stead  of  heat. 

Rocking  grates  must  be  shaken  lightly  and  frequently  in 
.stead  of  violently  at  long  Intermittent  periods,  and,  if  po.^ 
sible,  when  steam  is  shut  off.  As  a  general  rule,  all  rockin.u 
grates  on  passenger  locomotives  should  be  shaken  every  2 
miles;  on  freight  locomotives  every  10  miles,  and  on  switd; 
ing  locomotives  every  hour.  This  practice  will  break  an. 
clinker  thfit  may  be  forming  over  or  hardening  between  th-- 
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grate  openings,  and  will  allow  dead  ashes  to  fall  into  the  ash 
l)ans  and  keep  the  grates  and  fire  clean.  It  will  also  allow 
air  to  pass  through  the  grates  and  fire  and  prevent  the  forma- 
tion of  clinker  on  the  firebox  fiue  and  crown  sheets,  which 
occurs  when  air  cannot  get  through  the  grates  and  must  pass 
over  the  fire. 

The  practice  of  opening  the  furnace  door  unnecessarily 
should  be  avoided,  and  firemen  must  regulate  the  ash  pan 
damper  openings  to  suit  all  requirements.  When  locomotives 
are  drifting  the  fires  must  be  maintained  in  a  clean  and 
bright  condition  over  the  entire  grate  area,  more  especially 
at  the  flue  sheet. 

Hopper  slides  of  ash  pans  must  not  be  opened  when  the 
locomotive  is  running.  Ash  pans  and  fires  should  not  be 
cleaned  near  any  frog,  switch,  crossing,  de-rail  or  wooden 
building  or  structure. 

The  above  methods  are  those  of  the  most  successful  firemen, 
and  the  bishest  type  of  fireman  is  one  who  can  maintain  the 
working  steam  pressure  within  a  range  of  1<>  lbs.  variation 
with  the  smallest  amount  of  fuel  and  the  least  wa>te  of  steam 
through  the  pop  valves. 


PORTABLE    MACHINE     TOOLS  IN    THE    ERECTING 

SHOP. 


The  two  portable  tools,  illustrated  herewith,  are  being  used 
to  very  great  advantage  in  the  erecting  shop  of  the  Lake  Shore 
&  Michigan  Southern  Railway  at  Collinwood.  Both  of  these 
tools  are  motor  driven  and  receive  current  through  flexible 
cords  from  stands  or  lamp-posts  between  the  pits.  These  lamp- 
posts are  arranged  to  take  extension-cord  plugs  for  portable 
incandescent  lamps  and  also  have  a  25  ampere  capacity  ex- 
tension plug  receptacle  from  which  flexible  cords  may  be  car- 
ried to  any  point  to  operate  5  h.  p.  motors.  One  of  these 
lamp-posts  is  shown  to  the  left  of  the  lathe. 

The  two-spindle  sensitive  drill  is  mounted  on  rollers  and 
can  readily  be  transported  over  short  distances  on  these,  al- 
though for  longer  distances  it  is  usually  carried  by  the  travel- 
ing crane.  This  drill  is  used  almost  entirely  by  the  shoe  and 
wedge  machinists  and  effects  a  considerable  time  saving  in 
this  work. 

The  18-in.   lathe   is   used   principally   for   turning   cylinder, 
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saddle  and  frame  bolts.  It  is  transported  to  different  i)oints 
on  the  erecting  floor  by  the  traveling  crane.  In  lifting  the 
lathe  a  hook  is  passed  through  the  eye-bolt  at  the  top  of  the 
motor  and  a  chain  is  passed  around  the  bed  at  the  tail-stock 
end.  The  cast  iron  pan,  suspended  underneath  the  bed  by 
chains,  catches  the  greater  part  of  the  cuttings  so  as  not  to 
litfer  the  floor.  The  electric  light  attached  to  the  standard  on 
the  lathe  carriage  receives  its  current  from  the  lamp-post.  The 
lathe  can  quickly  and  easily  be  placed  near  an  engine  when 
the  bolts  are  ready  for  fitting  and  the  operator  does  not  have 
to  waste  his  time  running  back  and  forth  between  the  ma- 
chine and  erecting  shop. 


lii-INCH   LATHE   IN   ERECTI>(.    SHOP. 


FUXCTION     4»1       IHE     TtK>L    RO*»M. 

— In  a  broad  sen.se  it  has  been 
said  that  the  prime  function  of 
the  tool  room  is  to  act  in  the 
capacity  of  an  arsenal  to  pro- 
vide the  management  with  the 
necessary  weapons  to  wage  war 
upon  excessive  cost;  the  word 
"excessive"  is  here  used  to  indi- 
cate any  excess  of  cost  beyond 
that  minimum  at  which  it  is 
possible  to  produce  the  article 
to  be  manufactured.  Now  and 
then  a  master  mechanic  tells  us 
he  has  built  and  repaired  en- 
gines without  having  any  tool 
room  connected  with  the  shop. 
In  days  gone  by,  successful 
battles  were  fought  with  clnbs. 
bows  and  arrows:  but  what 
chances  would  these  same  armies 
stand  with  ?.  modern  army 
equipped  with  modern  weaprns? 
.^n  aim  of  every  superintendent 
of  motive  power  is  to  obtain  the 
most  extensive  output  possible 
at  the  lowest  cost,  and  the  tool 
room  is  perhaps  the  most  impor- 
tant factor  In  bringing  about 
such  a  result. — .V?-.  H.  W.  Jacoha 
in  the  Snginf^ering  Magazine* 
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INSTRUCTIONS   TO    GOVERN   THE   USE   OF    CCKE 
ON    LOCOMOTIVES. 


Alt'.  .1.  K/.Uii.f»lfeH.>^eiU'ial  su|KMiHi«Mitlriil  ul  iiu.liv»f  j»«  \v«t 
t^l"  tbt'  j5ivUhii(ii:f  Jf  lUiitv  KailfiKKt.  h:i.s  isstn'il  Uw  toUowiu.u 
iu^riintitiiis  »o  sinvt-ni  Uu-  use  oT  i.ol\f  mi  tli<'  l«nt;monve.<  oii 
ili.ii  iniiil  This  is  a  suliJGi't  tha^.^'  is  i)t"  iiiinii  iiupoiLant  c  as 
;t  |>oj4.>^ible  solttijon: '  pf  '  il^e  . t)iudke~  |>ro!»|f  in,  i»a rt i«'Ulariy ,  Oii 
lljoso  roAils  Iiaviil.^'  tF-Hgtit  toriniiials  wltliiu  tlie  limits  ot" 
lavf^t*  citit'.'^.  and  wo  .are  i>li;i><'il  to  he  ahle  to  publish  tliese 
iusti-u«  t  ionV  sit  tltrs-  .tiiB.e. 

roke  shpnW  I»e;<)rt£  htu-d  as  free  from  dust  as  prar- 

I  litiMe.  and  of  4i^  or.  72  Ixmrs'  hnrhinp;. 

Wlieii  eof<e  in  fMi'nish.nd   from  rlmtes  to^uomfitivo  teinlei- 

.lhr>  tio«jr  (if  the  c)viit>>  siiciiild  be  arran;:e(l  as  a  screen  so  tliai 

the  fin*  ihist  ■.ts'lli  he  rei»M»ved  ami  n«>l  i»a.ssod  to  the  tender. 

■  The  sifreeii.  .shonl'i  l»e made  «»r  1-in.  round  steel  bars,  sjtaced 

t   in.,  and   running   loniiiiiidinaUy. 

Wlien  »  oke   is  liaiidW  il    timii  a   ear  into  hm  Uets   front    \vhi<  li 

II  is'lo  l»r;stipr>Hed  to  the  tend«*r.  balla.'^t  forks  sliotild  he  n.sed 
f<>r^handlHisJ  theculie  wiieij  lillinR  the   hiieket.^ 

.Afl»"r  the  tender  ha.s  been  fmiiished  witli  a  snjiply  ef  «<)l<c 
it  should  be  thoron^hly  wet  down  to  further  eliniintite  the 
tine  dvist  and  <-arr>"  it  to. the  hottoiu  of  the  tender,  from  whiih 
[loiht  it  shotild  l)e.. removed  fnmi  t ime  to  time. 

As  a  sharper  hJuNt  is  ijipiiied  for  a  ooke  tire,  locomoiives 
uslHi;  «-oke  as  fuel  shonhl  lie  eipiipped  with  exhaust  nozzle 
upenin.i^.s  abotjl .  i;V  In.  /t^ihalH'f:  in  diameter  than  those  for 
l»if HiniwoMH  <-oal-hit vi>iM«  .h>eeniotives. 

<'oke-hnrriin.u    lojonioiivil's    i^hoiild    be    eiiiiipi>ed    Aviih    tiiiyei 
>ty|e  ^)f ,  roi'kin.ic  sirai"s.  In  order  to  iriish  the  clinker  and  to 
ittve  l»<?t(er  •♦Iraft  'han   vi'M   h*'   seitired    with   the   b;ir  t.vpes   of 
'•etvitif?  jHfraf-ei^.'.^l'he;  g:i*;»  sb«iiil(l    be  as   large   as    prar- 

tieahje  and -^IHe  •roeklHK;4itleii.d  .-uid  drop  .urates  and  opera  tin « 
sear  should  he  ke)»t  in  ffoiid  adjustment  to  permit  of  fre«> 
npfratinn  ajid  \\'ithout  lost  n>ot ion.  As  coke  contains  a  imirh 
:!iy'eiU«er  penH"\OtaKe,,  i^r  ii;V4u!  c-;^  and  ash  tlian  bitiiminmi- 

epnl;  .it;  l.<5y.^;y  essential  ■.that^1h^  siiate  i;ear  lie  maiiit.iiu. .! 
aJ-alwiye  speeified  to  insure  a'jyilnst  an.v  difticult.v  of  femoviii-.^ 
*hf  ash  andJnr^qnbositildx    maiter  from   ilie  lireliox. 

f.(iiorHoti.v.e.s  Avilh  iai'se  Hiiimeter  itml  short  flue.s  will  uIm- 
the  ;.hekt  ■.restijt.s-'on  ■  aeeoiuii  ■  (>T  vetiiaiiiiiiu  iiiioloi  nn  i..!  ::  ;i-l 
irvviiii;  freer  draft   titan  stiialie.r  ami   h)n?;er  flues. 

iSriek  a'ri'hes  .shflHhl  n<it  be  us«m}  iti  ttrelioves  of  roKc  ir.iiiijiiL: 
btroHH.l ivi»s.  ii,<s  they  intii^rfere  with  tuiiintainiiii;  llie  proper 
fb'jjth  »f  fire.  .With  "coke 'fa\miieh  henvier  fire  is  reqiured  than 
.\yifh'hitlinuh<»us  coal,  as  it  (Joes  liot  pa^  so  ib  .^-i  Iv  ;iii.l  iii.--, 
i>  fialillit.i'  for  the  iiitrod«iefi«  rv  of  eolij  ait  tbiouub  the  ^ifate.-.; 
Whii'h  will  lower  th«'  tetni"  i-  i'uk  of  ?),,.  -.'.-ts  .muI  «;iiis<'  fail 
lire.s  to  steani 

The  preparationvof,  tht*  coke  fire  must   be  niv.ii   careful  al 
teiilioii       Wood    ami  "  semi-bit uminoii.s.    low    volatile    soft    eoal 
btiQiild  fi!-^'    '"■   aiJidied  to  . the  Sirtttes.     This   will   assist  in 


luiiiin:.;  the  »oke  and   |iteveiiiin;n  it.  ft  not  « lf:i!;erinti  over  i  ^ 
.male  sin  lace.     .After,  tin-  «.(al  hits,  been   tuoroujihlv  ignited  ' 
f«-.i;^  slioubl    be    iiii lodia ed;  u-H il; ■  file   fire{|«>:;lui.siieen, fill 
'nie;.':hteaiii   ldow«  r   iini^i  .be  "U.^etf  ui:;  il   ilie  .coke  Is  w»«lT  bit.  a. 
thi.ousili  and   makes  ;i  .•,<  li  !  i  <  ily   i:f.  tire.     Tite  fiie  should  ihC,:. 
.  lie  .left    til   ibis  ((indiire-n   uniif  Iwe  l<):.o;iiotive,  has  ciniaienii- 
Mfi^rlc and    iiiiiil    1.'.  <«•  i'o mih  s   lurve   Weeiir  run:    then   at    i; 
ilf."*t' opp«ii  lllIlil.^ .  |ii«  It  r;il>|\    wluii  sieaiH  is  iioi    beiun  worke/:.- 
the  firebox   sht;uld    be  lillfd    wiih   a    fresh   siijijilv.  .       ;  '^^, 

The   fires  should   be  i  leaueil   aftn-  each   2t   hour's  Of  servi- ■ 
and  at  the  same  time  tbe  Hues  should  be  bl<»wn  out  with   i 
air  blower  equipment,  that  should  !«•  installed  at  each,  iof  tl- 

tlto  ileaniiiR  stations.  7  '^  ^<'  /i'-S^.  ." 'v- ^  •  ^\.^f6v.;-    ;^  V  :-. 

Kii^iineets  win  lie  resiionsihle  for  the  proper' «M»*^nVtiont.vr 
locomotives  with  resped  to  the  iiaiKliin.t;  «»f  the  lererse  ii,l.  • 
ihroith'  levers  and  Irt  the  supplying  of  feed  w'ater. 

Knuineers  .uul    liicuieii    will    be  etpially    responyililft    for  .1,1 1- 
op(  ration   of  steam  blowers  ami    for   lin'  economical   firiim   ■ 
locomotives,    in    accoriiaiice    wiih,  the  ,  (oUowiiig   ;;eucral    i:. 

■  stnictions:  ''''■'  r'-^'i'^'-^y.'  •  ;v   .;-';^V'^  •"■■.■'"' .'■^"■' 

Mefore  the  ((immenceiiutit  of  a  trip  or  day's  work  tjie  roiit 
in,s:  and   drop   grates,   ash   pan   «lamp"ers.  ash   pan   slides   an 
aerate   and    ash    i>an    oi)eratinic   sear   should    be   examined    ai: 
tested  to  .see  if  all  ?.;rates  set  level   when  laUhed,  and  that  ;> 
I>aits  are  In   good    worl<in,u;  order   and    proper   position.    .  Tit' 
smokebox  and   ash  pan  should  he  clean  and  the  sniokesta' 
and  ash  p.nn  steam  blowers  in  good  order.     All  necessary  li* 
tools.   includin,t;  a  slash   bar  lo  prevent   formation   of   clink' 
on  grate  stirface.  and  .scraper  to  Temove  tlx'  honeycomb  tli, 
accumulates   en    the   fine   heads,    must   he   on    the   locoinoiis- 
The  file  must  be  jitit  in  good  ctindition  on  the  grates  prepai 
i«)ry  to  starting,  with  a  full  supply  of  water  and  steam  iu  ili 
Imiler.     The  coke  on  the  tender  should  be  wet  do"\vn.        ; ■••,"• 

.\s  heavy  a  fire  should  t»c  kept  on  tlie  grates  as  is  ueeeKsar 
to  (nevent  lo.«^R  of  heat,  on  ae«ount  of  cold  air  pa.ssin.si  throu.u 
tb»'  urates  so  freel.v  a.-i  t«»  reduce  i!h>  tt-nipeiitture  of  the  gas' 
ami  to  suit,  tbe  way  the  locom<iiive  is  being  operated,  l-'re 
(  oke  should  be  supplied  to  the  liiebox  when  the  ijnottle 
shirt  off.  The  use  of  lh<*  rake  and  luiddling  of  the  tire  shou! 
be  rrsorfcil  lo  only  wh<n  absolutely  ne<(>ssary  lo  sjuead  ;i 
uneven  fire  caused    iiy   uneven   draft  or   impiop<>r  firing. 

'I'he  smok<'Hlack    blower  ^should    not    Iw  operated    an.r   nioV 
than  necessary,  on  account  of  coke  burning  out   mote  quickt 
ilian    coal,    and    when    the   ash    comimMices    to   aicumtihile   tl 
Mower  will  tend   to  draw  i  old  air  and  ash   into  the.  Hues-. -u 
stead  of  heat.  -■'!"'*.*'■•"' 

Uocking  grates  niMst  be  shaken  lightly  ajid  frequent  1\  i 
stead  of  violently  at  long  intermittent  periods,  and,  if  pe 
silfp.  when  steam  is  shut  off.  As  a  general  rule,  all  rockii 
trrtites  on  jiassenger  locomotives  should  be  shaken  every  '_ 
miles,  on  freight  locotnotives  every  1»i  miles,  and  on  switi  i 
ing  bicomotives  every  htnir.  This  practice  will  break  an 
clinker  that  inav  he  forming  over  or  hardening  between  Ui 
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ui.ite  openings,  and  will  allow  Uead  ashes  io  fall  into  the  asti 
paui<  and  Keep  the  Rrates  and  fire  clean.  II  will  also  allow 
:iir  to  pass  tliron^h  the  «iaies  and  tire  and  jirevent  the  for'nia 
lion  of  clinker  on  i1h»  firebox  flue  and  i-rowh  (sheets,  which 
pecuj-s  wlun  air  eannot  fjet  thioufih  the  grates  and  niust  pass 
over  the  fire.  :■..:,;;  - :  V  v  .....v.  •  .^.■^;;/-  ;....     •  ,-^    ■  ■  :       ■- 

The  praetice  o^  openiiis  the'  f ti riiaoe  fl««f  tmnecessarlly 
shonld  lie  avoided.  an<i  fiienien must  rep  11  ate.  the  ash  pan 
datnpei'  openin.sts  to  suit  aU  reqnirenienfs.  When  iQcomotives 
jire  drift in.n  the  fires  must  he  niaintained  in  a  clean  and 
lirluhi  ((indii ion  ov«tv  Uie  entire  gt'<it6/atiB*i,,  more  esi>eciaily 
ill  i]h\  l\\\o  shi^t.-  /:  \:f':'''''^'l'  ^^^^ 

■ -jFJo|»i>ei' '  slid^  of,  ash   j>aus   innsf  i^t..J)e'  opened    when  the 
iocon»<rt iye    is    innning.      Ash    pa>ls    and    fires    should'  not     lo- 
<  leaned    near    any    freg.    swM<-h.   <;ross|hRv  .d*''r'aM^:6.t;   wow^^^ 
laiildini;  or  siriKtiire.-    :  ■  ;  '  ■      ' 

"The  above  nietliodsari*  tho>;e  of  thehiosi  sii(-fessfitl  firefiuen. 
jthd  I  lie  lii?;hest  type  of  fireman:  is'  one  who  V-kla  mMiHtain  tlie 
Workini;  sicajn  pressure  witliin  a  rati?ie  of :  lo  lbs.  varialir.ti 
>iih  the  smalU-st  ain<;uilt  of  fiwd  and  the  le;ast  wa_ste.of  >;tt>ai!ii 
i-hioiij;h  the  poir  valves^v'/::v  v /./ •  ?/7/:'  ':^.-'^:i^''^:-^' ''  ^    '  •"'.?••'   '' 


PORTABLE    MACHINE     TOOLS   IN    THE 

■■'■■■  -v'r^:-/..::!^;:^. •;•-■.■■;-  SHOP. 


ERECTING' 


.  The  t wo  1  i.orta ide  t ools.  i  1 1  ii s i  ra leil  hej-PNvJ t  b;  are  fteing  \i^\\ 
•ti&.very  j^rpat  advantage  iu  the  erectiiii?  shop  iaf  the  Lake  Shore 
iji:  Michigan  Southern  Railway  at  Cbllinwood.  Both  of  these 
tools  are  niotor  driven  and  receive  current  (hrons;h  flexiM*- 
cords  from  stands  or  lamp-posts  between  tlie  )»its.  TlU'se  lamp- 
posts are  arranged  to  take  extension-cord  pliii^s  for  portable 
inrandeseettt  lamps  and  also  hav^?  a  25  ampere.  Ca parity; '0C' 
tension  phiK  receptacle  from  which  flexible  cords  may  he  car 
ried  to  any  point  to  operate  r»  h.  p.  motors.  One -of  these 
lamp-iiosts  is  shown  to  the  left  of  the  lathe.  ■[■'>'■■""'' y- 

The  two-spindle  sensitive  driH  fe  iriounted  on,  rollers  and 
can  i-eadily  be  transported  overf short  distances  on  these,  al- 
fhousrh  for  loncrer  distances  it  is  usnnlly  carried  iVy  the  travel- 
in};  crane.  This  drill  is  used  almost  entirely  by.  tlve  shoe  and 
wed.tre  machinists  and-  eifePtB  a  considerable  time  saving  in 
this  work.' //;.-//•_■  -V-; ''■■:.'■;•.:.,•■'•■■  •;:';'>'':■  ■ 

.The  ISJnr  ihili^  is; iist^ipr the i pally   for   turning  cylimler. 


l6-A>CU.L.\illfc;  iN   taeOTlNu    s>il«f. 


sradif le  «h(Y  f ranic  'tMdt>i.  ;  It  ik  tranKJiiortf d'  tw  Viiiff»»r*'nt  jKif iVt  s 
6u  the  erwtins?  tloor  1)\'  the  t raveling  craVM'.  In  lifting  thv' 
lafhe.k  hook  is  pas.sed  (hrough  the  cy^p-boli  Hl-the^op  of  tjie 
iiiotor  and  a  chain  is  passjod  arouitd  the  Ix-d  at  tlu^  tail-stoek 
*nd.  The  cast  iron  pan.  oUspfen<i<'d  niiderneaih  the  Ifed  l»y 
■fhaiiis.  caiches  the^reat^r  jMUi  of  th»v  «niltingt*  .so  as  not  to 
litfer  the  floor.  TJv^;eJle<jtrt«vHghj  miytthed  t<^  thie  Ktandard  oii 
(lie  lathe  carriage  ri-i'tdves  lip  <M>rreiVtfr6ttr 

lathe  can  <l\ti<t;iy  aiid  cnsilTlM-  pla<-f-d  n«»ar  an  engine  ^iiifn 
the  ftolt.s  iir,'  read.v  tor  Httiiig  qud  tlie  oiH-rator.  does  not  hav.e 
to  waste  Tils' timf>'  luimiiig  bar-k  awl  forth'  lieT.ween  (he  .nwi- 
rhine  aniti  tM'ecting  si 


I'i     .\.     H<».\       IJJ         llil.        ItH.J         U«MI\I. 

-  Ill  a  brua<l  sense  it .  h;»s  l»etHi 
s;ii<l  that  the  jiriuie  f»i«fHon'of 
t  h '  •  I  < >o|  r4>oni  Is  ib  a't-t.  ia;^  Hte 
c;'|»:iiity  of  an  aisoiial  to  juo- 
vidt;  the  inanjjgeinent  with  ih*- 
iMH-essary  Avneapsw*^-  «<r.=»^:aj;;e-  war 
iil'ott "  <*x<"«;ssiv«'  cost:  ih<'--iiCtM<l 
"eXfesstvi'"  is%»'re  ns**<i  to  tndi- 
cate  siny  e\c«»ss  of  cost  K'yoiul 
that  Jnininiuiu  Jit  whicii  it  is 
possihie  to' .jirOthK-e  the  arOcle 
to  l»e  iTiTtmifartunHi.  .\'ow  and 
then  a  ntaster  n^echanii-  ti  |ls  us 
he  has  huilt  a«d  i'ei«iijvd  tMj- 
gi lies  -  withcrjitt ,  tia  ving  a ti y,  i ool 
nwm  •<-ohn«v--ted -wdtfi.  the  !^.»t». 
In  day$  gone  by,  sifccessfiil 
liatlles  w<  i>e  loiight  with  clubs. 
1»<>W8,  an<l  aVrotrs:  hot  tjk'h.n 
chan«-e.s  would  ;fiit*««  saiiie  a  i^)  i <  ~ 
sian<l  With  :>  Tn.rderii^  a.riuy 
c«4uipp«*<l  wiJi)  4uodeni  weaiKii-" 
An  ain>  of  evVr.v  :iH4»ei;fnt'ikd'  • 
of  nmtivtJ*  jM»Wi^-;}<i  ii>  olVtaj^^^  1 1.. 
nmst  e\tehsive;,orilj»iit  prts.4ble 
at  the  lo\v«'st-«f)St.  aiid  the  tool 
room  is  perhaps  the  most  Inifior- 
taiir  fartoi'  Itt  brlnglnar  alknit 
such  a  r<>sidt.^-V<  //  W.  Ja(*t>h» 
in  the  tSnQiv^'^runif  XfaQozinn 
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M.WKAKIl     It<>\      «AI{ — NKW      YOUK      [E.NTKAI.      MNES, 

STANDARD  40-TON  BOX  CAR. 


Niu    YouK    Ckniijai     Links. 


Al»oiil  iwa  years  auo  the  offitials  of  the  mechanical  depaii- 
inent  of  tlie  New  York  Central  Lines  appointed  a  coniniittee 
ii»  prepar<-  desi^iis  for  a  standaril  :!»;  ft..  SO.OOO  lit.  cai»acity, 
l)OX  car.  When  the  designs  were  completed  four  cars  wore 
jMirtially  constructeil  at  eac-h  of  four  iioints  on  the  system  in 
order  to  show  <learly  'he  different  lU tails  of  constrtiction 
These  were  thfn  carefully  examined  and  criticized  hy  the 
various  officials  and  the  desijjn  was  perfected.  The  system 
has  lecently  onh  red  <i.ooo  of  ihe.se  cars,  the  general  dimen- 
sions  of   which    ai'e   as    follows: 

l.<r>Ktli  overer^  !<ill.^ .S7   fi. 

I.i'iiKth    over  <-ijU|Hfrs 4o    ft.    2    ili.s. 

Lt'iiutti    iiisiflf   tif    litiitiH 3»>    ft.    'a    tn. 

Width  ON-V  r  sills !«  ft.  2  ins. 


Width  over  eaves .■•  .'..»..••  .;..;••.  .■.♦*■. .  .'■*  ft.  7-ji    ms. 

Width   inside  of  Kirth .V. .  .".V  .v. -. . . ...  .  .«  ft.  «5    ns. 

Width  between   lining >*  "•   **''^    '"-f- 

Width,  e.\trenie,   over  door   hai  dies 10  It. 

Width  of  door  openings.  ...,,.,. ;.';'' /..W^- 

HeiKhl  of  door  oiwning.  .  .  .  vV., <    »■   «>%    '"«• 

IltiKht.    top   of   rail    to  eaves.  . 12   ft.    «>^    ins. 

HeiKht.  top  of  rail  to  top  of  brake  mast l-t   ft. 

Height,   top  of  rail   to  top  of  running  board ....l.'i   ft.   2Yi    jns. 

Height,  top  of  rail   to  i  eiitre  of  <lraw  bar .'.  1  ,,  ;  .,  .  .2   ft.   lo'i.    ins. 

Height,  top  of  floor  to  bottom  of  carline ,'. . .' .' 8  ft.  2  ins. 

Tru(  k    w  heel    base -5    ft.    6    ins. 

Total    wheel    base    ^^oo  An      iS"' 

.Vpproximate    light    weight    39,000    lbs. 

The  underframe  consists  of  two  5  x  S  in.  centre  sills,  four 
4'._.  X  S  in.  intermediate  sills  and  two  4Vj  x  8  in.  side  sills. 
These  lonsitudinal  sills  are  not  mortised  to  the  end  sills, 
as  is  the  usual  |»ractice.  hut  their  ends  lit  into  malleable 
iron  |)ocket  castings,  which  are  fastened  to  the  end  sills  by 
las  screws,  except  in  the  case  of  the  side  sill  pockets,  which 
are  secured  by  the  same  two  bolts  as  the  itush  pole  casting. 
A   combination    pocket   casting   is   used    for    the   two    centre 
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DRAFT   BEAMS   AND  tBUSSIXcI: 


CUOSS-SECTION     AT     NKKIH.K    liKAM. 

Sills  having  lugs  on  it  wliich  fit  into  the  end  sill.  Details  of 
this  casting,  as  well  as  of  the  one  used  for  the  intermediate 
^ills,  are  illustrated. 

The  end  sill  is  9  ins.  wide  by  9%  ins.  deep.  The  underfram- 
ing  is  tied  together  by  four  l^s  in.  truss  rods,  and  to  a  certain 
extent  by  the  steel  draft  sills.  This  constniction  is  simple  and 
facilitates  the  repairing  of  both  the  end  and  the  longitudinal 
sills,  and  the  strength  of  the  end  is  not  impaired  by  being 
mortised.  /;^  ^:  ;'    :-  i  ^ 

The   draft   sills   extend    the   entire   length    of   the  car   and 


in 


'^0 


• .  / 


r<M  KKT  <;AKTixej  ift»R  tiKMK':  sii.i.s. 

consist  of  8  in.  channels,  21 1,  lbs.  |»er  foci,  each  s  ft.  ly 
ins.  long,  extending  3  ft.  lo  ins.  beyond  the  bo<ly  bolster, 
where  they  are  spliced  to  S  in.  channels.  \S'^i  lbs.  per  foot. 
The  toi)  of  the  draft  sill,  between  the  end  sill  and  iKKly  bolster, 
is  1%  4ns.  beloM-  the  bottom  of  the  lentre  sill.  A  filler  cast 
ing  is  iilaced  between  the  draft  sills  and  the  end  kill,  and  th. 
space  between  this  and  the  l)o«Iy  Inilster  is  filled  by  an  oak- 
piece,  1V>  X  4  X  441,  ins.  Each  draft  sill  is  Ixilied  to  the 
end  sill  and  to  the  centre  sills  by  five  1-in.  bolts,  as  shown 
on    the    illustration   of   the   draft    gear   arrangement,    and    is 
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DRAFT    GE\B    ARRANGEMENT. 
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also  riveted  to  the  body  bolster.  These  sills  are  very  greatly 
stiffened  by  the  malleable  iron  draft  castings,  which  are 
arranged  to  take  Miner  tandem  spring  draft  gear.  The  dead 
block  is  of  malleable  iron. 

At  a  point  near  where  the  draft  sill  is  spliced,  about  half- 
way between  the  body  bolster  and  the  needle  beam,  a  fiUer- 
(asting,  placed  between  the  draft  sills,  is  riveted  to  them  and 
is  bolted  to  the  centre  sills.     A  somewhat  similar  casting  is 


POCKET     FOR     INTERMEDIATE      SIIXS. 

used  at  each  of  the  needle  beams.  The  arr^gement  of  the 
needle  beams,  which  are  5  in.,  12^  lb.,  I  beams,  is  rather 
unique  and  is  shown  clearly  in  one  of  the  illustrations. 

The  draft  sills  will  apparently  have  to  transmit  practically 
all  of  the  pulling  stresses,  but  in  case  of  heavy  buffing 
stresses  the  coupler  horn  will  strike  the  buffing  block  and  the 
more  severe  shocks  will  be  transmitted  through  the  end  sills 
to  the  wooden  sills,  the  draft  sill,  of  course,  carrying  a  part 
of  the  load.     The  body  bolster  is  of  steel,  made  by  the  Com- 


TBUCK  FOR  BOX  C-*R. 


i'lonwealth  Steel  Company.     As  may  be  seen  from  the  detail 

-lawing,  the  centre  plate  is  not  cast  on  the  bolster,  and  is  not 

olted  in  place  until  after  the  draft  sills  have  been  attachei!. 

The   side,   corner    and    end    posts    and    braces,    of   the    size- 

hown  on  the  general  drawing,  fit  into  malleable  iron  pocket 

^'Stings,   which   are  either   bolted   or   secured   by   lag  screws 

the  side  and  end  sills  and  plates.     These  posts  and  brace-: 

;'o  secured  to  the  upper  pockets  by  carriage  bolts.    The  fram- 

'A  is  tied  together  by  %-in.  rods,  as  shown.     The  car  body  is 

i\en  a  camber  of  one  inch.    The  flooring  is  1">4  ins.  thick.  The 

■  lie  .sheathing  and  the  inside  lining  are  each  13/lG  in.  thick. 

■  'le  carlines  are  of  i)ressed  steel,  made  by  the  Cleveland  Car 
i'ecialty  Company,  and  are  spaced  at  intervals  of  4  f^   7  in& 


A  Chicago-Cleveland  improved  Winslcw  inside  metal  roof  is 
used.  The  side  doors  are  equipped  with  the  National  Malle- 
able Casting  Company's  latch  and  hasp,  and  with  the  Camel 
Company's  security  door  hangers.  Columbia  lock  nuts  are 
used  throughout  the  car  except  for  the  column  and  journal 
box  bolts  in  the  truck. 

The  truck,  as  originally  designed  and  as  shown  in  the 
drawing,  is  of  the  diamond  arch  bar  type  with  .M.  C.  B. 
standard  arch  bars.  However,  on  the  cars  now  being  built, 
solid  cast  steel  truck  side  frames  are  being  used  in  place  of 
the  arch  bars.  The  steel  pins  which  support  the  brake 
hangers  are  keyed  in  sockets  cast  on  the  column  castings. 
The  spring  plank  is  a  13  in.,  37  lb.  truck  channel,  and  the 
spring  seat  is  an  oak  block  II4  ins.  thick.  The  bolster  is  of 
cast  steel,  with  the  centre  plate  and  side  bearings  cast  on 
it,  made  by  the  Commonwealth  Steel  Company.  Simplex 
brake  beams  and  Lappin  chilled  end  steel,  brake  shoes  are 
used. 

We  are  indebted  for  drawings  and  information  to  Mr.  .1.  F. 
Deems,   general    superintendent  of  motive   power. 


Advantages  of  Reinforced  Coxcbete. — When  it  is  remem- 
bered that  for  heavy  construction,  where  large  pieces  of  timber 
form  the  principal  means  of  support,  the  quality  of  material 
has,  of  late  years,  steadily  depreciated  and  at  the  same  time 
Ijeoome  more  scarce,  designers  of  industrial  plants  were  per- 
force obliged  to  look  about  for,  some  substitute  that  would 
I>€rmit  of  the  construction  of  this  class  of  buildings  without 
luaterially  adding  to  the  cost  and  at  the  same  time  be  better 
than  the  old  method  of  construction.  These  conditions  we 
find  happily  met  in  reinfprced  concrete,  and  the  test  of  years 
has  proven  that  for  all  types  of  building,  and  especially  for 
the  factory  and  warehouse  class,  this  method  of  construction 
far  outweighs,  in  all  points,  th-e  older  and  less  durable  type  of 
slow  burning  and  wood  constructed  floors.  Not  only  for  floors 
and  columns  is  reinforced  concrete  adaptable,  but  for  walls 
as  well,  permitting  much  less  material  in  the  wall,  while  it 
gives  added  space  for  windows.  This  increases  the  brilliancy 
of  the  building,  which  is  a  most  important  feature  in  indus- 
trial plants.  The  chief  points  in  favor  of  reinforced  concrete 
are : 

First:  Reinforced  concrete  becomes  stronger  with  age;  slow 
burning  becomes  weaker,  owing  to  the  rotting  of  timbers,  etc. 

Second:  Resistance  to  vibration,  increasing  the  life  of  and 
lessening  repairs  to  machinery. 

Third:  Low  cost  of  insurance,  and  almo.st  entire  immunity 
from  fire,  thus  avoiding  loss  of  business  due  to  shut-down  of 
plant. 

Fourth:  Cheaj)  materials  and  labor.  Materials  are  found 
in  practicality  every  locality. — Mr.  Entile  O.  Perrot  in  Cement 
Aae.  ,.■■:,  '  v^  - 


WH.\T   THE   MeCUAMCAI,    Dtl'AKTMKXT    RtQUlKEX   OK   TIIK    SloKK 

Dkpabtmext. — What  is  most  needed  by  the  mechanical  man  is 
l)romptness  in  furnishing  him  what  be  ^nls,  when  he  wants 
it  and  where  he  wants  it.  This  applies  t^cost  figures  as  much 
as  to  castings.  At  Topeka  the  cost  of  repairs  to  each  engine 
is  <arefully  estimated  in  advance.  We  desire  to  bring  im- 
mediately to  gang  foremen  discrepancies,  if  any,  between  es- 
timated Cost  and  actual  costs.  This  information  is  valueless 
to  us  and  to  tlie:!i  if  only  forthcoming  at  the  end  of  a  month 
or  two  months.  Wc  «an  go  into  Mr.  Rice's  oflUce  the  day  after 
any  engine  has  left  the  shop  and  ascertain  the  total  amount 
of  materials  and  what  kind,  where  used  and  their  value,  and 
we  can  also  as  promptly  ascertain  the  total  cost  of  labor  re- 
pairs to  any  engine  going  out. — Mr.  Harrington  Emerson,  be- 
fore the  Railicay  storekeepers'   Association. 


To.xNACE  Moved. — The  entire  tonnage  of  the  United  States 
larried  by  the  railroads  one  mile  has  nearly  doubled  in  seven 
years.  In  1897  it  was  95.0oo,oO(l.O()(i  tons:  in  1904  it  was  ovei 
170,000,000,000:  seven  years  more  at  the  same  rate  of  increase 
would  mean  300.000.000.000  tons. 
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ROTARY    SXOAV    PIOW    WITir    CAR    REMOXT:!). 


LARGEST  ROTARY  SNOW  PLOW. 


Dt.WtU.      NolUIlNVKSIKKN      &     i'ACilK'     RaII.WAV, 


The  American  Locomotive  Company  has  recently  completed 
at  its  Cooke  woiks  the  largest  rotary  snow  i»lo\v  ever  l)uilt, 
which  has  been  delivered  to  the  Denver,  Xorthwesteru  ^ 
Pacific  Railway.  This  plow  will  make  a  clear  cut  1:5  f(. 
4  ins.  wide,  and  can  be  operated  successfully  through  snow 
whiili  has  been  packed  and  frozen  until  it  is  practically 
solid   ice. 

The  general  arrangenieni  of  its  mechanism  and  also  the 
Jesuit  of  its  work  through  a  very  deep  drift,  which,  as  can  be 
.seen,  reached  fiilly  to  the  rcof  of  a  iiassenger  coach,  is  shown 
In  the  illustiations.  The  i)low  in  general  consists  of  a  heavy 
steel  frame  mounted  on  two  very  heavy  four-wheeled  trucks 
with  specially  designed  plate  frames.  The  locomotive  type 
boiler,  with  Heli)aire  fuebox,  is  niounted  near  one  end  tho 
frame,  and  furnishes  steam  for  tiie  two  cylinders,  shown  0:1 
either  .^ide  of  the  barrel,  which  are  likewise  supported  on  the 
frame.  These  cylinders  have  balanced  slide  valves,  operated 
by  Walsc-haert  valve  gear  and  diive  bevel  gear  pinions  which 
niesh  with  the  bevel  gear  on  the  shaft  of  the  cutting  wheel. 
The  construction  necessitates  the  cylinders  on  either  side 
r.perating  in  <)]t|»osite  diiiHfions,  and  ilie  valve  gtar  is  |)roi»- 
«  riy  connecte^d  for  that  pur|to.>^e.  The  throttle  and  reverse 
levers  are  of  locomotive  type,  and  together  with  other  con- 
trol a|»paiaius  are  located  the  same  as  in  a  loconu  live. 

The  wheel  con>;isis  of  ten  cone-shaped  .scoops  of  he^avy 
plate,  which  have  longitudinal  ojienings  in  front  and  are 
set  with  the  forward  faces  vertii-al.  These  scocps  ai-e  securely 
fastened  to  the  heavy  cast  steel  hub,  and  also  to  a  larg(< 
steel  disc  forming  tlte  back  of.  the  wheel,  all  of  which  is 
secuied  to  a  shaft,  extending  back  through  and  supported  by 
two  large  jiillow  blocks.  A  bevel  gear  meshing  with  the  pin- 
ions abov6  mentioned  is  keyeel  to  this  shaft  between  the  bear- 
ings. The  oi>enings  of  the  scoops  are  fitted  with  cast  steel 
knives,  one  hinged  en  either  si<le  of  the  opening,  which  arr 
so  connected  and  arranged  as  to  automatically  adjust  them 
selves  for  cutting  in  either  direction.  The  wheel  is  encase-i 
in  a  drum  which  has  icvcrsible  hood  at  the  lop  capable  of 
being  turne'd  to  either  side  i).v  an  air  cylinder,  to  suit  th< 
direction  in  which  the  wheel  is  being  rotated.  The  plate.- 
forming  the  drum  are  flanged  to  give  an  approximate 
rectangular    cutting    edge,    the    lower    edges    being    special'.y 


heavy  and  shaped  so  as  clear  the  snow  very  close  to  the  rail. 

The  front  truck  of  the  plow  is  provided  with  both  ice 
cutters  ancl  flangers,  the  former  being  mounted  in  front  01 
the  truck  by  a  swinging  frame  so  that  they  can  be  raised  when 
crossing  frogs  and  switches.  They  consist  of  heavy  stee! 
knives,  i)rojecting  down  just  inside  the  rail  and  cleariiii; 
the  space  for  the  wheel  flanges.  The  flangers  are  hting  at 
the  rear  of  the  truck  and  connected  to  bearings  on  the  axl.-. 
I5oih  ice  cutters  and  flangers  are  raised  and  lowered  by 
suitable  air  cylinders,  and  when  in  working  order  make  it 
Impossible  for  the  plow  to  be  derailed  by  ice  or  snow.  The 
ice  ctitters  are  so  constructed  that  in  case  they  strike  an 
obstruction  such  as  a  frog,  two  bolts  will  be  sheared,  allowini: 
the  cutter  to  swing  backward  and  do  no  other  damage  to  the 
truck. 

The  |)low,  as  shown  in  the  illustration,  is  wholly  encased  in 
a  steel  cab  with  suitable  door  and  window  openings,  thert 
t>eing  a    floor   jilaced    over    the   bevel    gear   mechanism,  and    a 
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cab  arranged  at  that  point  for  the  pilot  who  controls  the 
vork  by  signalling  the  engineer  of  the  plow  and  the  pusher 
engine  during  the  operation.  The  rear  of  the  cab  is  suitably 
arranged  for  the  engineer  and  fireman,  there  being  a  regular 
locomotive  tender  attached  for  coal  and  water  supply.  A 
turbine  generator  furni.shes  current  for  electric  headlights 
:;:id  cab  light.s. 


C.\ST  STEEL  CRANK  AXLES,  RODS  AND  VALVE  GEAR. 


NbirriiKUN  Railway  of  Praxck. 


Nearly  four  years  ago  the  Northern  Railway  of  France 
started  a  series  of  exi)€riments  in  the  use  of  cast  steel  for  lo- 
comotive parts  which  i)reviously  had  been  and  usually  are 
now  made  of  forged  steel  or  iron.     At  that  time  and   subse- 


CAST    STELX   BODS,    (iUIDE.S,    VALVE    GEAK,    ETC.,    ON    FBEXCIl    LOCOMOTIVE 


quently  the  following  parts  made  of  cast  steel  have  been  ap- 
plied to  several  different  classes  of  locomotives:  Main  rods, 
side  rods,  crank  axles,  eccentric  blades,  guides.  Walschaert 
valve    gear    parts,    as    well    as 

driving     boxes,      piston      heads,  :  i^::^,  v .  .  ;;^; 

guide  yokes,  and  other  similar 
pieces.  The  results  in  service, 
covering  various  lengths  of 
time  up  to  four  years  and  more, 
are  reported  as  being  uniformly 
favorable. 

The  points  of  greatest  inter- 
est In  these  experiments  lie  in 
connection  with  the  rods  and 
cranked  axles,  and  through  the 
courtesy  of  M.  Sartiaux,  chief 
engineer  of  the  railway,  we  are 
able  to  illustrate  the  construc- 
tion of  these  parts. 

While  the  locomotives  on 
which  these  experiments  have 
been  conducted  are  compara- 
tively small,  still  for  similar 
service  they  are  comparable 
with  locomotives  on  American  vV 
railways.  The  cranked  axles  ::. 
have  been  applied  in  two  differ- 
«'nt  types;  one  a  ten-wheel  bal- 
anced compound  locomotive 
having  a  tractive  effort  of  16,- 
450  lbs.  and  an  Atlantic  type, 
also  a  balanced  compound,  hav- 


ing a  tractive  effort  of  14,150  lbs.  The  former  of  these 
employed  the  crank  axle  with  the  oblique  centre  section 
and  circular  cheek  plates,  while  the  latter  uses  the  design 
with  elliptical  cheek  plates  and  straight  centre  section, 
both  of  which  are  shown  in  the  illustrations.  It  will  l>e 
noticed  that  the  design  of  these  axles  closely  follows  the 
usual  construction  with  forged  steel,  with  the  po.ssible  excep- 
tion that  the  fiUet.s  are  made  of  a  larger  radius.  The  main 
rod  bearings  in  both  cases  are  of  the  convex  type,  which  i.>^ 
being  used  somewhat  extensively  abroad.  The  axles  are,  of 
course,  cast  in  one  piece  and  machined  only  where  nece.ssaiy 
lor  bearing  surface  or  fits.  We  are  infor:ned  that  an  axle  of  th.c 
oblique  type  has  now  made  a  mileage  of  over  SS,<)00  miles  in 
one  case  and  over  37,000  on  another  locomotive,  and  an  axl-^ 
of  the  elliptic  tyiie  ha.«i  made  a  mileage  of  over  s.'i.iiou  miles, 
and  in  all  cases  there  is  no  evidence  ai    jiresent   of  any   fault 

or  imperfection  of  any  kind. 

The  side  and  main  rods  were 
ai)plipd  to  a  4-4-4  type  subuiban 
tank  locomotive  with  cylinders 
17  ins.  in  diameter,  stroke 
about  22  ins.  and  a  170  lbs. 
steam  pressure,  driving  wheels 
being  CC  ins.  in  diameter  and 
carrying  a  weight  on  drivers  of 
71,000  lbs."  Thi.s  same  locomo- 
tive, as  can  be  seen  in  the  re- 
l)roduction  from  a  i)hctograi)h, 
akso  had  all  of  the  levers  foiin- 
ing  the  Walschaert  valve  gear 
made  of  cast  steel,  as  well  as 
the  guides,  cross  head,  brake 
rigging,  etc.  The  main  red  fol- 
lows the  construction  usually 
employed  with  forged  steel  and 
is  nearly  4  ins,  deep  at  the 
wrist  i)in  and  enlarging  by 
means  of  an  increase  in  the 
thickness  of  the  flanges  to  4'}4 
.■■■^^\:''jy::^.lDSi  TiiSLY  the  crank  pin.  It  has 
a  uniform  width  of  about  2%  ins.,  the  web  being  nearly  13/lC 
in.  thick.  The  rod  measures  from  centre  to  centre  about  5 
ft.  4i<4  ins.     The  side  rod  is  of  similar  constnution  and  has  a 
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cab  arranged  at  that  iJoinf  for  the  liilot  who  iHinti-oIs  the 
^kork  by  sinijalliiiiX  the  ehsinepr  of  the  plow  aiul  the  iMjsher 
.•ngiiu-  (Juriiiji  ihi'  ojieraiioii.  Tlu'  rear  of  tlie  <al)  is  siiiiably 
:iiranjit'(l  for  liu>  eiij^iiu  er  ami  tiroinan;  therebeiiig  a  r*ji;ular 
loroniotive    tciuler   at tJuheiK  for   coal    arul    water    siijiiil^jr,    .  A^ 


iifS?   a-  ti"uctive)^^«^  Ihf^.        Tlu-  i<)rHK'i'-  of    ijUes* 

c'iiiitJoyt*(l  thf"  (-rank  axfe  Avilh  the  oblique  rjntre-KtHijti;! 
ami  eircuiar  chiek  phjies,  yvhilfi;  .the  laiter  uses  the  desi>;i) 
w  i th  el  ii  lit  ifieti  « h<B«^k  lUalLesi  uiid  fitra  I'sKt  <*e«  t  re  He<^  ion. 
botb  ■  of .  Wliioi^  are  shwvii:  iu  .the  illustrations.       It  Avill  -h^ 


iihinc    i;enet:itor    furnishes    eurreut  'fer  relecfrie    he,ajni|ihts-  -  notieed    (hat    the    "lesisiH    of   the>ie   yxJes   elosely    f<»lbt»K  -Uk 


(1 


,:id  e«h  lii;l»tH. 


C\ST  STEEL  CRANK  AXLES,  RODS  AND  VALVE  GEAR; 


.:^  -  Xi iltt I J KliN  ItAll^ \ Y >ri^  t^:^V<4i 


/  X^5a)rfy .  fo"!"  yv^i?^^^^  U-iilway ' -or  Fi'iiri*'^; 

>\turttHiia;;serhiv\pf  t»x!»'(  riments  iii  the  ii'se  of  :«i«sf  .viieei  for  \ih: 
i«»nM)tlve  |i:irts  which  lirevifinsly  liad  iH^en  and  u.'^ually  are 
doW   uiade  (if  ffirued   sie»  1   or  ir(-n.      At    that   time  and    sabs<'- 


jtTASt  s4:iJ^fc  WiWJ-lo  il^tII>K?<v:VAhVE  (iEA^    KTr,^ ;  >>V  >  «Ji\cn    i4*t;o^ioN>'»^ 
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'inemly  iftc  foilowihg  jVarts  made  of  casi  sit  el  have  been  ay- 
pUetl  to  sever ul  dift'erent  classes  of  lueomotives:  .\Iaiu  rods, 
j!i<i^vi^s^icrai»H  i*xl^  1)la(i!ps.   guides 

valve    gfear    partsy    as  - >vell    as 

•  I  living  boxes,  jdston  heads. 
Kuitle  yokes,  and  other  similar 
|de(:es.     The.. results   in    service, 

;  x-oyeftng      various,'  -lengths  v   of 

time  ui)  to  four  years  and  hloi'e.    -"'••,■,. . 

iue  repojted  as  l^iu^  wuifonxUx   :'V    v :;": 
.  lavorable.    :■'    '    -'O'':''' '■:-'■".:', 

The  i>oints   of   gi-eatest    inter' 

•si   in   these  exiieriments  lie  iti 

fonnection     with     the    rods    and 

'  lanked    axles,   and    throuyh    the 

<  .njrtesy    of    AI.    Sartiaux,    chief 

•  ngiheer  of  the  railway:^  we  -are 
dde  to  illustrate  the  eonstrnit- 
'icn   of  these  parts. 

While  the  locomotives  -on 
\\liich  these  experiments  :  Have 
'•(•(•n  conducted  are  epmpara- 
•ively  small,  still  for  similar 
s«Mviee  they  are  <;t>m  parable 
nitlj'  locomotives  ori  American 
' ailways.  The.  crahked.  axles 
have  iM^en  applied  in  two  differ- 
'!IU  types:  one  a  teurwheel  hal- 
iHiced       <om|)ouhd       locomotive 


usiial  <'onstFUct.ion  \Mtli  fors<?d  Xi/t.l,  with  the  iM>.>sib|e  exciri" 
lion  thai  the  fillei?;  are  rnade  of;  a  hH*jr*fr  riKlitis.  The  ;:»aiii 
rod  bea  rings  iii  botfi-^'ases  iiii:^-i)f  •  'f  ii«'  i(»u\;ii^i  ^y^w'i:  ,w|ji«-fi  i  - 
iM^insT  us(Jtl  SbmeWhaj  exteiislvely  -abi'OJul.  TIh'  ajxles;  .;ri*',:-«ii 
( (viuse,  cast  in  one  piece  aiKJ  ma(hi4tWJ  oniv  when  hi^es'sa  r; 
for  bfji  vhii:;  surfiice  or  lit s.  We  a rx-  i ii ft n-in»!il  ,th;»i.  nu  axtc- ^ if  t b 
oiriiqnie  type  jja's  iJtf vv  lUade.  ;t  ni ileai^e  of  V»v^  SK^^ifhi  .wiles  ;4!i 
oite  ciij^e  raii<^  pvef;  o7:,.f»<m :V^  utui  .^iii  ii.\] 

of  the  eiiij tt  ic,  t;V U«-  has  .  myi6r«?_iV  in ilermi*  tif  tn-itj-  \:-,-;i i«jo   nij },V. 
;!lid    in   all  (-asi-s  tht.ri\-i.s  h*»  iHldeiii  »'^4  f:'iiit' 

-'r--"''-'--'  ■'•  ■    Vij:  iui|iie.riVHltui  tif  any  kind 

iTit^,  st*j»*  jiiiirf  luain,  fods  were 

app^i'"*!  tp:;K  -i'*-? .-  fNI*«^  fi"''dt'*J'an 

tant.   ,4«)«H*iiH>t iv»--    wltli ;  <-.yliM?tt»rj> 

:i~      ins;    '^.. \  diam«4eiy      altxjk'^ 

:;sre;iin:  pi'<^KsJitei,  di'iviiii;  7\v1h♦H»i^^ 
/Iminir  ^C- -f1i^^'  in  djametor  an-i 
:+arryltjg  a;  wei.iht  cn>.j|j:iv*?rs  ci 

fiA'ie.  ii8  .ieap  he  .stnn  .l.ij ■  th«-   >>■ 

piodtii  t:i(^n    fr«mi    a    i»lirfpi4rapl! 
also  had  itll..  of  1  he  .U,-ve.rs  fojrii 
"iljii    thp^  ;\V;tlscl.iefj<:   v-aivv 
itrade   <*f   ir^sl !  sle^^;  ;Mv  w^l.'as 
the  ;  iTiiiib's,    (TOSS  . .ljea<|.    Ijrak«- 
1  iK:^hngj  etf-;     TI>.    njy  i« ;  r(^«V  in} 
Vtw^'-  tb<' f()iist rttcn'on .    ii.-iUiH llv 

rfr  ;.wU^l  f|ro^e«f  f^t*Si^ 

:i.>..  .  ,i««ti4j' :  J  :  jns,  .rt^jt -VaJ:'  lh«" 

wiTst     pinX  ith^i   >*wla^sfn|;     b> 

^iiejuis '  of  liiii    ih(:i'cas+> :  in    t  1h • 

fHlckneVK  of  CUVv  llang«^  t      i   ) 

'■'}\.  .^>   - j  :}^(  , v:^  ;{^:^  :  :^.■■fn^;^'■l^c^  has 

a.;  uuilorm  wiVlt  ti  <if  aixMit; "^^j^  thf^.,.  the  "w'nf*  befriii  n»iiiiVly  }V;  l<; 

t«:    thi(-k.      Thi'    rod    pleasures  from  <<'ti»!elVi4«r«tie  iibout    ii 

Walschaert:      fi.  <|'4    iuk;.  f^JThe  side  lod  is  of  sintiJar  ••ottst ruction  \inrt  has  a 
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Hiiviiig  a  tractive  ettprt  of  ll^^^^ 
4r.11   ii)s:  ■  and   an    Atlantic   typi^. 
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forked  end  with  wedge  and  key  on 
the  main  pin.  It  is  made  slightly 
deeper  in  the  centre  and  slopes 
away  to  3i^  ins.  in  depth  at  either 
end.  This  construction  is  clearly 
shown    in    both    illustrations. 

in  speaking  of  this  locomotive 
ihe  "Revue  (ienerale  des  Cheniins 
(ie  Fer"  states  that  since  going 
into  service  this  engine  has  made 
a  mileage  of  about  5(i,UUU  miles  up 
to  May  12,  I'JW,  at  which  time  its 
machinery  was  in  good  condition 
and  showed  no  trace  of  cracks. 
The  right  side  rod  after  a  service 
of  about  18,000  miles  showed  a 
very  small  crack,  less  than  an  inch 
long,  at  the  fillet,  where  the  body 
of  the  rod  jpins  the  larger  end. 
Repairs  were  made  by  welding  in 
a  small  piece  of  wrought  iron  at 
this  point  and  the  rod  was  again 
l)ut  into  service  and  has  since 
shown  no  cause  for  comment,  be- 
ing perfectly  sound. 

We  are  unable  at  present  lo  obtain  the  chemical  and  physi- 
cal properties  of  the  material  used  in  these  experiments,  but 
from  experience  in  other  lines  of  work  where  similar  mate- 
rial has  been  imported  fi-om  France,  as  well  as  obsepations 
of  French  locomotives  in  this  country,  we  would  judtje  that 
the  cast  steel  used  is  of  a  considerably  higher  grade  than  that 
oulinarily  employe<l  here.  However,  its  use  in  connection 
with  the  valve  gear  at  least  would  seem  to  be  possible  and 
might  be  advisable  in  some  cases  in  this  country. 
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C.\.ST    STKKI.    SIKi: 


IJOI) NOK. 


I{V.     <>1      I  IhV-NCK. 


C.\  ST    STEEL    .U.\IX 


ROr>— NOR.    RY. 


(»•    FR.VNCE. 


LOCOMOTIVE   CRANE  LIFTING  BEAM,   SLING   AND 

DOUBLE   HOOK. 


The  accompanying  engravings  show  the  lifting  beam  for 
the  rear  end  of  a  locomotive  and  the  double  hook  and  sling 
for  the  front  end,  as  used  with  the  120-ton  locomotive  crane 
In  the  McKees  Rocks  shoi)s  of  the  Pittsburg  &  Lake  Erie 
Railroad.  The  lower  member  of  the  lifting  beam  rests  un- 
derneath the  rear  end  of  the  frame,  and  the  suspension  rods 
and  upper  member  or  girder  clear  the  sides  and  top  of  the 
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'li>|'<-nv'..ii  r>'A^  If  Iv  fitrij'»-d 
solid  will  "ul  weld 


-13  9- 


LOOOMOTfVE    CB.\NE    LIFTING    BE.XM. 


L 


March,  1907. 


AMET^TCAX  EXGINEEK  AND  RAILROAD  JOURXAL. 


9? 


^  wrv.  ay  iron 


largest  locomotive  cab  by  sev- 
eral inches.  The  crane  hook  en- 
sjages  the  6i/4-in.  pin  in  the  top 
girder.  This  lifting  beam  has 
a  working  capacity  of  60  tons. 
In  lifting  the  front  end  the 
double  hook  is  i)laced  on  the 
tiane  hook  and  the  heavy  cable 
sling,  with  links  at  each  end 
which  fit  on  the  double  hook, 
i.s  passed  under  the  fronf  end 
close  to  the  cylinder  casting. 
The  sling  is  made  from  a  i)iece 
of  li/-.-in.  steel  wire  rope  47  ft. 
long,  which  is  passed  through 
a  thimble  connecting  with  two 
links  which  form  one  end  of 
the  sling.  The  two  strands  of 
I  he  rope  are  wrapped  with  No. 
1(*  soft  iron  wire  for  several 
inches  close  to  the  thimble.  The 
two  ends  of  the  roi)e  are  passed 
through  thimbles  and  securely 
damped  with  IV^-in.  wire  rope  clami)s.  as  shown.  These  two 
thimbles  are  connected  by  two  2'|-in.  pins  to  the  "<-in.  steel 
plates,  which  are  ia  turn  counected .  by  a  3^-iii.  pin  to  the 
laige  link,  -i- ;-;'-•  •,  -.v;:>,..  ';  r-y  y' ].■■■:  ■'^.  .■■■;;,:■.■■  y-y.) 

.\  framework  has  been  erected  at  one  end  of  the  shop  upon 
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1V<  in. wire  rovr  tli*mb1*«  (small) 
rorru::atril  to  fit  ropr 
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DKTAII.S    OK    S|.IN(,    l()|{    I.IFTINti    FRONT   END   OF   LOCOMOTrVE. 


INK  BOTTLE  HOLDER. 


.i-S)Siii^ 


S<rti.iiiC  T'  Sp.iiun  A.B.  Sutioii  F,.F. 

fKIT'ni.K    HOOK    FOR    I.IFTIXG    FRONT    ENI»    OF    U)CO>roTlVK. 

\vliich  the  lifting  beam,  double  hook  and  sling'  can  be  hung 
when  they  are  not  in  use,  so  that  the  crane  may  be  used  for 
<'ther  purposes. 


Tin:    Railway    SinxAi.    Association.— A    stated  meeting    of 
Tlie   Railway    Signal    Association    will    be    held    at   the   Great 
Northern  Hotel.  Chicago,  March  1^.     The  subjects  for  discus- 
ion  during  the  forenoon  are,  general   si)ecifications  for  elec- 
■  ic  interlocking  and  the  installing  and   maintenance  of  stor- 
i^e    batteries.      During^'the    afternoon    the    design    of    signal 
liinips  and  the  report  of  a  si)ecial  committee  on  interlocking 
'id  block  signals  will  be  considered. 


Superheaters. — The  total  number  of  locomotives  equipped 
'ind  in  the  course  of  construction  having  the  Schmidt  super- 
■ipater  was  1,664  on  October  10.  Fifty-one  railroads  are  now 
'■^•ng  it,  mostly  in  Continental  Europe. — Machinery. 


The  ink  bottle  holder  illustrated  herewith  ha.s  been  in  use 
in  the  drawing  room  of  the  Illinois  Central  Railroad  for  sev- 
eral years  and  there  is  no  record  of  one  of  them  being  upset, 
with  the  consequent  spilling  of  ink.  The  thickness  of  the 
metal  in  the  brass  top  is  such  as  to  insure  stability  and  adapt 


•,  ■  IX  K    BOTTLE    HOLDER. 

the  holder  for  a  paper  weight.  The  slotted  holes  in  the  flange 
of  the  metal  case  permit  it  to  be  revolved  and  removed  when- 
ever it  becomes  necessary  to  remove  the  ink  bottle  for  clean- 
ing. We  are  indebted  to  Mr.  \V.  O.  Moody,  mechanical  engi- 
neer, for  drawings  and  information. 


C(M)i'ERATiox.— Frequently  problems  or  instructions  are  pre- 
sented to  the  practical  man  for  execution,  in  languag?  or  by 
fornnila  which  he  does  not  imderstand.  although  he  may  know 
thoroughly  well  how  the  operation  sh<>uld  be  performed;  a 
sense  of  wounded  pride  or  humiliation  pi-events  him  a^kiiig  for 
information,  and  sometimes  a  feeling  of  superiority  prevents 
the  theoretic  man  from  either  jilacing  the  problem  in  easier 
terms  to  be  understood,  or  going  in  person  and  making  such 
exidanations  as  would  be  helpful  to  both.  This  together  with 
many  other  similar  circumstances  all  tend  to  prevent  that 
bond  of  union  or  good  fellowship  between  the  practical  ;ind 
theoretic  man,  which  should  exist  and  which  is  essentia:  to 
a  high  standard  of  ability  or  efficiency  in  men  of  .'Itbcr 
class.— .Vr.  W.  E.  Symons  at  Purdue  University. 


Take  your  time — but  do  not  take  the  other  fellows. 
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We  are  doing  our  best  to  make  this  journal  of  the  greatest 
possible  value  to  our  readers  and  are  always  grateful  for  sug- 
gestions as  to  how  we  may  better  meet  your  needs.  If  we 
are  not  giving  you  what  you  need  most,  or  are  not  doing 
things  the  way  you  think  we  ought  to  do  them,  let  us  know. 
Frank  criticisms,  as  well  as  suggestions,  are  always  welcome. 
We  want  every  reader  to  feel  that  he  has  an  interest  in  the 
paper  and  to  co-operate  with  us  in  every  way  possible.  We 
are  able  to  visit  personally  only  a  comparatively  small  part 
of  the  field  each  year  and  must  rely,  to  a  large  extent,  upon 
you  to  keep  us  in  touch  with  the  important  work  you  are 
doing. 


The  extract  at  the  end  of  this  editorial  is  taken  from  .'i 
specification  for  a  lot  of  freight^  cars  prepared  by  Mr.  G.  R. 
Henderson,  consulting  engineer.  It  is  rather  unusual,  strange 
as  it  may  seem,  to  state  definitely  the  amount  of  the  stresses 
which  are  to  be  provided  for  in  designing  freight  cars.  The 
ordinary  specifications,  where  the  car  company  is  to  design 
and  l)uild  a  car  to  meet  the  railroad  company's  requirements, 
deal  quite  largel.v  with  glittering  generalities  and  a  state- 
ment as  to  the  specialties  which  are  to  be  used  on  the  car. 

Any  statement  as  to  allowable  fibre  stresses  is  usually 
conflned  to  those  caused  by  the  lading  and  the  dead  weight 
of  the  car.  In  spite  of  the  fact  that  more  or  less  is  known 
as  to  the  pulling  and  buffing  stresses  to  which  the  car  is  or- 
dinarily subjected  it  is  not  usually  referred  to  in  the  speci- 
fications, and  it  is  a  question  as  to  whether  the  average  car 
designer  has  attempted  to  any  great  extent  to  analyze  thf? 
effect  of  these  stresses  in  combination  with  the  vertical 
stresses  due  to  the  lading  and  to  the  dead  weight  of  the  car. 
P'rom  a  discussion  which  took  place  at  one  of  our  railroad 
clubs  it  is  even  a  question  as  to  whether  the  average  car  de- 
signer knows  how  to  intelligently  analyze  and  determine  the 
effect  of  the  combination  of  these  stresses.  It  is  a  fact  that 
some  of  the  most  radical  imi)rovements  which  have  been  made 
in  steel  car  design  were  suggested  as  the  result  of  careful 
investigation  into  this  subjt(  t  along  the  same  lines  as  pursued 
by  the  structural  engineer.  Tndoubtedly  the  railroads  would 
be  benefited,  if  a  clause  similar  to  that  used  by  Mr.  Henderson 
was  incorporated  in  their  car  siifcifications  and  the  finished 
designs  were  carefully  checked  over  to  see  that  they  agreed 
with  this  part  of  the  specification. 

"The  body  is  to  be  proi)ortioned  for  carrying  125.000  lbs., 
uniformly  distributed  between  the  bolsters,  in  addition  to  th'.t 
dead  weight  of  the  car.  The  center  sills  and  draft  attach- 
ments must  be  proi)ortioned  for  a  force  of  100,000  lbs.  pull- 
ing and  200,000  lbs.  buffing,  and  strains  due  to  either  or  both 
the  horizontal  forces  and  the  vertical  loading  combined  must 
not  exceed  12,000  lbs.  per  sq.  in.  in  tension  (net  sectional), 
or  12,000 — (70  1  -^  r)  in  comi)ression,  where  1  =  length  and  r  = 
the  radius  of  gyration,  both  in  inches." 


"Xevertheless  every  railroad  in  the  country  gees  on  piling 
111)  figures  which  are  meaningless  and  which  are  not  and  can- 
not be  used  for  the  only  purpose  for  which  they  should  be 
made,  viz.,  to  make  it  possible  to  determine  with  ajjproximate 
exactitude  the  relation  between  the  cost  and  the  selling  price." 

"A  great  many  of  them  were  legitimate  enough  after  they 
were  inaugurated,  but  the  necessity  for  them  is  past,  and 
they  are  still  kept  up  as  a  matter  of  form." 

These  two  sentences  are  taken  from  seme  remarks  which 
were  made  by  Mr.  .T.  W.  Kendrick,  second  vi(e-pre.sident  or 
the  Santa  Fe,  in  discussing  a  paper  on  "Railroading  From  a 
Business  Point  of  View,"  recently  presented  before  the  New- 
York  Railroad  Club.  That  a  large  proportion  of  the  data 
which  is  worked  up  in  the  mechanical  departments  of  some 
of  our  railroads  is  of  very  little  use,  and  some  of  it  entirely 
worthless,  and  that  an  equally  large  amount  of  data  which 
should  be  had  is  not  available,  is  a  matter  for  serious  com- 
ment. Consider,  for  instance,  the  important  matter  of  en- 
gine performances.  The  superintendent  of  motive  power  has 
just  received  his  monthly  report,  as  you  enter  his  office,  and 
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certain  figures  are  pointed  out  to  you  as  being  specially 
gratifying.  As  you  look  over  the  sheet  you  notice  some  fig- 
ures that  appear  to  be  abnormal.  You  ask  certain  questions 
about  them  and  a  clerk  is  called  in  to  tell  just  how  they  were 
ol)tained.  He  does  the  best  he  can  to  give  you  a  good  reason 
for  the  method  by  which  they  are  derived,  but  finally  it  is  ad 
mitted  that  some  one  at  some  time  or  other  did  it  that  way 
and  the  precedent  has  been  followed  ever  since.     As  you  cx- 


of  operation  of  our  railroads.  The  method  of  treating  the 
subject  and  the  results  obtained  were  apparently  satisfactory 
to  the  Institute,  at  least  there  was  no  criticism  heard  at  the 
meeting,  but  from  a  railroad  standpoint  they  were  sadly  un- 
convincing for  a  number  of  reasons,  not  the  least  of  which  is 
the  basing  of  the  deductions  on  the  figures  given  in  the  Inter- 
slate  Commerce  Commission  reports,  which  are  altogether  too 
much  condensed  and  general  for  any  such  purpose.     For  ex 


.mine  the  report  further  you  find  other  things  that  do  not      ample,  every  railroad  man  knows  that  by  no  means  all  th. 
look  quite  right,  and  after  more  questioning  you  are  forced      coal  charged  to  locomotives  finds  its  way  into  the  firebox  or 


look  quite 

to  the  conclusion  that  as  far  as  giving  a  true  idea  of  the  actual 
condition  of  affairs  a  considerable  part  of  the  report  is  not 
only  worthless  but  misleading.  Why  does  this  condition  ex- 
ist? As  nearly  as  you  can  find  out  it  is  not  because  the  fig- 
ures are  being  juggled  to  make  a  good  showing,  for  in  some 
cases  the  effect  is  just  the  opposite,  but  simply  because  it  has 
always  been  done  that  way.  .     :•    :. 

you  inquire  for  certain  data  as  to  the  cost  of  operation  of  a 
department  and  find  that  the  records  are  in  such  shape  thsiL 
it  is  not  available,  even  though  it  may  be  a  matter  of  con- 
siderable importance.  In  some  instances  you  fi"rt  very  coni- 
plicated  systems  for  keeping  and  compiling  information  which 
could  just  as  well  be  obtained  by  an  easier  and  simpler 
method.  Such  a  condition  is,  indeed,  deplorable,  and  it  is 
hard  to  know  how  any  motive  power  oflBcer  can  exiitct  to  make 
a  record  under  such  conditions.  It  must,  of  course,  be  ad- 
mitted that  this  condition  does  not  exist  on  all  rnilroads.  but 
it  is  known  to  be  true  on  a  considerable  number  of  therr. 

On  the  other  hand,  suppose  the  records  are  roally  reliabia 
and  give  information  showing  clearly  the  actual  condition;? 
which  exist.  The  motive  power  officer  is  a  busy  man  and  he 
can  digest  and  keep  in  mind  only  a  comparatively  snjall 
amount  of  the  important  data  concerning  his  department. 
Few  men  are  capable  of  looking  over  a  comparative  statement 
containing  many  figures  and  readily  grasping  their  import 
without  a  considerable  amount  of  study.  The  officer's  energ>' 
will  be  conserved  and  his  efficiency  greatly  increased  if  such 
comparative  figures  are  plotted  grai^hically,  so  that  a  few 
minutes'  study  will  enable  him  to  gain  an  intelligent  idea  of 
the  progress  which  is  being  made  as  compared  with  previous 
records.  The  superintendent  of  motive  power  or  the  division 
officer  can  have  at  a  moment's  command  all  of  the  important 
information  concerning  his  road  or  division  by  having  the  im- 
portant records  plotted  graphically  in  a  small  book,  which  can 
easily  be  carried  in  the  side  or  breast  pocket.  If  the  records 
of  his  department  are  such  that  the  figures  are  available  it 
requires  only  a  little  work  on  the  part  of  his  chief  clerk  or 
one  of  the  clerks  to  keep  a  book  of  this  kind  in  good  condi- 
tion and  up  to  date.  It  is  gratifying  to  know  that  these 
graphical  note  books  are  being  used  quite  generally,  with 
splendid  results,  by  the  motive  power  officers  on  two  or  three 
large  roads. 


The  subject  of  electrification  of  steam  railroads  has  been  a 
most  attractive  one  for  electrical  engineers  for  several  years 
past,  and  many  papers  have  been  written  and  presented  be- 
fore different  societies,  or  in  technical  papers,  bewailing  the 
shortsightedness  of  steam  railroad  managers  in  not  imme- 
'1  lately  changing  their  motive  power.  These  have  usually 
confined  themselves  to  the  handling  of  passenger  traffic  only, 
'^nd,  so  far  as  we  know,  the  paper  of  Messrs.  Stillwell  and 
I'utnam,  presented  at  the  J^nuar>'  meeting  of  the  American 
Institute  of  Electrical  Engineers,  is  the  first  attempt  to  prove 
the  advisability  of  handling  all  kinds  of  traffic  throughout  the 
country  by  electric  power.  The  paper  takes  the  average  per- 
centage figures  for  each  item  of  steam  railroad  maintenance 
^nd  operation  for  five  years  as  given  in  the  reports  of  the 
Interstate  Commerce  Commission,  and  considering  each  Item 
at  some  length,  shows  the  decreased  or  increased  cost  prob- 
able with  electric  locomotives  and  cars  operated  on  the  single 
phase  alternating  current  system.  The  final  result  derived  is 
*liat  such  a  change  would  save  $250,000,000  a  year  in  the  cost 


even  on  the  tender.  In  some  cases  this  same  coal  furnishes 
power  to  run  shops,  heat  roundhouses  and  stations,  dry  sand, 
etc.  Again  the  item  "repairs  and  renewals  of  locomotives'* 
includes  many  things  in  no  way  connected  with  locomotives. 
The  same  thing  is  true  of  many  other  items. 

It  apparently  depends  altogether  on  what  you  want  to  prove 
and  your  point  of  view  as  to  what  results  you  obtain  from  a 
comparison  of  the  cost  of  steam  and  electric  operation.  For 
example,  take  it  from  a  power  standpoint.  A  horse  power  in 
the  shape  of  a  steam  locomotive  costs  about  |10.00  in  round 
numbers.  A  mddern  power  plant  and  permanent  over-head 
structure  costs  ab\ut  $100.00  a  horse  power  in  round  numbers, 
and  assuming  thatSljeJotal  horse  power  of  the  plant  wmII  be 
equivalent  to  40  per  centT'^JKthe  horse  power  necessary  in  the 
shape  of  steam  locomotives,  this  will  make  the  power  cost 
on  the  same  basis  at  $40.00  for  the  electric  permanent  equip- 
ment. Electric  locomotives  will  cost  about  another  $10.00  a 
horse  power,  and  in  spite  of  the  idea  that  there  will  be  fewer 
locomotives  required  under  those  ( ircurastances,  any  one 
familiar  with  the  empty  condition  of  roundhouses  at  periods 
of  congestion  will  understand  that  fully  as  many  electric  loco- 
motives as  steam  would  be  reqiiiied  to  handle  the  traffic. 
This  makes  the  first  cost  in  the  shape  of  a  steam  locomotive 
at  $10.00  a  horse  power  and  $.30.0(i  a  horse  power  for  electric, 
which  at  5  per  cent,  capital  charge  and  r.  per  cent,  deprecia- 
tion and  renewal  charge  makes  a  i>ermanent  cost  of  $1.00  per 
horse  power  year  for  steam  and  $.5.00  for  electric.  As  to 
operation,  a  horse  power  at  the  electric  locomotive  will  cost 
about  G  mills  an  hour  if  the  power  plant  load  factor  is  main- 
tained fairly  high  and  constant.  A  horse  power  at  the  cylin- 
ders of  a  steam  locomotive  can  be  obtained  ordinarily  for 
about  4  lbs.  of  coal  if  the  machine  is  properly  handled,  which, 
with  coal  at  $2.00  a  ton,  would  cost  4  mills;  water  will  cost 
about  7  per  cent,  of  the  coal  or  three-tenths  of  a  mill.  It  will 
further  cost,  at  a  maximum,  10  per  cent,  of  the  total  coal  bill 
to  build  and  maintain  coaling  stations,  which  makes  the  horse 
l)ower  of  a  steam  locomotive  cost  4.7  mills  per  hour,  but.  of 
course,  it  takes  coal  to  fire  up  locomotives,  and  they  further 
burn  coal  while  standing,  and  assuming  that  25  per  cent,  of 
the  total  amount  converted  into  horse  power  will  cover  this 
it  gives  practically  6  mills  per  horse  power  for  operation,  or 
the  same  as  for  the  electric  locomotive.  It  is,  therefore,  nec- 
essary to  save,  in  some  manner,  $4.00  a  horse  power  year  on 
the  basis  of  the  combined  horse  power  of  the  present  steam 
locomotive  equipment  in  order  to  arrive  at  the  same  cost  of 
transportation.  This  appears  quite  different  from  the  results 
obtained  in  the  paper  mentioned,  but  the  assumptions  and 
deductions  made  are  at  least  fully  as  accurate. 

There  have  been,  and  are  being,  several  sections  of  steam 
railroad  changed  from  steam  to  electric  operation,  and  from 
the  statements  of  the  men  resi)onsible  for  such  work,  we 
would  judge  that  their  ideas  on  the  subject  are  very  clearly 
expressed  by  Mr.  Aspinall  when  he  stated  before  the  Interna- 
tional Railway  Congress  that  his  road  (the  Lancashire  & 
Yorkshire)  adopted  electricity,  "hot  to  save  money,  but  to 
make  money. "  The  inference  from  this,  of  course,  is  that  the 
advantage  of  electricity  for  motive  power  is  in  the  increased 
traffic  attracted  and  the  increased  capacity  of  passenger  ter- 
minals and  tracks,  and  not  at  all  in  a  decreased  cost  of  opera- 
tion for  the  present  traffic.  -This  we  believe  to  be  t|ie  true 
facts  of  the  case,  and  that  it  is  altogether  idle  and  useless  to 
attempt  to  prove  the  advisability  of  electrifying  any  and  all 
the  steam   railroads  in  the  country. 
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BETTERMENT  WORK  ON  THE  SANTA  FE. 


To  TiiE  Editor  : 

In  the  elaborate  article  on  "liotterment  Work  On  The  Santa 
Fe"  in  your  December  issue  you  explained  at  length,  both  by  the 
use  of  graphical  charts  and  actual  figures,  the  exact  saving  to 
the  <()nipany  due  to  the  introduction  of  betterment  work  and  the 
bonus  system,  \yhile  a  very  considerable  amount  of  .space  was  de- 
vote«l  to  a  .statement,  in  general  terras,  of  the  benefits  gained 
l)y  the  workman  due  to  the  bonus  system  there  was  very  little  or 
practically  no  definite  information  as  to  just  how  much  his  wages 
had  actuallj'  been  increased.  The  following  statement  is  made  on 
page  4."2 :  "Thus  far  the  betteru)ent  work  on  the  Santa  Fe  has 
materially  a.ssiste<l  in  restorinj;  harmony  Ix'tween  the  employer 
and  employee  and  in  greatly  imreasing  the  efficiency  and  relia- 
bility of  the  worker.  Ilis  wjiges  have  been  increased  on  an  aver- 
ajre  from   10  to  20  per  cent." 

Those  who  are  familiar  with  the  (piestion  of  wages  in  the  westtru 
part  of  the  cotmtry  must  realize  that  there  lias  been  a  e<msiderable 
advance  in  wages  during  the  past  few  years,  and  that  takiii;:  this 
into  <onsi(lerati«>n  the  a<tiial  gain  on  the  Santa  Fe  may  really  have 
bfi'ii  much  less  than  indicated  by  the  above  .statement.  .\s  a 
machinist  I  have  been  very  much  interested  in  your  accfuiut  of  the 
l»onus  system,  and  while  it  would  appear  to  afford  many  ailvantages 
to  the  workman  I  should  like,  if  possible,  to  obtain  some  definite 
information  as  to  the  actual  financial  gain  which  a  workman  mijiht 
exi>ect  in  a  shop  where  this  .system  was  to  be  introduced. 
,  Siio-Mk. 


fo  TiiK  Knrrois : 

IJeferring  to  Sho-Me's  well  raised  question  as  to  whether  the 
general  increase  in  wages  throughout  the  West  was  not  equal  to 
the  increasi-  in  pt\\  of  thost-  earning  bf)nus  on  the  Santa  Fe.  The 
straight  hourly  rate  of  j»ay  at  the  Topeka  Shop  is  equal  to  that 
paid  the  .same  class  of  labor  in  this  territory.  In  addition  to  this 
men  earn  extra  nu>ney  in  the  form  of  bonus. 

Straight  rate  of  pay  lias  l>een  advanet-d  voluntarily  by  the 
<'ompany  with  the  general  increase  in  wau;es  throughout  the 
West..  Following  is  a  table  showing  rate  of  pay  per  hour  with 
and  without  l>omis  since  the  year  1004.  This  is  the  a<tual  record 
of  eight  men  now  in  tlie  shop.  It  is  obviously  best  not  to  designate 
them  b.v  name : 
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In  1004  the  da.v  was  of  10  hours  and  thiM-e  was  a  great  deal  of 
overtime.  In  100<*i  the  day  was  for  .several  months  0  hours  and 
there  was  virtually  no  overtime.  The  last  column  shows  the  in- 
«rea.se  in  actual  earnings  in  lOfM!  abo\e  I'.IOl.  fjie  hourly  rate  not 
having  <hanged.  there  being  no  overtime  and  the  work  da.v  con- 
siderably sl';iiter.  Ill  1007  the  hourly  rate  of  j)ay  was  increased, 
but  the  hourly  rat<'  has  nothing  to  do  with  bonus  .schedules  or 
l>onus  earnings. 

.\t  some  of  the  large  shops  and  over  the  s.vstem  as  a  whole  the 
following  is  the  Detember.   lOOtJ,  record: 


Shop. 


No.  of  men 
working  bonus. 
294 
482 
714 
8O0 


Por  cent,  of  increase 
of  pay  while  work- 
ing bonus. f 

IS 

13.4 
13.2 
22.3 


Total  l>nnus 
payments. 


.$13,107.93 
Other 
shope.  1169  12  .'S3.919.72 

If  the  company  has  profite<l  by  lowering  the  cost  of  output,  by 
not  having  to  increase  its  shops  and  their  equipment,  by  turning 
out  work  in  shorter  time,  the  workers  have  benefitted  by 


Not  having  to  work  overtime. 
By  working  .shorter  hours. 
Ry  earning  more  money  per  hour. 
By  earning   more   money  aUsolutely. 


H.  Emerson. 


EQUALIZERS  ON  PASSENGER  TRUCKS. 


To  The  Editor  : 

Can  you  tell  me  whether  there  i.s  any  good  reason  why  the 
equalizer  is  retained  in  American  passenger  trucks?  It  ha.s  seemed 
to  me  that  the  eipializer  is  very  heavy  and  Ls  a  detriment  rather 
than  an  advantage:  that  if  the  wheel-pieces  are  as  stout  as  they 
should  be  to  stand  ordinary  derailments,  they  might  be  given 
the  duties  of  tho  etpializer  without  being  made  any  heavier;  and 
that  the  helical  equalizer  si»rings,  placed  so  far  from  the  end  of  the 
truck,  give  rise  to  tlioso  vibrations  to  the  whole  truck  frame,  which 
often  make  tliemsehcs  so  disagreeably  jierceplible  in  the  car.  On 
the  other  hand,  the  lightness,  simplicity,  and  good  riding  qualities 
of  the  EiiroiH^an  truck  are  very  attractive.  I  have  sought  by  ver- 
bal inquiry  and  by  book  research  for  some  time  to  find  something 
in  favor  «»f  the  eipializer.  but  without  success.  While  the  details 
of  construction  have  been  more  or  less  carefully  studied,  I  have  not 
found  that  designers  have  gone  deeper  into  the  general  principles 
than  to  follow  the  customs  of  their  predecessors.  Can  you  en- 
lighten me  on   this  point?  G.   E. 


THE  FUTURE  LOCOMOTIVE  IN  EUROPE. 


It  is  interesting  to  note  how  the  locomotives  on  both  sides 
of  the  Atlantic,  which,  while  starting  from  the  same  point, 
have  widely  diverged  in  matters  of  general  design,  as  well 
as  details,  are  now  gradually  becojjiiing  more  and  more  nearly 
alike.  This  is  due  in  some  cas^s  to  the  adoption  in  this 
country  of  features  which  have  been  long  used  on  foreign 
railroads,  notably  the  Walschaert  valve  gear  and  balanced 
(ompound,  and  much  more  to  the  increased  traffic  require- 
ments on  foreign  roads  making  it  necessary  to  design  loco- 
motives of  a  weight  and  power  which  were  demanded  in  this 
country  several   years  ago. 

The  following  general  conclusions  as  to  the  futur*j 
European  loccmotiv?  aie  taken  Irom  "La  Locomotive 
Actuelle"  I  the  modern  locomotive),  by  Maurice  Demoulin, 
mechanical  engineer  of  the  Western  Railways  of  France,  and 
show  that  the  tendency  points  very  clearly  to  a  design  which 
in  its  general  features  ^will  be  the  same  as  is  at  present  in 
general  use  for  different  classes  of  service  in  this  country. 

"The  present  tendencies,  which  are  becoming  more  an;l 
more  marked,  and  allow  some  fairly  definite  conclusions  as  to 
the  future  development  of  the  locomotive  to  be  drawn,  may 
l)e  summarized  as   follows: 

1.  Perhaps  before  long,  general  use  of  wide  fireboxes,  with 
a  grate  area  of  37  to  4S  square  feet,  with  large  heating  sui- 
faces,  either  of  the  Belpaire  type,  or  with  curved  top,  as 
much  curved  as  possible  or  combined  with  the  wagon-top 
which  ajipears  to  be  an  interesting  and  possibly  indispens- 
able addition,  will  be  made. 

2.  Return  to  smooth  tubes  in  the  case  of  boilers  with 
long  barrels.  Adoption  of  heating  suifaces  proportional  to 
the  grate  area:    say   .'.,229  square  feet  and   U|)wards. 

?>.  Gradual  increase  in  the  adhesive  weight,  either  by  in- 
(•reasing  the  wheel-leads,  when  possible,  or  by  increasing  the 
number  of  coupled  wheels.  Locomotives  for  fast  trains  will 
thus  probably  more  and  more  generally  have  six-coupled 
wheels;  unless  it  i>roves  possible  to  design  Atlantic  types 
having  an  adhesive  weight  of  at  least  40  tonnes. 

4.  The  preceding  conditions  will  before  long  involve,  in 
Europe,  the  adoption  of  Pacific  or  Prairie  types  for  high 
speed  trains:  such  types  will  make  it  possible  to  have  six 
coupled  wheels,  of  large  diameter,  and  wide  fireboxes.  i 

The  Atlaritic  type,  if  still  made  in  the  future,  will  neces 
sarily  include  the  wide  firebox:  the  possibility  of  using  thi.^ 
constitutes  the  principal  advantage  of  this  type  of  locomo- 
tive. 


M \KCH. 


1907. 
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111  the  case  ol"  ihe  Ireight  s(^rvice,  ihe  consolidiUion  type 
would  appear  to  meet,  lor  a  long  time  to  come,  the  require- 
iients  of  the  service;  but  it  is  equally  probable  that  the  use 
of  Ihe  wide  firebox,  or  at  least  of  an  enlarged  firebox,  with  the 
barrel  raised  a  corresponding  amount,  will  become  more  and 
more  general.  ^ 

:"..  it  also  is  probably  possible  to  forecast  the  general  de- 
velojiment  of  a  four-cylinder  engine  with  the  .same  number 
of  cranks,  either  on  the  same  axle  or  on  two  separate  coupted 
*;ixles.  These  engines  may  be  expected  to  be  normally  of  the 
compound  type  in  spite  of  the  present  tendency  of  .some 
!iiakers  to  have  simple  engines  with  four  cylinders.  Th-,^ 
hitter  type  will  not  become  more  general  unless  the  use  of 
superheated  steam,  becomes  developed  to  the  extent  expected 
by  those  who  favor  it. 

As  regards  compounds,  a  general  increase  in  the  ratio  ol 
the  high  pressure  to  the  low  pressure  cylinders  may  be  ex- 
pected. As  a  consequence  of  this  increase  (2.8  Jo  o  volumes) 
Ihe  valve  gears  may  be  connected,  or  even  only  two  valve 
inHvs  may  be  used;  this  simplification  would  be  bound  to 
become  more  and   more  general. 

To  sum  up:  however  powerful  and  perfect  the  present 
locomotive  may  be.  it  can  as  yet  only  be  considered  as  at 
one  of  the  .stages  in  its  evolution,  the  further  development 
of  which  it  is  easy  to  foresee." 


COST  OF  MAINTAINING  LARGE  LOCOMOTIVES. 


The  yearly  figures  on  locomotive  repair  costs  from  four  larg-3 
>ingle  track  systems  operating  west  of  Chicago,  which  have 
greatly  increased  the  size  of  their  power  within  the  last  few 
years,  are  given   in  the  following  table: 


Year. 


No.   Engines 
Owned. 


Average 

.Tractive 

Power 

lbs. 


Repair 
Co.«t  per 
Engine 
Mile 


liepair  Cost 
per    U>00  lbs.  ;  ■■•. 
Tractive  Powei? 
per  Mile. 


1  :'(•;•{ 

1309 

22,526 

9.97 

cts. 

.4426 

cts. 

1!.<I14 

1433 

25,578 

13.42 

cts. 

.5247 

cts. 

!Hti."> 

1454 

26,217 

14.87 

cts. 

.5710 

cts. 

I  :tij« . 

1633 

27,684 

B. 

11.08 

cts. 

.4002 

cts. 

I&oa 

58tJ 

20.268 

<!.01 

cts. 

.2965 

cts. 

1904 

731 

21,261 

7.56 

cts. 

.3556 

cts. 

I!t05 

770 

22.452 

7.37 

cts. 

.3282 

Ctl=. 

1  ;to« 

800 

23,112 

C. 

7.S2 

cts. 

.3383 

cts. 

1H03 

929 

19,832 

7.68 

cts. 

.3879 

cts. 

l!ili4 

1191 

21,470 

9.64 

cts. 

.4301 

cts. 

1  'M>-, 

1234 

22.095 

10.65 

cts. 

.4816 

cts. 

i:mi»; 

1257 

23,430 

D. 

6.86 

cts. 

.2932 

cts. 

1!K>3 

1482 

22,857 

8.62 

cts. 

.3771 

cts. 

1  ".tf)4 

1567 

23,950 

10.23 

cts. 

.4312 

cts. 

i;»(ir) 

1703 

25,686 

11.23 

cts. 

.4371 

Ots. 

IHllfi 

1671 

27,500 

11.26 

cts. 

.4095 

cts. 

as  compared  with  the  9.97  cents  for  19o3,  that  really  the  re- 
pair cost  of  the  tractive  effort  provided  for  producing  tranj?- 
portation  was  less  in  lyUG  than  lyuo,  or  .40ti2  cents  as  com- 
I»ared  with  .4420  cents  per  1,000  lbs.  of  tractive  effort  i>er  mile. 
In  other  words,  the  larger  locomotives  cost  less  to  keep  in 
rei)air  than  the  previous  lighter  classes,  though  this  result  is 
due  in  some  mciisuie  to  a  considerable  modeinization  of  shoi) 
facilities,  ■     - ' 

On  system  B,  a  lighter  ( lass  of  power  is  dealt  with  aiAl  iho 
average  tractive  effort  per  locomotive  has  been  increased  but 
i:).4  per  cent.  Htie  we  see  that'although  a  comparison  of  tl.e 
year  iy<t(j  with  19o;;  apparently  involves  an  apijarent  iucreas;' 
in  repaii  costs  chargeable  to  the  increase  in  the  .^ize  ot  the 
liower,  yet  it  will  be  noted  that  the  immediate  effect  of  the 
large  increase  in  both  size  an*d  number  of  the  locomotives  in- 
troduced in  1904  has  been  considerably  reduced  since — if  wo 
regard  the  preferred  figures  in  the  last  column  instead  of  cost 
per  engine  mile.  The  cause  pf  the  immediate  jump  upward  iu 
1904  was  lack  of  shop  and  roundhouse  facilities  for  dealing 
with   the  new  and  heavy   power. 

On  system  C,  an  increase  of  Ibi.l  per  cent,  in  the  average 
amount  of  tractive  effort  per  engine,  while  causing  a  similar 
first  inerease  in  repair  costs,  has  eventually  resulted  in  their 
ifdudion,  to  an  even  greater  extent  than  is  exhibited  on  sys- 
tem A.  In  this  system  also,  the  modernization  of  shop  facili- 
ties has  been  a  considerable  element  in  the  reduction  of  re|)air 
costs.  :,v^- -^r 

On  system  D,  the  weight  of  the  power  dealt  with  greatly  re 
senibles  system  A,  and  the  amount  of  increase  in  the  average 
amount  of  tractive  effort  is  very  similar,  being  20.:!  per  cent. 
The  shop  facilities  on  this  system  have  not  been  modernized 
to  the  extent  found  on  systems  A  and  C,  but  its  repair  cost  ex- 
hibitions re.semble  the  experience  of  all  three  of  the  others, 
in  the  introduction  of  heavier  power  at  first  rai.-;ing  the  figures 
'  -^with  a  final  drop  to  a  normal  which  is  net  an  increa.se  over 
that  of  the  lighter  power,  if  we  consider  the  increases  in  the 
costs  of  material  and  labor  during  the  last  few  years. 

These  exhibits  would  seem  to  imply  that,  if  we  estimat?  our 
repair  costs  on  the  fair  basis  of  the  amount  of  tractive  power 
made  available  to  the  transportation  department,  the  introduc- 
tion of  heavier  locomotives  on  a  railway  system  will  cause 
repair  costs  to  rise,  until  equivalent  shop  facilities  have  been 
provided.  After  which  the  repair  costs  will  soon  drop  to,  or 
even  below,  a  level  with  the  repair  costs  previously  exhibited 
by  the  smaller  power — which  level,  in  view  of  the  present  in- 
creased costs  of  material  and  labor,  implies  that  the  larger 
locomotives  are  less  expensive  to  maintain  than  the  previous 
smaller  ones.— Rail  nay  and  Engineering  Review. 


The  different  railway  systems  are  simply  indicated  by 
letters,  in  order  to  avoid  any  invidious  comparisons,  though 
ihe  comparison  of  the  figures  of  one  system  with  those  of  an- 
other would  not  be  made  or  considered  of  any  value  by  any- 
<'iie  familiar  with  the  extreme  variations  between  different 
•systems  in  the  matter  of  distributing  accounts.  The  pointf 
'lesired  to  be  brought  out  dwell  within  the  figures  of  each 
vstem  by  itself.  •    =a  " 

For  example,  on  system  A.  the  addition  of  324  very  heavy 
"oniotives  (in  addition  to  the  equivalent  supplanting  of  the 
^iial   percentage   of   light   power   destroyed   or   sold)    within 
"ir  years,  has   increased  the  average  tractive  effort  per  en- 
iiie  from   22,526  to  27,(;S4   lbs.,   or  5.158  lbs.   per  engine — or, 
'le  locomotives  at  present  in   service  average  22.9  per  cent 
"ifater  in  tractive  effort  than  in  190?,.     Shoi)  labor  troubles 
••'iate  the  repair  cost  figures  for  the  years  of  1904  and  190?, 
"  with  the  system  settled  down  again  in  1906  the  repair  cost 
: '  r  engine  mile  of  11.08  cents  may  be  taken  as  normal.     But 
"re  we  see  that  although  this  figure  is  11.08  cents  for  1906, 


The  Economy  of  High  S.\labies.— In  the  first  place,  sala- 
ries and  wages  are  too  low.  I  am  no  advocate  of  increased 
pay  rolls.  But  it  is  shown  in  practice  that  five  men  worth 
$4.00  a  day  each  can  do  as  much  as  ten  $3.00  men,  and  the 
same  is  true  of  a  foreman  earning  $80.00  or  $90.00 
compared  to  one  earning  $150.00  to  $200.0O;  or  of 
an  ofl^cial  belonging  to  the  $200.00  class  comi»ared  to 
one  belonging  to  the  $600.00  class.  The  high  priced  man 
is  not  necessarily  the  best;  but  for  the  high  price  the 
best  can  be  secured.  It  is  manifestly  false  economy  to  pay 
a  master  mechanic  $175.00  a  month,  and  give  him  charge 
over  one  thousand  or  two  thousand  men  with  an  aggregate 
pay  roll  of  $60,000  to  $l(Ki.OOO.  when  an  intelligent  $:]<to.oo 
man,  bringing  perhaps  in  his  train  a  $.^00.00  staff  of  assist- 
ants and  Specialists,  can  in  six  months  lop  off  15  to  3(t  per 
cent,  of  this  r,ay  roll;  and  at  the  same  time  by  system  and 
specialization  and  a  method  of  reward  according  to  merit, 
give  increased  and  better  service.  Similarly,  a  $90.0(J  fere- 
man  is  not  an  economical  man  to  whom  to  entrust  the  requi- 
sitioning of  thousands  of  dollars'  worth  of  material  each 
month;  he  will  general^  order  perfunctorily  and  far  beyond 
his  needs,  and  it  is  not  usual  for  his  requisitions  to  be  ef- 
fectively checked  up.— Ifr.  H.  W.  Jacobs  in  The  Engineering 
Magazine.  .,    -, 
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TEN-WUKKL     I.OCOMOTIVK ST.     I.OllS     .V     SAX     FRANCISCO     RAILROAD. 


TEN  WHEEL  LOCOMOTIVE  WITH   WALSCHAERT 

VALVE  GEAR. 


St.  Loi  is  &  S.\N  FB.VNtisco  Railboau. 


The  American  Locomotive  Company  has  recently  delivered 
from  it.s  Schenectady  works  an  order  of  ten  Kl-wheel  locomo 
lives  for  the  St.  Louis  and  San  Franci.sco  Railroad  to  which 
an  interesting  application  of  the  Walschaert  valve  gear  has 
been  made.  This  order  follows  a  previous  one  of  five  engines 
of  exactly  the  same  dimensions  which  were  equipped  with  the 
Stephenson  valve  gear.  Since  this  last  order  has  been  de- 
livered another  small  order  to  the  same  si)ecifications  has 
been  made. 

These  locomotives  are  for  heavy  i)assenger  and  fast  freight 
service  on  divisions  where  there  are  niimerous  grades  from 
one  to  one  and  a  half  per  cent.,  and  the  service  to  date  is 
reported  as  being  very  satisfactory  in  every  way.    The  general 


construction  of  the  locomotive  outside  of  the  valve  gear,  while 
showing  careful  attention  to  details  and  to  obtaining  the 
l;est  possible,  design  of  boiler  for  the  type,  offers  nothing  par- 
ticularly unusual.  The  driving  wheel  base  has  been  length- 
ened to  15  ft.  1(1  ins.,  which  places  the  69  in.  wheels  a  consid- 
erable distance  apart,  allowing  excellent  oijportunities  for  in- 
spection. 

The  application,  of  the  Walschaert  valve  gear  to  a  Pacific 
or  lO-wheel  locomotive  presents  difficulties  not  encountered 
on  an  Atlantic  type,  or  any  type  having  a  two-wheeled  engine 
truck.  This  is  due  'to  the  location  of  the  forward  driving 
wheel,  which  is  so  far  forward  as  to  throw  the  guide  yoke 
up  to  the  centre  of  the  guides,  and  not  far  enough  forward 
to  allow  the  yoke  to  be  placed  back  of  the  first  driver,  and 
hence  it  is  impossible  to  carry  the  link  on  a  support  from  the 
guide  yoke  as  is  usually  done.  On  the  other  hand,  it  is  not 
advisable  to  locate  the  link  at  a  point  back  of  the  front  driving 
wheel,  as  this  gives  an  excessively  long  radius  bar  and  a  short 
eccentric  rod,  hence  the  desirable  location  for  the  link  placea 


WAT.RCnAERT   VALVE  GEAR— FRISCO  LOCOMOTIVE. 


March.  1907. 
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it  at  a  point  somewhere  near  the  centre  of  the  front  Ujivini; 

.wheel.  '/Jv-' ..•>;■;.:••;: ;.;:'  i'^;:  .■•' 

The  difficulty  has  been  solved  on  this  locomotive  by  the 
use  of  a  ca.st  steel  cross  tie  on  top  of  the  frames,  to  which  is 
secured  a  special  shaped  casting  e.xtending  forwaid  and  out- 
side of  the  driving  wheel  from  which  the  link  is  supptorted. 
This  cross  casting  also  carries  the  bearing  for  the  rever.se 
shaft,  the  arm  connection  to  the  radius  bar  being  made  by  a 
slip  joint.  The  rtsult  by  thi.s  arrangement  is  an  almost  ide.il 
valve  motion. 

The  construction  of  the  valve  gear  is  shown  in  the  illustra- 
tion herewith  and  the  general  dimensions,  weiuhts  and  ration 
of  the  locomotive  are  as,  fellows: 

..V  ■:feE:»ERAfc 'l>ATA. 

service    ■.;  .  .;.■.■;  . .  ;■ .  . ;  .  siv...  . .....  ...  _. ,.  .„  .  . .  ... 

Kut'l . ,.  •  .  - .  .  .  •  -.^f  *  *  *"'•,• '  *  ".^' *  "■>■"--*  *■-■•..--•  * 

Trai'tive   elToit    .  .  .  .  .  .  .  .  .  .  ...  ..ii  '.-.i'.-y-.  .  .-.i  i,^,.'.  ;•  V,,. 

Weight  in  working  orilef.  .;.;».>'•:!:•.«■.•.■  .<.r. %_;./."■.  ,> 
Weight    on    Uriveis    ...    ...,.'.-<,.'.:  1.'.-;t'^.  .."...  .:.;;'.  . 

Weight    (in    lc>uiling    truvk .  .  ." ..;.  .i ...  i 

Weiglit  of  tngine  iir.d  te  tier  in  worliiintK  i}Td-st..i.': 
Wheel  base,  driving  .;.,.-....  ^  .*...  .--^  .;;..  ,:.\./.  ..VV", 
\\h<el  base,  total  ..  .^.•.  ...r.-.  i-;'.-.  ;<v.v..  .'vi-i";' '.«.-.  , 
\\'!ieel   base,  engine  and   tender.'...;'.;.'.;.-./......... 

KA'lK^S. 

V.\  if-ht    '11    ilrivers   -^    traitive    eiiiiri 

'lotai    weight    "^   tiaetive   ett.irt 

Tiaiiive    ellort    x    diaiii.    driver.-     :-    heatiii;;    Hurf.Kt 

Total     heating    surface     -:-    gratp     area ,.  ... 

I'iieb  .X   heating  surfaee    f   total  heating  surf;ifei.  per  ve;  t . 
weight    on    drivers     ^    total    healing    surfat 
Tot.il- weiglit   -:-  total   heating  .surface,...., 
Volume   bT)th   cylinders 


WATER  TUBE  LCX:OMOTlVE  BOILER. 


Total    heating    sujface 
(Jrate    area     :-    vol.    eyl 


;     vol. 
iiideVs. 


eylinderis. 


c.#**'^«#^i 


Kind    .  .  . 
Iiianieter 


and    stroke 


Kind    

Iiianieter     

(Jreatesl   travel:-,. 
Outside    lap     .  .  .  . 
Inside    i1earaiu-e 
Lead,     constant 


CVLIXUKRS. 

'?VALVKS. 


I  f  _•»  •  .  a..*^   r  ■  t  ' 


.  .  .   .  i  .  .  V-'- 

\VHEE1.». 


Mriving.    diameter   over   tires 

Uriving,    thickness    of    tiics .;., 

Uriving    journals,    main,    diameter    and    leigttt.  . 
I 'riving    j<iurnals,    othei>.    diameter    and    length. 

Kiigine    tru<k     wheels,    diameter 

K;  gine   truck,    journals 


;:;';'V;«^ 

ijU.; 

X  d 

Kituiiiiiiou  ~    ( 

oal 

.\'.  .  .2.S,S1ICI 

Ib.s. 

,:•: . .  i!>i.^,',»,i:«'t 

It.C 

.  .  .  .  iy.»>.HIMt 

Ib.-*. 

. . .  v--t7.'*^'<> 

lb.< 

.  ...  /.Tll'.VlU 

lb*.; 

.  ,,13  n.  ici 

1*. 

. .  .tti  f..   -i» 

iJ.. 

.:.^ni:5ft.v^: 

-i«. 

.    .    .  ■•  V-^_»  j"-»  *  *,* 

-Jt  y? 

.  :::\?.:::r.n  vr,. 

...»■ 

'  '  '  '  :'t 

.*. 

t.8 

;  t / 

ri.2 

.  r 

.11 

.(.!♦■ 

.^V;M^4   c-U. 

ti. 

>   *    •.■    ••^■«    •'  •    •    i 

255- 

....;;;.;•.;,:.■-... -fcssr 

Simple 

21    t 

26 

. .  ,;:;v^!.:^Pi> 

ton 

'■'■■•■■■■'  •-•    12 

in. 

;!v^.i'*!v5% 

in. 

i.  .*,.,!  l/t« 

in. 

in. 

.....;.;.U 

in. 

69 

in: 

.,...^.  ,.3Ai 

tit. 

. .v. .9  X  12 

In: 

....^9  «  12 

iu. 

,...,:, 33 

In. 

.    i.6  K  U 

in; 

BOILER. 

Wor  king    pressure     ;■';.■, ;' .  i >  .  . '. .  .;. 
Outside    diameter    of    first     ring...,. 
Firebox,   length   and   width........ 

Firebox    plates,    thickness...,....: 

Firebox,  water  space .  ....,..,.;,■',.'.';• 

lubes,    number   and    outside    diainetieir, .  i^^'J 

Tubes,    length .  . Vi'.llvi 

Heating   surface,    tubes .....^•.  ji.C 

Heating    surface,    firebox.  ;:.,V.. -.■•.. ,v-.!i ■'—*:« -,V 
Heating     surface,     total     .  v. t  .:.'....■.;:,■;  .;. 

Grate     area      ;»..;,..'....<.';■.  ■,:'.;' vv 

Smokestack,    diameter    ......;.,.. V-...:^i-.. Iw 

Smokestack    height    above    rail .V.';' ;;.-.,-:..,. . 
Centre   of   boiler    above    rail ...  .v;  ;".. ';;'.,■: 


Tank .  .  .  . 

Frame .•......::.... 

Whe*>I.-,     diameter     .  .  .  .1,.  .  .-l-; 
•Iijurrals.   diameter  and   length. 

Wttpr    capac-ity 

Coal    rapacity     .........  ,...,.. 


'  ^  f    •'  .' 


TKN-DKH. 

.'.  ,•-.  ,-...- -i,** 

'•'..• 

:.  .  ^y  •■ .  .  -,^  - 

.v> 

-- ';  t'l.  fK-^  <  V*.  •■ 

i> 

•-.*  •  *■  *  •  ■■■•■..!•.•• 

«'. 

■.-.--•.>.-,.  .  .  .  E.     W.  T. 

:":-..0...-:;i '■■:  2tMt   lbs. 

. ,-.;;':  .i  v..  .  .  .  .  .YiiJ:^  in. 

....,.;, J 02 '/s    X    CTU  in. 

. ;  . .  V . .  .  *s  and  '2  in. 
.P."  4*/..  S.  and  ».  4  in. 
,  .  .  .:il8— 2  jr. 
.15  ft.  '..  ill. 
.2,tS».7  sq.  ft. 
lt;4.c!    .sq.  ft. 

. 2.«;.''.4.:i  -SQ.  ft. 

..  ...  .  .47.»it»   ,s(4.    ft. 

..i.'i    and   li'"!*  *"■ 
.1&  tt,  7  .ll;'l«  iu.. 

ti-. .:.' . .  .  .■ .  .liw. ill, 

Water  bottiif.i 

^. . .'. .  lO-iiu  ehan 

:■■■:  ;■•;..: ... .  .33  iti, 

.:>,.. "jti    X    10  .In. 
>.  .'.  ;  .  .  .6.(»00   gals; 

....... .:it»-  t'oi 


UKi.vhoitc  Ki)  CoxcRKTK. — The  observed  facts  Impel  the  lay 
reader  to  one  definite  conclusion  :  That  reinfoiced  concrete  is  a 
;l  mgerous  building  material,  dan,gerous  for  unknown  reasons, 
among  which  may  be  these:  either  (1)  because  safe  method i 
of  design  have  net  yet  been  develoiied,  or  (2i  because  the  com- 
mercially obtainable  mateiials  of  construction  are  subject  to 
unknown  variations  which  may  produce  fatal  weakness,  cr 
(3)  because  the  quality  of  labor  employed  is  not  high  enough 
to  insure  the  safe  construction  of  the  design,  even  thou.gh 
design  and  materials  be  satisfactory.  To  this  conclusion  we 
are  regretfully  forced  to  subscribe.  We  make  but  one  reser- 
vation— namely,  that  if  an  indeiiendent  engineer  be  emplcyeJ 
to  either  work  out  the  design,  or  to  prescribe  specifications 
and  verify  the  design  by  them;  and  if  further  an  independent 
engineer  be  placed  in  charge  of  the  construction  work  to  .see 
that  it  is  properly  done,  then  reinforced  concrete  construction 
Is  as  safe  as  other  types  of  construction.  Under  all  other  cir- 
cumstances we  believe  it  involves  so  much  risk  that  it  must 
f)e  characterized   ?s    dangerous. — Eno'ineering  Xeics. 


In  October,  1905,  pp.  376,  we  illustrated  and  briefly  de 
Kc  ribed  the  Roberts  water  tube  loeomotive  boiler  which  had 
been  put  into  service  on  the  Paris-Lyons-Mediterranean  Rail 
way.  The  following  account  of  a  later  design  of  the  same  ai 
rangement  and  of  the  service  of  the ^rst  one  is  taken  from 
Engineering   ( Loudon  )  :  "     - 

The  ordinary  type  of  locomotives  never  gave  complete  sat- 
isfaction on  tlie  Algeiian  lines  of  the  P.  L.  M.  Ry.  owing  to  the 
interior  quality  of  the  feed-water:  the  firebox  stays  broke  fre- 
quently, cracks  dtvelojied  in  the  firebo.v  tube-platts,  and  mat- 
ters became  worse  as  engines  of  increased  boiler  pressure  and 
higher  power  were^mt  in  service  to  cope  with  increased  traffic; 
the'se  hajl  to  Ije  thoi-oughly  overhauled  aftt  r  they  had  run  only 
about  liO.iiUO  miles.  The  outside  a|tpearance  cf  the  Roberts 
boiler  is  the  same  as  that  of  an  ordinary  locomotive  boiler, 
but  is  of  larger  proport  ions. 

"  ■  The  first  boiler  of  this  .type  was  fltttd  to  a  freight  locomo 
tiv^  which  was  transformed  at  the  Algiers  shops  into  a  Bis- 
.sell  two-wheel  truck  tngine.  This  engine  was  placed  in  ser 
vict  at  the  end  of  Kebrnar.w,  ll»u4,  and  tiji  to  Febiuary,  ISOfi. 
■  it l4ad  rah  over  ^O.ooo  miles.  At  first,  when  the  engine  com- 
menced dealing  with  the  traffic,  the  evaporation  of  the  boiler 
was  highl.v  satisfactory,  but  grsuhially  decreased,  owing  to  the 
deposit  of  scot  and  ashes  round  the  tubes;  this  deposit  had 
to  be  removed  every  time  the  locomotive  entered  the  shed. 
To  i)revent  this  troul)le.  the  boiler  has  been  fitted  with  a  tube- 
cleaning  device,  which  consists  of  two  thick  tubes  placed  one 
above  the  other,  paialltl  with  the  centre  line  of  the  boiler, 
and  made  with  holes  >4  in.  in  diameter,  cut  slanting.  Steam 
jets  through  these  holes  clear  away  the  dei>osit,  the  soot  and 
dust  escaping  through  the  chimney  under  the  action  of  the 
blower.  I5y  this  means  the  high  degree  of  evaporation  is 
maintained,  and  the  locomotive,  it  is  claimed,  is  capable  of 
hauling  25  per  cent,  more  than  those  of  ordinary  type  with 
equal  grate  area  and  heating  surface.     .;.-.. 

IJoth  the  firebo.v  and  the  drnm-ttibes  of  the  first  boiler  were 
made  of  eopi>er.  with  a  view  to  minimize  the  clanger  of  cor- 
rosion. But  all  the  firebox  tnbes  and  the  fij'st  row  of  drum- 
tubes  began  to  show  signs  of  failure,  and  had  to  be  replaced 
by  steel  tubes,  the  former,  after  the  locomotive  hacl  run  a 
total  of  under  Itt.OuO  miles,  and  the  latter,  after  about  22,000 
miles.     The  steel  tubfs  stand  perfectly. 

It  had  been  hoped  that  the  ra|»id  circulation  inside  the  tubes 
would  prevent  the  formation  of  sediments,  and  such  is  the 
case  at  first:  but  sediineni  gradually  forms  in  servic-*,  and  is 
removed  by  cylindrical  brush-cleaners  for  the  tubes  at  the 
smokebox  end,  and  by  hammering  for  the  furnace-tubes  and 
the  first  seti5  of  drum-tul)es.  S<iai>eis  fitted  to  a  flexible  shaft 
driven  by  the  power  a\ailable  at  the  locomotive  shed,  are  also 
tiscd    for   removing   the   scale    from    the    tubes. 

The  boiler  exhibited  at  Milan  differs  from  the  first  one  by 
flight  mcdifications  in  the  arrangement  of  the  water  return- 
'ubes.  and  by  the  additir.n  of  doors  to  the  sides  of  the  ttibe 
j^ets  for  cleaning  by  hand,  by  a  steam  jet.  or  by  brushes.  The 
large  retnrn  tubes  which  in  the  first  boiler  connected  the  feed- 
collecting  tube  at  the  bottom  of  the  firebox  to  the  two  drums 
have  b(en  done  away  with,  as  it  was  found  that  the  joints  were 
riith(ult  to  maintain  tight.  They  are  replaced  by  large  di- 
ameter steel  tubes  in  the  front  and  rear  of  the  firebox,  and 
c<M-ered  by  a  fire-biick  lining.  The  feed-collecting  tube  at  the 
bottom  of  the  firebox  is  made  of  circular  bent  jilates  riveted 
rcgether;  this  has  allowed  the  fitting  of  return  tubes  cf  large 
section.  The  steam  and  exhaust  pipes  are  arranged  in  the 
usual  way  in  the  smokebox.  acx-ess  through  the  latter  not  Do- 
ing new  needed  for  cleaning  the  lubes.  The  steam  dome  is 
near  the  smokebox  end.  and  the  manhole  i.s  provided  in  the 
rear  end  of  the  steam  drum,  the  manhole  cover  being  al)ovc 
the  foct-plate,  and  independent  of  the  safety-valve's;  an  ar- 
ranpemtnt  which  facilitates  the  inspection  of  the  steam  drun». 


The  Canadian  laws  make  an  engin«»er  or  conductor  who   is 
intoxicated  while  on  duty  liable  to  imprisonment  for  ten  years 
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A.MKIMC'.W    lACINKKl?   AND  KAfF.K'OAD  JOl'RN'Al.. 


•'_:„■■'•  ■-.'''J'rrT 


ii\v\niii     i.M..\n.ii\i       -.^    i;cM'l5*  ..'«r,-?*V'^  -••"R»VN<  !>' <>    it\ni:i>\i). 


TEN  WHEEL  LOCOMOTIVE  WITH    WALSCHAERT 

VALVE  GEAR. 


L..I  I-  A:  ri;v\  FKA.\«  lfi<'   li\iiK«>M' 


IMi*^  Aivit\i;i«'an\.;l.<.w-<inu>UV<?  OomiKiny  has  iM'«-«'ntly  (l«-liv»'r.  i! 
iruiii  its  St:hoht^;t;ury  works  :ni  «.r.lrr  ni  t.-ii  H'-wh.'.'!  lo<oii... 
liv.s  roriH'-  St.  Louis  aiul  Sun  Fraiui^co  Kailioa.l  to  wliiili 
lai)  itiJritsunv:  ii|'l^)i«:ili«|"  "f  ''»*'  ^^■••>l^'••l!^•''■»  valvi-  tit-ar  lia> 
litMMi  l|utvl«".  THi?*  "I'tl^i"  MU'Ws  ;v  |)i-.vioiis  inw  of  tivr  <•Imiu<■^ 
<>lf  «>.\?rii-t^  ilie  tmvn*y  <iiui<iis1«nis  whi«  h  \v.  ir  «<piii)|"  .1  with  ih-- 
>t.-,,h.'nso«i  v:itT«>  ^«'nr.  i^i»»«'  '»•>>  last  onlt-r  has  L.t-n  .l.- 
livt-n-.l    aiioHu-r    smalt    <vU-r    10    thf- soiiH'    s|i«<ilifaiioiiS    lias 

l>e«'n  nia'i"'. 

Tiu'><«'  ln<^''"<»'iv«s  ar*"  for  lt«'i*yy  4»ass«<n.u«  r  and  fast  liii,i;ht 
st-rvit^o  on  iHvislnns  wh.  !«•  tlwr*'  arc  liittncrntis  jrratles  fr«)ni 
..lu'  rV)  (in»'  anda  half  jt.-r  «i'ni..  an.)  ihtj  s.'rvi«e  to  date  is 
i.'ptirtfMl  as  lici^nf-'  vf'iy  «i'isfa«-tGry  In  «»\-ery  w-ny;    The  i^inoral 


.  •  ii.~i  1  in  I  ion  of  ilu'  hM-oiiioiivi    oiiisidf  of  the  valve  gear,  whllt- 
-iHwiim    laitfiil    an«niioii    lo    details    and    to    ohtaining    the 
lest    possilile  dcsiuii   of   iioiler  f«)r   the    typo,  offers  nothing  par- 
ticularly   uimsiial.      Tlu-   drivinu;    wheel    hase    has    been    length 
filed  i<»  ].'.  ft.   lo  ins.,  wliicli  plates  the  O'.t  in.  wheels  a  eonsid 
t  ral)le  disiaiuf  apaii.  altowiiii;  excellcni   opportiinilif  s  for  in 

spt-elioll.  •  , 

Th.-  applieation  of  the  Walsehaert  valve  m-ar  to  a  I'aeiM 
..I  Inwli.t'l  loconioiive  prestiils  dittiniUies  not  encountered 
on  all  Ailaiitjc  t>|ie.  or  any  lyp'e  having;  a  two  wheeled  en.uine 
inicK.  This  is  dut»  to  the  location  of  the  forward  driviiii; 
wheel,  whidi  is  so  far  forward  as  lo  throw  the  guide  yoke 
lip  to  tin-  c-ntre  of  the  guidt  s,  and  not  far  enough  forwanl 
to  allow  the  yoke  to  he  jdaced  hack  of  the  tirsi  driver,  ;^lid; 
liciH  e  it  is  iniiiossililf  to  carry  the  link  on  a  support  from  the 
:^iiide  yoke  as  is  usually  done  On  the  other_  hand,  it  is  not 
advisahle  to  locate  ihe  link  at  a  point  ha<'k  of  the  front  flriviiii; 
wheel,  as  this  ijiv«>s  an  excessively  long  radius  bar  and  a  short 
eccentric  rod.  hence  i  he- desirable  lixatioii   for   the  link   place.' 


WAI.sni AKia    VAI.VE   (.KAB — KUISCO   LOCOMOTIVE. 


M  vi:<  II.    r'"T. 


X  WATER  TUBE  LOCOMOTIVE  BOILER. 


■I'l/i  ii;n.itrM..ii  ■.  ^I'/Al 
,  .■;  )•:■.;  J  j».';:/'ii''"'-l'i>'A-. 


w'lH'eK '.■  ■■■^^-rV"'!';  ■  \.-.^r  ''•■>-•:  o-^  ;-^.  '-f^'-'--''.  ■•;•' ■^■V•-/;■"■^'^'■■>■^■'';^^''";.■^'^^••'-■-;^    -;•'-.■        _  '"    ■•  ' ' 

Th<'   «l!flfi<-i»Viy    K;iK  l»t<-tv'KrtlV»'(l    on    this   lnroriiotlve;1>^^t?i^e '  y  <  >^^^^^  in.u    Liut:;; 

u^(^  «»f  a  rust  su-vl  iross  ti«'  flii  top  of  the  fr:iMi»:s.  to  xrhyb  li»  ^y  J««  iftif^V:  *ije  ^^^U^^  hoiU-v   wliirh    h*Hi 

<<-.uiM/cl  ;»  sjvefiial  slKqurt  castiJiif  PXH'Haiitjfj;  jFrirxbaiJ Jiiiit^                                into^Ji.  r\ uv  (iii;>1i«  i»?irts-li?wrls->lv»i                      Hail 

fii(le  of  tilt-  ViriyitiK  Whe»-l   frc;iii   wlii«-K  Jho  Ijiii  is  ?:Up)>*hf^^  M^^r  jUsifni  n^  th»*  saiJi»e  ^ai 

'lljis    t^ross  rri^^Huj?   :«J^«>   <'''fri^                                                                  ^  taniitiiN'iit:  niiii   <)f   tiic-  f<^^  "i      '■-•    '■■:•'■    ■      "\k>"i\   Ti-otii 
shrtfi,  »1j«'  :ini)  roiiiK-rtioii  in  liw  riniiu!;  bar  I^iirKtinatir  liy"  a  :^   K^ 

\alve  nioti«)ViJ.       i..";  ;  V       ^y  ;  ;>  ivstei-ticuvtjiii  OiirAjiff^^^  lie  i^  Iw-Mi  Uy    .tw'iiiS  r«>  Ujv' 

I  ion  lHT.uilh  and  ih.'  ir.Miri;ii  tliirterhikmK^^ 

',. J p  i U-Vi s-  I \i\    stiiiK?  jis  ! hill-  f >f-» it n  oVf I i Ti ;n  >    liin mt < >i  1\>    !« :flv  i . 
i  iV<'   wtift^fV  \vas  ii:msj^jriii.rM!  ;^:i    ij;.      \,ji»!-   sjun>s  itito  a    His 

rvivtii  «'il  "(Iratiiiu   v\  itiv -f  hi>  11a  •  •    floti  of  tke  boiNr 

W;is.:Iii4;1i>>.  .^utskirtoiy.  btiT^^^;?^^^^^  ...  ,  , .  usmI.  «>«i«s*  to  tin 

(Uj^iifs^ti    o:r/>s«;;o^.  aiid  ..ifiJtp's-^^^^  iiixA 

vis'"/*  v.7il\'^^/^^rp  tbt-  ■lioJUr  l»as>e»-ii.li!i«<l  wiili  a  itil+t' 

:\.f^^  .'  V;  >  ,/  ftetniiu:  ^<i<'\*irj>:  ^\^^L^  ii- «<)ijiij>fi^  of  fvvo  jhi«fl<  itrb<'s  idaoTtil  oiu 

.:-SMi|i|;ie;.v  vijiiavHl   thi«    oHicJ.    i>naaH»  I    vnOIi  '  ilie:  »n  lifi..    liirt'.   of    ih<'    boiloi-, 
-■"l '■  k '■  ■**}  ■  -       '•  .■■"■I-  ■  ■    "•'.-■"-  ■    ■■■  .'■.    •       ■  ' 

^v •    ;•  ^".v:..  'i^M^^^  nKi<t^.v  wi i h Jjtolos;  > v  -iii.T ia  ^iffwni.  . :   sUihtlui:.    ^*u•aln 

■jHk' tlrn/iijKlt  iiiv<^'^  lit'  tUiiOsi'  "Ot  hiwJ 

bjt^tvr..     |>.V'tlii.-    l1W^^^l^i    tlu^:  lir^fj    df^i»/«-    ul'   <'vap<»fai  [on    "^ 
ui;jin.iHlne<il,,  ajjjrl;  Uu  ,  liuqutotivv.  .it    fs  -«'!4H"Mt»*<1,    »^   i-ajiabl- 

♦<iii-.i.l  ^r.iity-Uuv.;i  aii«.i .lirat.Hit:r;WtMfaV'i-. 

rijjuon/ ;-liin  ;;ft)iv'Hi<^  Ijn  ah<itt3>«^  first  .irow  W  dVujii 


Mf,  llic  |(,(<>HiJ.livf  ai»    ah   f»  lluw,!^c^; 

Si-rvicV- ♦.■.;■  .;i'.r-.y-;.Vi'..>-"  y^-.>;'"^.'-;.-;.\-'. 

Wi-fi^iirf    ill '  w^r.UiVi>5  ;  -H-^lvtrt'..  L-.-v>.\  .'.'■»■«'..  ■. 

W«  r;:li:f:  Jill    IvtiiiiiKtl^l  ki/:.  .^1  <:.'// ^: 
Wfii-'lil    iif    t.iif;iin-    aril;  !;«■*!>■•■.■. »Kt    w>>r,v 

.\\ii;  .1  bast:/  j/»u«i- ;^ -.•  ;>>^;i.^->  ;^,•-  •  ^J: 
:  v.\;  iiofj  l>!is«'.;  •  rA>«iH4:;  »p.tyWi}il-y  ■;.'■>;:,,: 

■\:-^"}-.lii  ■  '■.ii'  'iri-t'.'l's;  -;:\,  ^^;J..-l^vl•  }-<  lj:!.'ri>;  . 
■j,o»ni  wri^lii'^  .'  ' iii^iWii :^^V1y^k',,^,:;.i:v■ 
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EXTENSION  STAKES  FOR  GONDOLA  AND  FLAT 

CARS. 


The  expense  of  the  temporary  stakes,  braces  and  ties  for 
loading  lumber  or  similar  material  on  flat  or  gondola  cars,  in 
accordance  with  the  M.  C.  13.  rules  for  loading  long  material, 
amounts,  on  an  average,  to  about  $5.00  per  car.  These  tem- 
porary fixtures  are  usually  destroyed  or  lost  in  unloading  the 
car.  The  lumbermen's  associations  in  various  parts  of  the 
country  have  protested  against  being  called  upon  to  furnish 
this  temporary  equipment  and  have  suggested  that  the  rail- 
roads arrange  such  of  their  cars  as  may  be  used  for  the  trans- 
portation of  this  class  of  lading  with  permanent  stakes. 

At  a  hearing  before  the  Interstate  Commerce  Commission 
last  September  the  general  counsel  for  the  lumbermen's  asso- 
ciations stated  that  many  of  the  cars  on  roads  in  the  lumber 
district  were  temporarily  equipped  from  10  to  50  times  a  year 
and  that  very  little  of  this  temporary  equipment  was  used  a 


tion  and   that  some  definite  action   will  be  taken   in   the  near 
future. 

Mr.  W.  O.  Moody,  mechanical  engineer,  and  Mr.  H.  A. 
Simms,  general  car  inspector,  of  the  Illinois  Central  Rail- 
road have  recently  patented  a  telescopic  stake  for  use  on  cars 
hauling  material  of  this  kind  which  has  several  important  ad- 
vantages. The  construction  of  the  stake  and  its  application 
to  a  gondola  car  are  clearly  shown  on  the  accompanying  illus- 
trations. It  must,  of  course,  be  understood  that  the  lug  C  on 
the  general  drawing  is  of  the  same  construction  as  the  one 
shown  in  the  detail  drawing.  The  sectional  view  shows  the 
position  of  the  stake  when  it  is  extended.  The  pawl  (8)  en- 
gages with  the  lower  edge  of  the  block  C.  which  is  riveted  to  the 
web  of  the  I  beam  stake.  By  throwing  the  pawl  to  the  po- 
sition shown  by  the  dotted  lines  the  stake  may  be  lowered. 
The  lip  B  at  the  top  of  the  stake  projects  sufficiently  so  that 
it  will  engage  with  the  stake  pocket  and  not  allow  the  stake 
to  drop  through   to  the  ground.     The  projection  or  lip  A  at 
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second  time.  It  was  estimated  that  over  300,000,000  feet  of 
lumber  were  consumed  annually  in  fitting  the  cars  with  these 
temporary  stakes  and  braces.  The  aggregate  cost  of  tempor- 
arily equipping  flat  and  gondola  cars  in  this  service  amounts 
to  between  eight  and  ten  million  dollars  a  year.  Some  indi- 
vidual shippers  expend  as  much  as  $50,(»00  per  year  for  this 
purpose,  it  was  estimated  that  all  of  the  flat  cars  in  this 
country,  something  less  than  150,000  in  number,  and  an  equal 
number  of  gondola  cars,  could  be  equipped  with  permanent 
stakes  for  less  than  the  lumbermen  pay  each  year  for  tempor- 
ary stakes.  It  was  also  estimated  that  the  annual  revenue  for 
transporting  lumber  and  forest  products  in  the  United  States 
amounted  to  $544,000,000,  which  is  more  than  20  per  cent,  of 
the  annual  gross  earnings  of  the  railroads. 

The  western  railways  and  lumbermen  have  appointed  com- 
mittees to  investigate  the  practicability  of  equipping  the  cars 
with  permanent  stakes,  and  the  eastern  roads  have  al.so  under- 
taken a  similar  investigation.  It  is  expected  that  the  matter 
will  be  brought  before  the  next  Master  Car  Builders'  conven- 


SI.M.MS-MOODV    EXTKXSION    STAKE. 

the  bottom  of  the  .stake  prevents  it  fiom  being  withdrawn  at 
the  top  as  the  lip  will  engage  with  the  lug  (11)  on  the  pawl. 
To  withdraw  the  stake  it  is  necessary  to  remove  the  pawl, 
which  can  only  be  done  by  removing  the  lower  U  bolt  on 
which  it  fulcrums.  The  construction  of  the  pawl  is  such  that 
the  stake  can  easily  be  raised  to  its  extended  position.  Tl-.e 
two  holes  at  the  top  of  the  stake  are  for  the  purpose  of  tying 
awoss  the  car  by  means  of  a  wire  or  chain.  The  construction 
and  operation  of  this  stake  arc  very  simple,  and  it  has  the  ad- 
vantage of  being  self-contained  with  no  loose  or  reniovahl" 
parts. 


The  Future  Leaders. — The  great  railroad  man  of  to-morrow 
will  be  he  who  operates  most  economically,  just  as  yesterday 
it  was  the  traffic  man  who  secured  the  most  business,  and 
to-day  is  the  financial  man  who  consolidates  and  juggles  values. 
This  signifies  the  ultimate  ascendancy  of  the  mechanical  de- 
partment, just  as  the  tradesman  has  supplanted  the  feudal 
baron,  and  is  in  turn  being  superseded  by  the  scie-itific  meth- 
ods of  the  engineer. — Paul  It.  Brooks,  before  the  New  York 
Railroad  Club. 
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LOCOMOTIVE  SKIMMER  AND  BLOW-OFF  VALVE. 

The  undesirable,  to  say   nothing   of  the  disastrous   results 
.)(  n  locomotive  carrying  a  large  amount  of  water  over  into  the 

vlinders  are  too  well  recognized  to  need  elaboration.  There 
.,ie  many  districts  throughout  the  country  where  the  boiler 
waters  in  use  contain  impurities  of  a  nature  to  cause  foaming, 

,,it  because  of  the  small  amount  of  hard  scaleforming  im- 
,  .iiities.  and  the  recurrence  of  the  difficulty  only  at  cer- 
rain  periods  of  the  year,  making  it  undesirable  to  treat  the 
,vaicr  in  a  purifying  plant  or  otherwise,  dependence  is  placed 

'.together  upon  frequent  blowing  down  of  the  boiler  and  nu- 
:.  t  rous  washouts  to  overcome  the  trouble.  '■■■         -V 

It  is  specially  for  such  conditions  that  the  skimmer  and  its 

..iinections,   which   are   illustrated    herewith,   have   been   de- 

■,'j.ned  by  Mr.  J.  B.  Barnes,  superintendent  of  the  locomotive 
.lii'J  car  departments  of  the  Wabash  Railroad  and  success- 
fully applied  and  used  by  him  for  several  years.  Mr.  Barnes 
informs  us  that  a  21  x  2G  in.  Atlantic  type  locomotive,  which 
liefore  being  fitted  with  this  device  required  a  washout  at 
tlie  end  of  every  1,000  mile  run,  was  easily  able  after  the 
application  of  the  skimmer  to  make  a  mileage  of  over  8,000 


to  foam  there  is  a  rush  of  water  upward  around  the  throttle 
pipe,  and  on  such  occasions  the  opening  of  the  blow-off  valvo 
forms  a  counter  circulation  which  draws  the  water  away  from 
the  throttle  and  prevents  it  being  carried  over  into  the  cyl- 
inders. From  experiments  made  up  to  this  time  it  appears 
that  at  the  same  time  the  impurities  causing  the  foaming, 
which  naturally  arise  to  the  top  of  the  water,  are  carried  away 
by  this  skimmer,  a  fairly  large  part  of  the  scale-forming  im- 
purities are  also  blown  off,  and  the  boilers  so  fitted  do  not  ap- 
I>ear  to  be  as  badly  scaled  as  other  boilers  using  the  same 
water  which  are  washed  out  iight  times  as  often. 

Both  the  skimmer  and  valve  have  been  patented  by  Mr.  J.  B. 
Barnes.  -v  v     f- 


Shop  Lighti.xg. — A  feature  of  incandescent  electric  lighting 
in  shops  and  factories  that  has  been  greatly  neglected  is  the 
provision  for  proper  connections  from  the  wire  mains  to  the 
lamps  used  on  the  machines.  The  common  practice  has  been 
to  carry  a  double  flexible  cord  from  the  nearest  lamp  socket 
to  a  portable  lamp  hung  on  some  rickety  fixture  attached  to 
the  machine.  That  this  practice  is  not  only  slovenly  but 
actually  dangerous  besides  has  been  shown  frequently  by  the 
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;niles  between  washouts,  resulting  not  only  in  a  saving  due 
to  the  cost  of  washing  out  and  the  water  lost,  but  also  to  a 
much  greater  saving  in  connection  with  keeping  the  locomo- 
tive in  service,  tliis  saving  being  estimated  at  50  hours  saved 
lietween  every  washout  when  equipped  with  the  skimmer. 

The  construction  and  application  of  the  device  is  clearly 
'  vident  in  the  illustrations,  and  it  will  be  seen  that  it  con- 
sists of  a  short  U-shaped  trough  which  includes  in  the  same 
'listing  a  2  in.  pipe  below  the  trough  with  5-16  in.  cored  holes 
I  •  Lween.  This  trcugli  is  located  just  above  the  average  water 
"  cl  around  the  throttle  pipe  and  has  a  connection  on  either 
■'  :<•  through  2  in.  wrought  iron  pipes  to  specially  designed 
I    >\v-off  valves  located  outside  of  the  boiler  shell. 

i'he  blow-off  valve,  which  is  also  illustrated,  is  made  com- 
llv^tely  of  brass  with  the  exception  of  the  spring,  which  is  of 
'■  'man  silver  wire,  and  the  lever,  which  is  malleable  iron  or 
'  L  steel.  The  valve  and  its  stem  are  cast  intregal,  the  part 
''  "ve  the  seat  having. four  wings,  which  fit  into  a  projection 
*'-  the  nut,  forming  a  guide  for.  the  upper  part  and  the 
^'  ni  proper  passing  through  the  valve  body,  forming  a 
Iuv\ti-  guide,  which  insures  the  square  and  proper  seating  of 
"•■    valve.     It  is   operate<l   by  a  lever  from  the  cab   and   the 

!!ig  insures  positive  seating  when  the  lever  is  released. 

'f  course  when  the  locomotive  is  working  steam  and  starts 


experience  of  unfortunate  operators,  who  have  been  badly 
burned  or  shocked  by  shoit  circuits.  Not  only  this,  but  the 
use  of  lamp  cord  in  such  a  manner  is  wasteful.  It  lies  around 
on  the  floor,  where  the  insulation  is  bruised  and  soon  de- 
stroyed, and  the  amount  of  cord  that  may  be  needlessly  used 
up  in  a  large  shop  in  the  course  of  a  year  is  a  considerable 
item.  Where  the  proper  attention  is  given  to  this  feature  of 
machine  shop  equipment,  the  machines  are  wired  the  same 
as  a  building,  the  wires  being  carried  up  inside  the  columns 
of  the  machines  in  insulated  cables.  Sockets  are  provided  at 
various  convenient  points,  in  which  a  plug,  connected  to  a 
short  length  of  flexible  cord,  can  be  inserted.  The  nearest 
socket  will  then  be  used  to  suit  the  convenience  of  the  work. 
With  machines  wired  in  this  manner,  the  length  of  flexible 
cord  required  is  short. — Iron  Age. 


Maxufactubixg  Metuods  IX  Railkoau  Wobk.— In  the  large 
shops,  however,  where  heavy  rebuilding  and  .new  work  is  car- 
ried on  together  with  finished  material  for  shipment  to  out- 
side points,  and  the  work  is  not  interrupted  by  roundhouse 
demands,  manufacturing  methods  can  and  should  p'f^vail.  and 
here  the  engineer  is  in  his  element,  in  fact,  his  knowledge  is 
essential  to  its  success. — Mr.  W.  E.  Symons  at  Purdue  Uni- 
versity^,; ....:    -.    ■ 
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LOCOMOTIVE  BOILER  TUBES. 


Heaii.no  Si  lUAtK.— Tal)le  No.  1  aftorila  a  convenient  mt'ftns 
of  quickly  finding  The  totali  heating  surfaoe  of  the  tubes  in  ;\ 
boiler.  Tlie  heating  surfare  in  square  feet  is  given  for  tub»»« 
from  7  to  2G  ft.  in  length  and  from  I'.j  to  2»-..  ins.  in  diameter, 
alHo  the  Hanie  information  for  each  inch  up  to  a  foot  in  length 
Mifl  for  fractions  of  an  intli  varying  by  si.vieenthH.  In  using 
the  table,  add  togethtr  the  healing  surface  lor  the  feet,  inche* 
and  fraction  of  an  imh  for  one  tul>e  and  multiijly  by  the 
number  of  tubes.  This  table  is  similar  to  one  arranged  by 
Mr.  Piancls  J.  Cole,  which  appeared  in  our  Septembei-,  lS9t*, 
Journal,  page  292.  exctpt  tliat  additions  have  been  made  to 
cover  the  longer  lu!:es  which  liave  come  into  use  sinci  that 
time. 

Fur.  AUF.A.— The  total  fire  area  of  the  tubes  in  a  boiler  may 
quickly  be  found   by   means  of  table    So.  2.   'This  shows   the 
flr«  area  for  from  1   to   10  tubes  of  various  gauges  and  from 
r"->    to   2'_.    ins.    in    diameter.       As   an 
exiimple,   to   find    the   fire   area    of   .^4S 
2-in.  tubes.  No.  12  gauge:    Fnder  2-in. 
tubes.  No  12  gauge,  find  the  area   for 
n    tMt)es   and    move    the    decimal    point 
two  places  to  th*'    right    (12i3):    add   to 
this  the  area   for   four  tulK's  with   the 
decinuil   point  moved  one  plaee  to  the 
right    (t)rt.<;),   and    the   area    for   eight 
tubes    (19.!)>,    which    gives   a    total    of 
1.3C4..''>  sq.  ft. 


Diameter 

in    inches. 

Oaui;u 


I-E.\(.Tii  A.M)  Wkk.ih  oi  Ti  ISI-..S.— The  accompanying  chart 
afford«  a  quick  and  couvtuient  means  of  estimating  the  length 
and  weight  of  the  tubes  in  a  boiler.  Tlie  item  of  the  ';\'eiKht 
of  tubes  becomes  an  important  one  in  the  design  of  looomo- 
tivBH  where  the  weights  have  to  be  held  strictly  within  given 
limits,  and  it  is  sometimes  necessary  to  change  the  gauge  In 
the  thickness  of  the  tubes  to  enable  the  designer  to  keep  with 
in  the  weight  limii  and  still  retain  the  desii-ed  total  heating 
f^urface.  Starting  at  the  top  of  the  diagram  with  the  given 
nuniL  r  of  tubes,  follow  the  line  vertically  until  It  intersect! 
t  le  diagonal  of  tlie  given  length  of  the  tubes  (for  calculating 
weiRhtH  or  aggregate  lengths,  this  length  should  be  taken  n« 
one  inch  more  than  the  normal  length  to  allow  for  beading), 
follow  the  hori/ontal  line  at  this  intersection  until  It  Inter- 
Beda  the  diagonal  of  the  given  diameter  and  gauge  and  thenco 
to  the  bottom  of  the  chart,  where  the  total  weight  may  bo 
read.  To  obtain  the  aggregate  length  of  the  flue.s.  follow  th*) 
horizontal  from  the  intersfciion  of  the  vertical  for  the  numbe' 
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lines  and  the  diagonal  for  the  length  of  the  tubes  to  the 
•^ide  of  the  diagram.     lines  on  the  chart  show  the  method 

"inding  the  length  and'  weight  of  3G5  tubes  20  ft.  long,  2'^A 
outside  diameter.    The  total  length  is  about  7,:>00  ft.  and 

r  weigh  about  18,400  lbs.  These  weights  are  based  on  the 
inal  weights  of  the  tubes  plus  2\->  per  cent,  to  allow  for 
weight.  This  gives  the  following  weights  per  foot:  2.22 
for  2  in.  No.  12;  2.44  lbs.  for  2  in.  No.  11;  2..o2  for  2^4  in. 
12,-  2.77  Ills,  for  2',  in.  No.  11.  Thi9»  chart  Is  similtr  to 
presented  by  Mr.  F.  K.  Caswell  in  our  February,  1901,  jour 
page  64,  except   that    it   has  been  adapted  for  the   longer 

's  which  have  come  into  use  since  that  time. 


The  secretary  of  the  Railway  Supply  Men  has  issued  a  cir- 
cular to  the  niemberi?  giving  information  (oncfrning  the  plans 
for  the  exhibition  to  be  held  on  the  Steel  Pier  in  connection 
with  the  Master  Mechanic's  and  Mastef  Car  Builders"  con- 
tentions, June  12-19,  1907.  It  is  planned  to  depart  from  the 
usual  custom  at  this  exhibition  by  accepting  an  offer  from  the 
Atlantic  City  Hotel  Mens  Association  to  erect  all  booths  and 
exhibit  structures.  This  association  has  engaged  the  services 
ef  an  architect  and  plans  have  been  prei)ared  for  the  purpose 
of  obtaining  booths  which  will  be  uniform  in  apiiearance  and 
decoration,  and  make  the  best  possible  use  of  the  space  avail- 
able on  the  Steel  Pier.  The  circular  is  accompanied  by  a 
reproduction  from  a  water  color  showing  the  ajipearance  of 
the  pier  with  the  exhibit  spaces  as  planned. 

If  the  present  plans  are  carried  out  the  general  ap|)earance 
of  the  exhibition  will  be  much  improved  over  that  of  previous 
years  and  the  expense  tQthe  exhii)iiO!s  for  better  facilities 
than  usual  will  be  decreased.  The  bocths  will  l>e  the  property 
of  the  Atlantic  City  Hotel  Men's  Asso(  i?tion  and  will  l>e  avail- 
able for  use  in  succeeding  years  at  a  lower  luice  than  is  to 
be  charged  tor  this  year.  Tl'e  same  association  agrees  to 
furnish  all  furniture,  such  as  desks,  tables,  chairs,  -etc.,  at  a 
standard  price,  which  is  given  in  the  circular.  The  1  ooths 
will  be  rented  at  a  cost  cf  .oO  cents  a  sq.  ft.  and  will  l)e  ready 
for  use  on  .lune  1.  It  is  si)ecified  that  all  exhibits  must  be 
completed  by  Tuesday  evening,  .hine  11th,  and  must  l)e  re-.* 
moved  prior  to  .Itine  26.  It  is  arranged  to  furnish  steam,  at 
100  lbs,  i)ressure.  free  of  charge,  the  exhibitor  ))aying  for  his 
own  connections.  Electric  current  for  bcth  power  and  light- 
ing will  be  available  and  compressed  air  will  be  provided 
in  the  customary  way.  the  consumer  making  hJs  own  arrange- 
ments with  the  exhibitors  who  have  compressors  in  operation. 

It  is  requested  that  all  those  expecting  to  make  exhibits  will 
inform  the  secretary.  Mr.  Bruce  V.  Crandall,  510  Security 
Building.  Chicago,  111.,  as  soon  as  possible.  At  the  issuing  of 
this  circular  application  had  been  made  for  fully  35  per  cent, 
of  the  available  space  but  none  had  then  been  assigned. 


RKixFtiRrKn  CrtNrRrrr.^^Concernlng  the  value  of  relTiforced 
concrete  for  factory  buildings,  I  would  say  that  there  is  no 
question  as  to  Its  manifest  advantages  in  incombustibility, 
vi.gidity.  and  i)ermanence.  There  are,  however,  sorie  dis- 
advantages in  its  use  wliich  must  be  taken  into  consideration 
i:i  letomniending  this  material.  These  are  the  treatment  of 
outside  walls  to  insure  freedom  from  cracks  and  a  ])leasing 
;M)iiearpn^e:  the  size  of  interior  columns  where  there  are  a 
rMTiber  of  .«tories  to  be  supported;  and  the  inrreased  wei-4'it 
P'TTi  the  fcundaticns  where  the  ground  is  soft.  It  is  p-cbabi  • 
thrt  as  time  goes  on,  we  shall  learn  more  with  regard  (o 
p.Te^hods  of:  overroming  the  above  mentioned  disadvantages, 
l;ut  new-  theje  is  jilenty  of  chant e  for  study  along  this  line. — 
Mr.J.R.  M^Qri-ester  in   Cement  Age. 


iNvrrt:  Ckiticis.m.— Reach  far  and  grasp  everything  in  sight 
and  struggle  for  more:  invite  criticism  and  do  not  either 
shrink  from  or  fail  to  defend  the  title  of  crank:  hut,  first  be 
absolutely  sure  you  are  right,  that  your  iwsiiion  is  ba.sec'. 
on  sound  engineering  principles,  both  in  theory  and  practice 
Criticism  that  is  known  to  be  the  forerunner  of  unqualified 
endorsements  are  blessings  in  disguise,  and  music  to  the 
ears  of  those  they  are  directed  against.— Jfr.  W.  E.  Syr,}07is  at 
Purdue  Unifcrsity.: 


AiiDKKNSEs  AT  Pi  RPi  K  U.MVKRsiTY. — On  January  21  Mr.  Wil- 
son E.  Symons,  president  of  the  Pioneer  Cast  Steel  Truck 
Company,  Chicago,  addressed  the  engineering  assembly  of 
Purdue  Unh'ersity  on  the  subject  of  "Theory  vs.  Practice,  in 
the  Work  of  the  Mechanical  Engineer."  On  January  28  the 
stinie  assembly  was'  addressed  by  Mr.  Harrington  Emerson, 
expert  production  engineer,  who  took  as  his  subject  "Railroad 
0]>eratiiig  Records." 
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WORKIXti    SII)K   OK    HEAVY    NEWTON    SLAB    MILLING    MACHINE. 


HIGH  DUTY  SLAB  MILLING  MACHINE. 


Improved  shop  methods  on  our  railroads  have  made  it  nec- 
essary to  pnictically  redesign  many  of  the  machine  tools  dur- 
ing the  past  few  years.  The  more  recent  designs  of  slab 
milling  machines  have  met  with  considerable  favor  and  the 
range  of  work  handled  by  them  has  been  greatly  extended. 
The  older  type  machines  were,  as  a  rule,  hardly  stiff  enough 
to  use  the  ordinary  steel  cutters  to  advantage,  but  with  the 
stronger  and  stiffer  machines,  used  in  connection  with  high 
speed  steel  cutters,  it  has  been  found  economical  in  many  In- 
stances to  do  work  formerly  done  only  on  planers,  and  in 
some  cases  a  considerable  saving  has  been   made  by   reniovins 


VABIAUI.E   Sl'EED  GEAR  BOX  FOB  TABLE  1°£E0. 


surplus    metal    by    these    machines    rather    than    by    forgiim 
closer  to  the  finished  sizes. 

The  illustrations  show  a  heavy  slab  milling  machine  mad. 
by  the  Newton  Machine  Tool  Works  of  Philadelphia,  and  e> 
pecially  adapted  for  railroad  and  locomotive  shop  usage.  The 
spindle  is  6VL'  ins.  in  diameter  and  has  a  main  bearing  15  in-, 
long.  It  is  driv^  by  a  phosphor  bronze  worm  wheel  and  a 
case-hardened  steel  worm  of  steep  lead,  having  a  roller  thru>' 
bearing.  This  is  driven  by  a  35  h.p.,  2  to  1,  variable  spet«l 
motor  through  a  train  of  gearing,  as  shown  in  one  of  the  il- 
lustrations. The  driving  worm  and  worm  wheel  have  a  rati" 
of  20  to  1.  All  gears  are  of  steel.  The  spindle  is  reduced  to 
<;   ins.   in  diameter  at  the  worm  wheel  bearing  and   is   key,  il 

to  it  by  a  double  spline.     The  spindle  has 
a  side  adjustment  of  8  ins.  for  conveniem  •" 
in  setting  the  cutters  after  the  work  h;;-^ 
been   placed  on  the  machine.     The  arlxi 
is  arranged  to  drive  by  a  "butterfly  ke> 
fa   slot   across   the   face  of   the  spindle » 
The    outboard    bearing    for    the    arbor    i~ 
bushed,  the  bushing  being  tapered  on  tin 
outside  and  split  to  comi»ensate  for  wea 
as    it    is   arranged    to    fit    over   the   arh'  i 
liushings  and   be  adjusted   to  support   il' 
arbor  close  to  the  work. 

The  cross-rail  has  an  inclined  face,  whii  ' 
in  addition  to  (arryiug  the  spindle  close 
the   uprights,   overcomes  to  a   very   gre; 
extent  the  tendency  of  the  cutler  to  "pn 
in"  when  milling  a  piece  which  has  a  sn 
face   of   widely    varying   widths.      It   al: 
ledticfs    the    tendency    to    chatter    to 
minimum. 

The  cross-rail  has  a  bearing  2r>  iti 
wide  and  SS  ins.  long  on  the  main  u\ 
right,  and  12  ins.  wide  and  31  ins.  Inng  < 
the  narrow  upright.  The  face  of  the  cros- 
rail  is  Ifi  ins.  wide  and  the  center  of  tli 
spindle  is  4  ins.  below  the  face  of  tl: 
rail  in  order  to  work  around  forged  oii 
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»nps  on  ronnecting  rods,  or  to  be  able  to  sink  in  and  mill  key- 
ways  on  large  diameter  shafts  having  widely  varying  di- 
ameters, or  other  similar  work.  The  cross-rail  is  counter- 
wpighted  and  has  hand  adjustment  and  a  power  quick  move- 
ment in  both  directions. 

A  special  advantage  and  an  important  one  for  such  work 
as  fluting  connecting  rods,  where  it  is  necessary  to  sink  the 
cutter  from  1^^  to  1%  ins.,  is  that  the  quick  power  movement 
is  specially  designed  for  this  purpose.  The  cross-rail  screws 
are  arranged  to  pull  the  rail  down  into  the  work  instead  of 
pushing  it,  as  is  ordinarily  done.  This,  in  connection  with 
provision  which  is  made  to  prevent  the  table  from  pulling  for- 
ward when  sinking  in,  or  working  backward,  due  to  the  pull- 
ing of  the  cutter,  overcomes  the  breaking  of  cutters  and  ar- 
bors and  damage  to  the  cross-rail. 

The  uprights  are  of  extra  heavy  section  and  are  ?,6  ins.  dee]). 
The  carriage  is  36  ins.  wide  and  7  ins.  deep  to  mill  14  ft.  in 
length.  It  has  a  bearing  on  the  bed  29^4 
Ins.  wide  and  is  operated  by  a  steel  rack 
4  ins.  wide  and  a  bronze  spiral  pinion. 
Variation  of  the  rate  of  travel  or  feed  of 
the  carriage  is  obtained  by  means  of  an 
easily  controlled  and  compactly  designed 
gear  box,  shown  in  one  of  the  illustra- 
tions, for  which  a  patent  is  pending.  The 
gears  in  this  box  are  all  steel  and  run  in 
oil.  To  distinguish  the  driving  shaft  a 
luilley  has  been  placed  on  it.  On  thi'-- 
shaft  are  three  gears  on  one  sleeve  which 
slide  and  mesh  with  the  idle  gears  on  the 
intermediate  shaft,  these  in  turn  meshing 
with  the  sliding  gears  on  the  third  shafi. 
The  edges  of  the  teeth  are  beveled  iri 
order  that  the  gears  may  i-eadily  l>r. 
changed  from  one  position  to  anothe? 
while  running.  The  feed  to  the  carriage 
of  1  to  10  ins.  per  mlni^te  is  furnished 
with  a  quick  power  movement  In  both  di- 
rections. 

The  following  accounts  of  work,  which 


are  not  record  performances  but  have  been  done  right  along 
for  a  considerable  time,  show  conclusively  the  advantages  of 
the  machine  and  the  method  of  driving  it.  A  cut  9',^.  ins. 
wide  and  9/16  in.  deep  with  a  table  feed  of  S  ins.  \ter  minqte 
was  taken  on  a  connecting  rod.  This  is  at  the  rate  of  43  cu. 
ins.  per  minute  or  1*4  <>i.  ins.  per  minute  per  rated  horse 
l)Ower  of  the  motor,  which  is  said  to  exceed  all  previous 
records.  '   •' 

In  another  instance  locomotive  connecting  rods  have  been 
fluted  or  channelled,  two  at  a  time,  with  cuts  3  ins.  wide  and 
1 1..'  ins.  deep  with  a  feed  of  0V4  ins.  per  minute.  Tl\e  cutters 
used  were  of  the  inserted  tooth  type,  with  teeth  of  air  hard- 
ened steel  inserted  on  a  true  spiral.  The  cutters  operated  at  a 
peripheral  speed  of  86  ft.  per  minute. 

To  give  some  idea  of  the  advance  in  slab  milling  machine 
design,  a  machine  made  at  the  Newton  Works  in  1SS4  is  il- 
lustrated.    This  machine  was  intended  for  the  same  class  of 
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HIGH  DUTY  SLAB  MILLING  MACHINE. 


linproviMi  s<io|r  ni».'lh»«ls  on  nur  railmads  have  m.iile  it  tuM 
issary  to  iinutUtally  r»''I>'^i.ui\  iiiaiiv    of  the  mathine  tools  diir 
iiii:    tht'    past    U'W    yvary.      Th<'    iu(.n<!    retrnt    designs    of   slab 
iiiiilnii;  luat'hiiHK   have  nit^i    with   lotitidei-able   favor  and   thp 
I  ani^ebfwoiii'  handled  .Tij-'r^^  besen  greatly  extended. 

The  older  typo  nia«hniV*s  \yere.a»  u  rule,  hardly  stiff  cuou£;h 
to  use  the  «>rdittary  steel  cntie.rs  to  advantage,  but  with  thv 
stronger  and  siiff«r  ina«  jiiius.  used  in  connection  with  high 
speed  steel,  cut  tefrf;  it  huBheei*  found  cionouijcal  in  many  tn^ 
s t a nces  tp,  <lo . -woi-k  fornie.fly  done^  only  fnx  pla n^-rs.  ;\ hd  in  •■' 
some  c:is*'s  a- cflfhsidorahle  «^yin^  iiiailc  b\    r*fnioyi)»^. 


NAKIAIM.W   MTKb  I.KAI!   HO\   I  UK    lAlU.t  1  EtlJ. 


.-urpiiis    metal     by    tht'so    ma«binfs    railxr     i  ban  '  hy   "fnrj^l/i    . 
closer  to  the  finished  sizes.  ,'■:■'. 

The  illustrations  show  a   bcavv   slab   uiilliiii;   macbiiic  m 
by   the  Ncwtoii   .Macliitii-  Tool  W<iiks  of   I'hiiadclphia,  and 
pccially  adaiitcd  for  railroad  and  loconioiivc  shop  usage.      I 
spindle  is  CV.-  ins.  in  dijimetor  ami  has  a  main  bearing  la  ii 
b)Mi;.     It  is  driven   by   a   phosphor  bronze  worm   wlieel  ami    ' 
«ase-haidened  steel  worm  of  steep  lead,  having  a  roller  thru- 
iiearing.     This  is  <lriveu   by   ii  .'.]'>  h.p..  L'    to    1,  variable  spj;*^: 
luotor  through  a  tntin  of  gearing,  as  sboAvn  in  one  of  th^  i- 
lustrations.     The  driving  worm, and  W(irm  wheel  have  a  ra^: 
ofirt  to  1.    All  gears  are  of  steel.     The  spindle  i.s  redticefl  'i" 
fi   ins.  ill  j diameter  at  the   worm   whrei   bearing 'and    is    key^  ' 

to  it  by  a  il<»ultle  si»line.     The  spindle  h"- 
a  side  adjustment  of  ,S  ins.  for  con  vert  i»'M 
in  setting  the  ••utters, after  tiie  work  i) 
Imh'U   placed  on  the  machiiu-.     The  arb 
i.s.  arranged  to  <lrive  by  a  ■"buiterMy  kt 
<;l    Riot    across    the    fa<  c    of    Ihe    s|di)dl' 
The    ouilioanl    b<  ai  lug    f»)r    the    arbor 
lui.shed.  the  luishing  being  t;il»ered  ou  n 
ojiiside  and  s^ilii   to  comiiensate  for  wi 
.IS    it    is    arr;tug<:d    lu    lii    over    liie    at  I 
...  bu.shingsj^itd   lie  "adjusted   to  suppori 
arbor  f*tose  to  thji  'Woi'K. 

The  cross-rail  has  an  incline<|  f;i(  e,  win 
ill  addii  ion  to  <  arry  in.u  the.spijidle  cio.>-c 
fh»^  ilpriglit.s.  over('«;tUes  to  a  very  grc' 
extent  Mh-  tend<'m-y  <>f  the  eii(t"ei*"tV>  .'"i' 
iti"  when  uiilling  a  piei  e  wliieli  h.is  a  s' 
face  of  wideh  varyiim  widths.  ft  iil, 
lelucis      the      teiidellcx       to      ehatter      tO.'    ' 

U'jiijmiim. 

The  cross  rail  lias;  .si;  liea ring  _:ir.  ii 
«  i<'e  nufl  :'S  ills,  long  oh  ibe  main  ' 
liiibt.and  f'J  ins.  wjib' and  ;'.!  ins.  irni; 
the  nanow  ii|iiigbt.  The  face  of  the  cr'' 
•  laiJ  is  m;  ins.  wide  and  (he  <r(,nter' of  Jj 
spindk-  is  i  ins.  itelow  the  f;i«e  of  ( 
rail   in  order  to  work  .around  forged 
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.Hr;C>Vv-    XKwriix  •  ki.ai:-  MU.t-ivi"..   -u;v>Hii.>n^  At'iN.rf-AiHijvyw'  5wiw'4>U. 


111(15  001.  <.<in ncft mK  :n>*ls,  or  to  be  .aJilH  ttj  »rnK.  iji  nnyl  iii-ill  kr>> 
vHijys  on  liir,i;('  dinnutfn-  slinftK  luMA^inu^  ^vUlely  vsivyuiy;  di- 
aiiierrrsi,  or  otliei-  similar  worU.  Tin-  rnrj^js-ndl  1^^  vMurutMN 
\vf|Khfoil  aiifl  h;Vs  lKitr(l  adjustnioiti\  iv^^^^^  a  pow-ei-  <iin«k  move- 
jHMit   in  lioth  (lire<-t i<iils;.\>v\ ::;:■;:;,  •j'i:;"'- 

V  sjiftrar  aiivaniairc  yn'il' Jiii   iiiihortani  oiuv  1«;r  stii  ii  wortc 
IS  tb.iiiog  <  ojiiu'riiui;  roiis.  \vln'r«'  ij.   is  neocssary  to  sitiU  the  ' 
jriit/f  r  fi-om  J 1  •►  to  n^5i  ins  <  is  tlial  t|»^  f|i»i<1v  l>w>V^r  1!»ov*^'iv'*«t ' 
Is  i^^ially  rl*»sigiH'<l  Tor  this  iwi'iiosfh^^^^^T^^ 
am  iirrantced  to  iMtll   the  lail  dovvii   into  tli*«  \yi;rk  Insivad ;of 
(lushinu  it.  as   is  (inUiiariiy   <lono.     *TJI»>;.   ii)   j-onnoition    w^li 
provision  wliich  isnia<lp  to  prrvf-nt  ihe  laltl<'  frotu  puHinfi  for-.- 
wjird  wlion  sinking  in,  or  \vnrlvins-b:i<kwrtjnj.  *tit«'  to  (lie  inill^^ 
ing  or  the  o«tter>  ovPVvomfs  th>f  hreakwi??  Of  rt^ 
I'ors  and  damage  to  ttiv  rrosij  railX;  .T  ■      "  -  ;; .        ^^   ^  .  -  ';   „■.    ^  ': 

TIjo  upiiphts  ar(»  (if  oxira  Iw'Tivy  >'<Hir<Uv«tt4»''?'^^^^^^^^ 
'i'lie  rarriajip  is  ?i(i  ins,  wi;d«v  -:in<l  ;7;  iris*^ «Ti'oii  :iiO  jntll  ^14  ;ft:V«i;  ; 
UMJs:th,    It  lias  Jv  berttinR jQii  thf:  i»ed ::Jft^^    • 
Jiss.  wide  and  Jf  operated  bv'  a  sK'n^l  rack;. 
f  ins/wide  and   a  bronze   spii-al   pinioy.. 
Variation  of  tlie  rate  of  irnvel  or  fft^l  oi- 
th^  earria.^e  jj«  obtdihed   by  nu^-ftis  of  iih    ' 
Msily  corifrolb  d  and  «onjpa»t:ly  ih-vijinM 
-•  ar    liox,    shown    in    one   of   tlie    ilfivstra- 
;ions.  for  wliiili  a  i)a(ent  is  pemiint::.    The: 
^ears  ia  this  box  are  aU  steel  ahiilvnHliii!; 
,  oiK     To   distini;uish   the  driving  shaft  a'  " 
)'nll<y    has    been    placed    on    it.      On    thi- 
>hafi  are  tliree  j^ears  cu  one  sh»eyj^  wbU-h 
-liile  and  tuesh  witli  .the  idh'  si<'ars  «jn  tlj«> 
intermediate  shaft.  thX"se  in  im  ii  nieshihi.". 
•^i'h  the  slidini;  seuirs  oif  tUe  third  shafi. 
riif    idiics    of    the    1e«'lh     are    lieveied  •  i?!;  ' 
'  "l*r    Uial     the:.p;ears    imn     it^adily     b|'.:>. 
<  huiTjied    froni    :bm>    pos-iiion  ,;io  •  aflcllie'*  .'• 
w  h  He  rn nn in ji.     Tho  feed  ti>  the  t^ATjilastv 
of  1 .'. t4> ; .!♦»  ias>  i»«^  tninnii*  Ijsj  f urRjwiif  d  , 
A  ith  a  qufek  power  inovetiient  Iti  bbthi  ;<far 
recli<iTifi.  ..  •      ".-  '::■'    '<'.'\' 


sire  *«><    reicoVd  perfoi-niau<'es  Imii  havp  Im'+'ii  done  richl  nlonR 
for  a  considerable  time,  show  eonelnsindy  th*-  advantaRes  of 
rlie  inaihitu-  and   the  in«'iho,d    of  driyini;    ji.      A   «iit    !«J._.    ins 
iVMlean^  ;^  10  in    de»ij>-  wfth^ 

%as  fakeH  tvii  n  <[H>riu<r«titi^  rtMl.     iMvls' iSat' th<i.  rat*  of  A"  <-n 
ills,    per  riVitiut<>  or   1^4    eii     ins.    |«er   ininiit^   per   rated    horsr 
jtow'er    oj'    (he  i.tiiotorv  ^^  hit  h    i>    said    i>i    «'\<  «Md    all    prex  ioti^ 

.mrbfxifti--  1  .^■.'  --.;;'.■■  '■ 

;;-ln  tllioMter  4iist«o.ef>  loirtiuoi  Ivn-  roiuie«i  in.ir  roils  hayie .  lieen 
Jftuted  or  ebanii«l)ed.  iAV<»  at  a  time,  with  rots  "  Ins.  wid»'  an«i 
V':j?  ins.  deep  with  a  feed  of '.W4  ins,  per  minute.  The  euiter.- 
.u-s^d  w-ere  of  the  iiiserieiV  t«M>th  tyi»e.  witli  teeth  of  air  hard 
i£^fei1st-«>l  insert p(tnrn  a  tTii«>  spii^l;  Th»» autters  oj^iTaffnl  at  :i 
ijevipheral  i^peed  ihff.  fi6  ft.'  fi«>r  Ti^tinte 

.!..  To  give.  som«'   iflea   of  fbe  advah«-e   tn   >lali   iiiilliii»^    ik.h  iuif 
■design,  a   ma<"liine  made  iit   the;N>'Wton   Witiks   in    l'«i>>t    is   ii 
Inst  ra,t«<lv    This  nhl«diiue. ;»'*»«  "intejtti^wl.f 


The  fonow4n§ n«cttuWi6  pt :^«ru,  "whi^h 
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work  as  referred  to  above  and  is  said  to  be  the  first  t-ominer- 
cially  successful  slab  milling  machine  built.  The  tal)le  was 
of  the  inside  square  lock  design  in  iilacc  of  the  overlapi)!!!^; 
square  lock  design  in  the  later  machines.  The  feed  was  con- 
trolled by  a  spur  pinion  and  rack,  (piick  power  motion  Ijciiig 
obtained  by  the  crank  shown  in  the  illustration,  one  turn  of 
which  advanced  the  carriage  7  ins.  The  spindle  was  driven 
by  spur  gears  and  the  outboard  bearing  bad  to  be  adjusted  in 
dependently  of  the  nriin  spindle  bearing,  in  its  day  this  nui 
chine  was  considered  a  record  breaker. 


POND  "RIGID' 


TURRET  LATHE  EQUIPPED    FOR 
BAR  WORK. 


The  2.S-inch  Pond  turret  lathe,  shown  in  I  he  illustrations 
\v;is  originally  designed  for  chucking  work  only,  but  largely 
due  to  the  demands  of  railioad  shop  work  has  been  equippcil 
icr  bai-  work.  The  view  looking  down  on  the  top  of  the  ma- 
chine gives  a  good  idea  of  the  rigidity  ol)tained  by  the  use  of 
shoit  ttnning  tools,  the  die  head  l)eing  placed  directly  on  th^- 
turret  face  without    the   intervention  of  the  usual  die  holder. 


IM1NH     2S-I\(II     TI  liltKT     I..VTIII.     K(/l  II'I'KI)     K()l{     It.\|{     \V<)RK. 


VIKW    r.oOKINO    IK»\V\    ON    Toi'    Ol     I'oM)    TIKUKT    I.ATHK. 


Amekicax  Tr.\i»i.\g  win  I  tiik  Lk\ani  ami  iis'Possiisii.itiks. 
—Mr.  Aris.  Tsakonas,  M.  E.,  r.i'12  .Jefferson  street.  Phila- 
delphia, is  sending  out  to  all  .American  manufacturers  who 
are  interested,  a  panii»hlet  on  the  above  subject.  The  excel- 
lent advice  coiitained  therein  for  the  satisfactory  marketing 
of  machinery  in  the  Le\'ant  has  been  drawn  from  a  long  per- 
sonal experience  in  that  section  of  the  world  as  well  as 
America.  The  reaciing  of  this  pamphlet  will  be  to  the  ad- 
vantage of  any  firms  considering  a  market  in  the  Mediter- 
pinean  district. 


thtis  insuring  perfect  thread  cutting  within  the  limit  of  ac- 
(  uracy  of  the  die  head.  IJoth  the  carriage  and  the  turret  are 
provided  with  six  (h:inges  ot  feed,  each  being  independent  of 
the  other  and  op'Mated  by  different  lead  screws,  so  that,  if 
desired,  the  work  may  be  turned  at  the  same  time  that  it  is 
being  bored.  When  the  cross  carriage  is  not  in  use  it  may 
br  moved  to  the  left,  as  shown  in  the  view  looking  down  on  the 
top  of  the  machine.  While  in  this  position  the  turret  may  be 
brought  close  to  the  face  of  the  chuck,  making  |)ossible  the 
use  of  short  tools,  which  is  a  veiy  de.sirable  feature. 
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The  turret  is  designed  with  very  wi(fe  faces,  making  it  pos- 
sible to  rigidly  secure  the  heaviest  tools.  It  rotates  auto- 
matically and  has  a  rapid  power  traverse  in  either  direction. 
Independent  stops  are  provided  for  each  face,  and  it  may  be 
made  to  revolve  at  any  desired  point  of  its  travel.  The  ma- 
chine is  designed  for  handling  castings  up  to  28  ins.  in  di- 
ameter. The  swing  over  the  carriage  arms  is  26  ins.  and 
over  the  cross  slide  24%  ins.  The  lathe  may  be  equipped  with 
u  L'4-in.  3  or  4  jaw  independent  or  combination  chuck.  The 
turret  has  a  travel  of  5  ft  The  hole  through  the  spindle 
is  4  '4  ins.  in  diameter,  and  is  counter-bored  to  5  5/16  ins. 
for  a  distance  of  12  Ins.  in  order  to  permit  boring  bars  with 
both  roughing  and  finishing  cutters  to  be  used,  the  roughing 
cutter  being  inside  the  spindle,  while  the  finishing  cutter  ia 
at  work.  The  compact  and  substantial  design  of  this  machine 
makes  it  especially  advantageous  for  use  in  railroad  shops. 


TRAVtUNGHEAD  OPEN-SIDE  PLANER. 


Stkel  Passenger  Cars. — The  operation  of  the  steel  passen- 
ger car  shop  did  not  contribute  to  the  company's  earnings, 
for  the  reason  that  education  of  men  in  a  new  line  of  indus- 
try is  expensive  and  tedious,  and  full  output  of  work  cannot 
be  secured  by  reason  of  the  unfamiliarity  of  the  workmen 
with  tlie  work;  but  we  have  gone  far  enough  into  this  con- 
struction to  know  that,  as  a  result  of  the  operations  to  date, 
we  can  produce  a  first  class  fireproof  passenger  car  with  only 
a  slight  increase  in  weight  over  the  present  wooden  type,  but 
at  an  increased  cost.  The  question  as  to  how  great  will  be 
the  pecuniary  benefit  to  accrue  to  the  company  from  this  de- 
partment must  be  left  to  the  future,  as  the  railroads  at  the 
I»resent  time,  when  there  is  an  urgent  demand  for  better  ser- 

•  ice,  and  the  various  State  Legislatures  are  insisting  on 
lower  rates,  naturally  show  hesitancy  in  doing  anything  that 
will   increase   the  cost   of  their   equipment.     Our   experience 

•  onvinces  us  that  until  there  has  been  a  much  larger  volume 
'K   business   presented,    the   cost   cannot   be    substantially    re- 

luced.  This  company,  by  reason  of  its  being  a  pioneer  in  the 
'••^Id,  is  necessarily  in  the  front  rank  in  this  development,  and 
^.'>  is  prepared  to  furnish  this  fireproof  passenger  equipment 
^Wienever  it  can  be  sold  at  a  reasonable  profit. — Report  of 
'"'•ev.  Hoffstot  of  the  Pressed  Steel  Car  Co. 


The  traveling  head  open-side  planer  has  many  advantages 
for  certain  classes  of  work.  The  cutting  tool  travels  instead 
of  the  work;  the  tool  is  carried  by  an  overhanging  arm;  the 
traveling  head  is  actuated  by  a  screw;  almost  any  piece  of 
work,  no  matter  how  awkward,  can  be  securely  held  in  place 
by  means  of  the  slotted  plates  and  the  tables,  and  this  is  es- 
pecially true  if  a  pit  is  placed  directly  in  front  of  the  ma- 
chine, thus  making  it  possible  to  easily  set  in  place  and  ac- 
curately plane  with  a  minimum  amount  of  power  large  and 
cumbersome  pieces  which  it  would  be  difficult  to  handle  in  a 
|)laner  with  its  movable  platen. 

The  machine  illustrated  is  made  by  E.  A.  Walker,  of  Phila- 
delphia, and  is  known  as  the  Richards  type.  The  table  travels 
parallel  to  the  bed,  the  tool  carriage  passing  over  such  work  as 
:^ay  be  fastened  to  the  slotted  plates  and  tables.  It  will  plane 
8  ft.  in  length,  has  a  cross  feed  of  25  ins.,  an  'angle  or  down 
feed  of  12  ins.,  and  weighs  about  5  tons.  The  slotted  plates 
are  each  39  ins.  long,  25  ins.  wide  and  3  ins.  thick.  The 
square  tables  are  15  x  19  x  22  ins.  and  have  a  vertical  adjust- 
ment of  25  ins.  A  greater  vertical  adjustment  may  be  ar- 
ranged for  by  providing  longer  slotted  plates.  The  distance 
from  the  floor  to  the  underside  of  the  crosshead  is  42  ins. 

Time  may  often  be  saved  on  certain  classes  of  work  by  fast- 
ening one  piece  in  place  while  another  is  being  machined.  If 
desired  three  tables  may  be  provided,  the  third  one  often 
proving  valuable,  especially  on  the  machines  with  larger  beds. 
An  idea  of  the  wide  range  of  work  which  may  be  handled  to 
advantage  on  this  type  of  machine  is  given  in  an  illustrated 
booklet  which  may  be  obtained  upon  application  to  the  manu- 
facturer. 


Railway  Storekeepers'  Association'. — The  fourth  annual 
fleeting  of  this  association  will  be  held  at  the  Auditorium 
"otel,  Chicago,  111.,  May  20th,  21st  and  22n(},  1907.  The  presi- 
'l^^nt  is  Mr.  N.  M.  Rice,  general  storekeeper  of  the  Santa  Fe. 
'■nd  the  secretary,  Mr.  J.  P.  Murphy,  general  storekeeper  of 
tlie  Lake  Shore.  . 


A  Simple  Dynamometer  Cab  can  be  constructed  by  stmrgtb- 
ening  the  frame  of  an  old  passenger  coach  or  even  a  caboose 
car,  installing  in  it  an  hydraulic  dynamometer,  which  can  be 
purchased  in  the  open  market  complete  for  about  |250,  and 
equipping  the  car  with  some  form  of  speed  indicator  and 
recording  machine  that  will  be  driven  from  the  axle  of  the  car 
and  will  have  its  paper  travel  so  regulated  that  the  draw-r)ar 
pull  is  plotted  with  relationship  to  the  distance  and  speed. 
While  many  other  features  may  be  added  to  such  a  car,  these 
are  the  essentials  that  are  required  for  accurate  work,  and 
the  whole  arrangement,  exclusive  of  value  of  the  car  used 
and  the  work  done  in  strengthening  the  car,  can  be  gotten 
up  for  $600  or  $800. — Mr.  D.  C.  Buell,  Central  Railway  Club. 
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KBOXT    VIEW    OK    AMERICAN    OfTSIDE     MOILDER. 


AMERICAN    NEW    7    AM>    S    INCir    OITTSIOE    MOl'I.DEB,    REAR    VIEW. 


NEW  AMERICAN  OUTSIDE  MOULDER. 


On  page  247  of  our  June,  iy06,  issue  we  described  the  new 
American  four-colnmn  outside  moulder,  arranged  for  working 
all  four  sides  of  a  piece  12  or  14  ins.  wide  by  C  ins.  thick. 
These  moulders  had  several  important  improvements  over 
previous  designs.  The  new  features  have  given  such  general 
satisfaction  that  the  more  important  ones  have  been  incor- 
porated in  the  design  of  the  standard  machines.  The  illustra- 
tions show  one  of  these  improved  machines  which  will  work 
four  sides,  7  or  8  ins.  wide  by  4  ins.  thick. 

The  frame  is  cast  In  one  piece,  making  it  solid  and  sub- 
stantial and  isreventing  any  twisting,  thus  keeping  all  bear- 
ings in  perfect  alignment.  The  heavy  column  at  the  rear 
end  of  the  machine  furnishes  a  substantial  support  for  the 
table  and  the  under  head.  An  outside  bearing  is  provided  for 
the  support  of  the  top  arbor,  which  extends  to  the  floor  and 
Is  firmly  bolted  to  the  base  of  the  frame,  while  at  the  top  it 
is  secured  by  a  heavy  bolt  passing  through  the  table  and  the 
frame.  It  is  adjustable  for  lining  up  the  head.  The  bed  is 
heavy  and  well  porportioned  and  is  securely  gibbed  to  a 
frame,  with  provision  for  taking  up  wear.  It  raises  and 
lowers  12  ins.  by  a  large  steel  screw  on  ball  bearings,  operated 


by  a  crank.  There  is  a  detachable  bed  plate  directly  under 
the  top  cutter  head,  reversible,  one  side  plain,  the  other  side 
grooved  ^^  in.  deep  and  %  in.  apart,  to  allow  the  cutters  to 
project  lower  than  the  bed.  The  extension  of  the  bed,  beyond 
the  lower  cutter  head,  drops  down,  giving  free  access  to  the 
cutter  head  without  disturbing  the  guides.  The  bed  carries 
the  inside  and  outside  headstocks  which  have  also  an  In- 
dependent adjustment. 

The  feed  rolls  are  r»  ins.  in  diameter  and  have  an  improved 
direct  gear  drive  fcr  top  and  bottom  rolls,  making  a  positive 
and  very  powerful  feeding  device  and  rendering  the  use  of 
heavy  weights  unnecessary.  Four  rates  of  feed  are  provided  to 
meet  the  requirements  of  the  purchaser.  The  top  head  has  a 
lateral  adjustment.  The  bottom  head  has  both  lateral  and 
vertical  adjustments,  which  are  controlled  by  a  hand  wheel. 
The  side  heads  rise  and  fall  with  the  table,  and  can  be  set 
to  an  angle  and  moved  vertically  and  laterally  without  chang- 
ing the  angle.  The  outside  side  head  is  arranged  with  an 
adjustable  weighted  chip  breaker  which  travels  with  the 
head.  The  inside  head  can  be  adjusted  from  either  the  front 
or  the  rear  of  the  machine.  Both  side  heads  may  be  adjusted, 
while  the  machine  is  in  motion.  An  adjustable  tightener  is 
provided  for  the  belt  driving  the  top  head,  by  means  of  which 
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the  slack  may  be  instantly  taken  up,  and  permitting  no  greater 
strain  than  necessary  when  running  on  the  lighter  class   of 

work. 

The  bars  that  carry  the  adjustable  pressure  shoes,  over  the 
under  cutter  and  directly  back  of  the  top  cutter  head,  are 
hinged  and  may  be  thrown  back;  eacli  pressure  shoe  can 
be  set  at  an  angle,  and  each  shoe  has  its  own  independent 
adjustment.  The  chip  breaker  and  hood  for  the  top  head 
may  be  thrown  up  and  back  across  the  machine,  giving  free 
access  to  the  top  head.  All  cutter  heads  are  provided  with 
vertical  and  lateral  adjustments  and  have  a  normal  cutting 
circle  of  5%  ins.  All  cutter  head  chip  breakers  are  adjust- 
able and  will  allow  the  knives  to  extend  2  Ins.,  giving  a 
maximum  swing  of  9%  ins.  These  moulders  may,  if  desired, 
be  arranged  for  driving  by  individual  motors  of  10  h.p.  capa- 
city. They  are  made  by  the  American  Woodworking 
Machinery  Company. 


they  already  have  several  large  orders.  The  president  of  the 
company,  Mr.  John,  Seaton,  is  also  president  of  the  Sea- 
ton  Foundry  Company  of  Atchison,  which  has  furnished 
two  of  the  large  western  railway  systems  with  rough 
castings  for  the  last  thirty-five  years.  The  general  man- 
ager, Mr.  H.  E.  Muchnic,  has  been  connected  with 
the  mechanical  department  of  one  of  the  large  rail- 
way systems  and  has  a  thorough  knowledge  as 
to  railroad  requirements  and  machine  shop  meth- 
ods. 


AUTOMATIC  COCK  GRINDERS. 


FINISHED  REPAIR  PARTS  FOR  LOCOMOTIVES. 


The  importance  of  carrying  finished  material  in  stock  at 
railroad  repair  shops,  in  order  that  an  engine  coming  in  for 
repairs  may  be  turned  out  with  as  little  loss  of  time  as  pos- 
sible, is  coming  to  be  quite  generally  recognized.  It  has 
been  found  advisable  to  centralize  the  manufacture  of  repair 
parts  at  a  central  point  on  large  systems  from  which  the 
finished  material,  as  far  as  possible,  is  sent  to  the  various 
repair  points.  It  is  true,  however,  that  even  at  the  main 
shops  the  manufacturing  work  takes  second  place,  the  repair- 
ing of  locomotives  being  considered  as  of  first  importance.  It 
has  been  suggested  that  the  work  could  be  done  more  cheaply 
in  a  separate  plant,  entirely  separated  from  the  repair  de- 
partment, where  highly  specialized  machinery  was  used,  and 
that  if  such  a  plant  was  operated  by  outside  parties  working 
in  competition  with  other  concerns,  the  material  could  be  fur- 
nished to  the  railroads  more  cheaply  than  they  could  make 
it  themselves,  especially  if  the  methods  of  accounting  on  the 
railroad  and  in  the  manufacturing  shop  were  placed  on  the 
same  basis,  or  in  other  words,  if  the  railroad  company  made 
a  proper  allowance  for  the  general  expenses  or  surcharges. 
The  railroad  officials,  relieved  of  this  part  of  the  work,  could 
then  devote  their  efforts  to  other  and  more  important  work.  ■' 

In  this  connection  it  is  interesting  to  note  that  a  com- 
pany known  as  the  Locomotive  Finished  Material  Company, 
located  at  Atchison,  Kans.,  has  just  completed  a  plant  and  is 
now  making  delivery  of  finished  locomotive  castings. 

Castings  for  new  work  are  fin- 
ished complete  to  the  drawings. 
Castings  for  repair  work  are  fin- 
ished to  as  great  an  extent  as  pos- 
sible, leaving  only  the  necessary 
stock  for  fits  and  wearing  sur- 
faces. As  an  illustration,  cylin- 
ders are  finished  complete  except 
the  saddle;  driving  bo;ces  are  fin- 
ished complete  except  for  the  hub 
faces  and  journal  fit;  shoes  and 
wedges  except  for  the  driving  box 
face;  packing  rings  are  finished 
complete;  solid  piston  heads  are 
finished,  leaving  sufllcient  stock 
for  cylinder  and  rod  fit;  cylinder 
heads  are  finished  complete;  ec- 
centric and  eccentric  straps  are 
finished  to  standard  dimensions 
or  stock  Is  left  as  specified. 

As  far  as  we  know,  this  com- 
pany is  the  first  one  which  has 
been  formed  for  the  purpose  of 
manufacturing  finished  locomotive 
castings,  and  it  is  understood  that 


The  automatic  cock  grinder  shown  in  the  illustration  was 
designed  to  quickly  and  accurately  grind  in  the  plugs  or  keys 
for  brass  cocks.  It  is  made  in  two  sizes  by  the  Turner 
Machine  Company,  2049  North  Second  Street,  Philadelphia. 
The  larger  size,  or  No.  2  machine,  which  is  shown  in  the 
illustration,  is  adapted  for  cocks  up  to  3  ins.  in  size.  It 
has  eight  spindles,  requires  two  operators,  and  is  said  to  be 
able  to  grind  eight  hundred  %-in.  cocks  per  day.  At  any 
time  that  it  is  desirable  four  of  the  spindles  may  be  cut  out 
of  service  and  the  machine  may  be  operated  by  one  man. 

The  No.  1  machine  has  four  spindles,  requires  only  one 
operator,  will  grind  all  sizes  of  cocks  up  to  2\ii  ins.,  and  will 
grind  as  many  as  four  hundred  %-in.  cocks  per  day.  The 
barrel  of  the  cock  is  held  by  an  adjustable  holder,  the 
adjustment  allowing  an  expansion  vertically  or  laterally,  in 
order  to  take  the  different  sizes  of  cocks.  The  plug  is  held 
between  centers,  adjustment  of  the  length  of  the  spindles  being 
made  by  a  quick  turn  or  thrust  of  the  spindle,  which  is 
knurled  at  the  operating  end.  Locking  is  effected  by  means 
of  a  lever  stop  at  the  side  of  the  spindle.  The  head  of  the 
l)lug  is  hel(|l  by  dogs.  The  barrel  of  a  cock  may  be  held  rigidly 
within  its  holder  if  desired,  but  generally  a  little  play  is 
allowable.  The  action  of  alternately  forcing  the  plug  into  the 
barrel  for  grinding  and  withdrawing  it  is  accomplished  by 
cams  and  counterweights,  the  barrel  being  forced  on  by  the 
counterweights  and  withdrawn  by  the  cams.  The  spindles 
are  operated  by  cut  gears  and  a  bronze  cut  rack,  and  make 
.seven-eighths  of  a  turn  in  each  direction.  Any  spindle  may  be 
instantly  thrown  out  by  means  of  friction  clutches  operated 
;  by  the  levers  seen  above  the  bed  plate.  The  connecting  rod 
is  of  steel,  fitted  with  brass  boxes,  the  bearings  for  the  driv- 
ing shaft  being  babbitted.  A  pulley  at  the  left  of  the  driving 
shaft  operates  the  cams.  In  action  the  machine  is  said  to  be 
noiseless. 


AUTOMATIC  CO€K  GBIXDEB. 
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BRIDGEPORT  MOTOR  DRIVEN  GRINDER. 


A  typical  motor  application  to  a  Bridgeport  No.  5  tool 
grinder  is  shown  on  the  accompanying  illustration.  The 
motor  bracket  is  cast  on  the  toliimn  of  the  machine.  The 
motor,  which  may  be  of  a  make 
suitable  to  the  purchaser,  is  back 
geared  to  the  emery  wheel  spindle 
with  a  ratio  of  about  o  to  1.  The 
gears  are  encased  and  the  grinder 
spindle  bearings  are  self-oiling.  A 
5-h.p.  motor  is  used^  and  the  emery 
wheel.  3G  ins.  in  diameter  with  a 
4-in.  face,  is  operated  at  a  s|)eed 
of  425  r.p.m.  The  floor  space  oc- 
cupied by  the  machine  is  oU  by  47 
ins.,  and  its  weight  complete  is 
2.650  lbs.  The  motor  is  controlled 
by  a  starting  box,  but  ordinarily 
this  is  not  used  except  at  the  be- 
ginning and  end  of  the  working 
day.  These  machines  are  made  by 
the  Bridgeport  Safety  Emery 
Wheel  Company,  Inc.,  Bridgeport, 
Conn. 


CLOSE  QUARTER  AIR  DRILL. 

The  accompanying  illustration  shows  a  new  piston  air  drill 
recently  perfected  by  the  Independent  Pneumatic  Tool  Com- 
pany for  work  in  corners  or  other  close  quarters.  It  is  desig- 
nated as  "Thor"  No.  8  and  has  a  capacity  for  drilling  u|) 
to  a  2\->  in.  hole  in  any  material.  A  ratchet  with  a  ijermaa 
ent  handle  is  fitted  on  the  feed  screw,  making  it  possible  to 
drill  or  ream   in  very   inaccessible  places.     The  principal   di- 
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rNEUM.XTIC    DRII.I.    K«>R    CLOSE    QUARTERS. 

mensions  are  shown  in  the  illustration.  One  of  these  drills 
will  be  sent  on  approval  to  anyone  desiring  to  make  a  test  of 
its  capabilities. 


EgtiPMENT  Mileage. — Tables  just  compiled  by  the  Pennsyl- 
vania.Railroad,  Lines  East  of  Pittsburgh  and  Erie,  show  that 
the  total  freight  equipment  mileage — the  number  of  miles 
traveled  by  all  freight  cars — amounted  in  the  year  1906  to 
1,329,259,529,  an  increase  of  18  per  cent,  in  two  years.  The 
passenger  equipment  mileage  was  185,287,826,  an  increase  of 
12.4  per  cent,  in  two  years,  and  the  locomotive  mileage,  both 
freight  and  passenger,  was  120,824,079,  an  increase  of  17.8 
per  cent,  in  two  years. 

Growth  of  freight  traffic,  as  shown  by  the  figures,  was  es- 
pecially large  on  the  Pennsylvania  Railroad  Division  and  the 
Buffalo  and  Alleghany  Valley.  The  increase  in  freight  equii)- 
ment  mileage  on  the  latter  amounted  to  33  per  cent,  iu  two 


MOTOR    UlUVLN    OKl.NDKU. 

years.  The  record  of  the  P.  R.  R.  and  B,  &  A.  V.  Divisions 
for  the-  three  years  ending  December  31,  1906,  were  as  fol- 
lows: 

P.   R.   R.  B.  &  A.  V. 

19iM      «55,425,«8.3  86,801,849 

l!»o.'.      ..,.i 747,900,477  105,947,0«5 

19(M>      .../...;•;. 780,870,162  115,754,503 

The  folowing  figures  show  the  locomotive  mileage  and  the 
passenger  equipment  mileage  for  the  three  years: 

Ijocoiiiotive.  Pa.>;K€nger  Equipment. 

1904  .". 102.530,750  104,907,195 

1905 113,533,6^3     •     172,181,392 

1906   120,824,079  185,287,826 

z: —  • 

Free  Auveutisi.no. — Hundreds  of  concerns  try  to  get  uoticc 
in-  their  trade  press  without  giving  up  any  information  worth 
reading.  With  the  fear  of  competitors  in  view,  they  never 
leason  that  the  competitor  who  is  really  alive,  and  dangerous, 
and  able  to  use  information,  will  probably  get  all  the  data 
he  wants  whether  they  give  it  out  or  not.  They  fail  to  see 
that  the  concern  contributing  valuable  information  regularly 
to  technical  publications  soon  becomes  known  as  one  con- 
spicuous for  its  activity  and  progressiveness.  They  would 
like  the  trade  to  believe,  in  effect,  that  the  total  result 
achieved  by  a  high-priced  executive,  investigating  and  manu- 
facturing staff  the  past  six  months  is  that: 

Thomas  F.  Jones,  president  of  the  American  Mill  Construc- 
tion Corporation,  visited  New  York  last  week  on  business 
connected  with  the  company. — Mr.  James  H.  Collins  in  Sell- 
ing Maoazine, 
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BENCH  DRAWER. 


A  bench  drawer,  far  superior  to  the  ordinary  type,  has  been 
in  use  in  the  works  of  The  G.  A.  Gray  Company,  Cincinnati, 
for  several  years  with  very  satisfactory  results.  The  drawer 
is  of  cast  iron,  swings  on  a  vertical  shaft,  thus  opening  easily 
and  swings  wide  open,  making  every  j^art  of  the  drawer 
available  and  open  to  inspection  without  danger  of  spilling 
the  contents.  The  drawer  was  originally  designed  by  Prof. 
•Tohn  E,  Sweet.  Th"fe  accompanying  drawings  show  a  modifi- 
cation of  the  design  as  adopted  by  The  Gray  Company. 

As  may  be  seen,  the  cast  iron  bench  legs,  which  are  placed 
ai)out  6  feet,  center  to  center,  ai'e  designed  to  take  the  vertical 
shafts  upon  which  the  drawers  swing.  The  upper  part  of 
the  shaft  is  turned  to  27-32  in.  in  diameter  and  fits  in  the 
's-in.  drilled  hole  in  the  bench  casting.  The  lower  end  of 
the  shaft  is  1  in.  in  diameter  and  rests  in  a  slot  in  a  projec- 
tion or  bracket  on  the  leg  of  the  casting.  The  arrangement 
of  the  slot  and  the  manner  in  which  the  door  operates  are 
such  that  there  is  no  liability  of  the  lower  end  of  the  shaft 
being  displaced.  The  sides  and  bottom  of  the  drawer  are 
'4  in.  thick,  and  if  desired  may  be  lined  with  wood  or  other 
material.  The  bench  covering  used  by  The  Gray  Company 
consists  of  3-in.  x  16-in.  x  12-ft.  maple  planks  at  the  front  of 
the  bench,  and  2-in.  x  14-in.  yellow  jtine  jilanks  at  the  rear 
resting  on  1-in.  strips  i)laced  lengthwise  on  the  castings. 

We  are  indebted  to  The  G.  A.  Gray  Company  for  drawings 
and   information. 


Gr.\mm.\r. — The  tendency  to  place  grammar  at  the  head  of 
the  list  of  requirements  in  contributed  matter,  or  in  any 
prominent  place  in  such  a  list  is  really  amusing  to  an  editor. 
The  grammar  and  the  spelling  of  an  article  are  nothing  but 
'he  paint  and  polish,  which  it  is  perfectly  easy  to  find  some- 
one to  put  on.  while  the  man  for  whom  we  are  looking  is  the 
one  who  can  do  the  really  important  work.  Grammar  is  like 
a  man's  necktie  which,  though  necessary  for  the  sake  of  aj)- 
pearances.  does  little  that  is  really  useful.  We  wish  ouf.; 
doubting  readers  could  see  some  of  the  manuscript  that  comes 
into  this  office  and  know  some  of  the  sources  from  which  it 
Comes.  If  our  readers  imagine  that  all  college  professors  can 
write  English  which  would  be  presentable  in  type,  they  are 
very  much  mistaken,  the  fact  being  that  manuscript  from 
f'uch  sources  requires  editorial  revision  to  a  degree  that  they 
would  scarcely  believe.  And  does  the  editor  buy  a  larger  hat 
when  he  corrects  the  manuscript  of  a  professor?  Xo,  because 
'he  printer  and  the  proofreader  even  up  the  matter  with  him 
l>y  correcting  his  manuscript  in;  turn. 

There  is  not  one  college  graduate  in  twenty — we  would  put 
the  figure  higher  if  we  thoiight  that  we  would  be  believed— 


who  can  prepare  manuscript  that  he  would  not  himself  be 
ashamed  of,  could  he  see  it  reproduced  in  ty\)e  exactly  as  he 
prepared  it;  the  queer  thing- about  it  being  that  errors  which 
entirely  escape  one's  eye  in  the  manuscript  will  stare  him 
out  of  countenance  from  the  i)rinted  page.  The  niceties  of 
l)rinted  English  are  found  in  no  grammar  and  taught  in  ho 
school.  The  printer  and  the  professional  English  scholar  are 
the  only  ones  who  know  them,  and  in  a  contest  between  the 
two  we  would  lay  long  odds  on  the  printer  winning. — Ameri- 
can  Machinist. 


St.\.M).\kiuz.\tio\-  <)i  Loc()M(»tivk.s. — It  would  be  absurd  and 
immensely  unprofitable  to  displace  all  existing  engines  with  ' 
new  standard  ones,  for  the  double  reason  that  the  old  engines 
are  in  a  majority  of  cases  able  to  render  good  and  efficient 
service,  and  the  new  standardized  engines  would  in  the 
course  of  five  years  themselves  be  obsolescent.  Moreover, 
such  thorough  standardization  as  hereinbefore  indicated  will 
ai)ply  in  whole  to  but  30  to  50  per  cent,  of  the  engines,  al- 
though these  engines  move  7.5  to  SO  per  cent,  of  the  traffic. 
It  can  only  be  hoped  that  standardization  will  be  approxi- 
mately complete.  In  the  course  of  time  and  as  experience 
and  recent  development  dictate,  these  standard  parts  them- 
selves must  undergo  redesign.  But  It  may  be  hoped  that  for 
the  greater  i)art  the  feature  of  interchangeability  will  be  re- 
tained, and  the  feature  of  central  manufacture  In  quantities 
will  be  one  of  the  governing  considerations  in  design  and  re- 
design.—Jfr.  H.  W.  Jacobs  in  the  Engineering  Magazine. 


PERSONALS. 


Mr.  J,  J.  Curtis  has  been  appointed  master  mechanic  of  the 
Chicago  Union  Transfer  Railway,  with  office  at  Clearing,  111. 


Mr.   W.   W.   Thomas   has   been    ai)polnted    master   mechanic 
of  the  St.  Louis  &  San  Francisco  Ry.,  at  Cape  Girardeau,  Mo. 


'  .Mr.  T.  F.  Carbery  has  been  appointed  division  master  me- 
chanic of  the  Missouri  Pacific  Ry.  at  St.  Louis,  Mo. 


Mr.  J.  S.  Sheafe  has  been  appointed  general  foreman  of  the 
Indianapolis  Southern  Ry.   shops  at  Indianapolis. 


Mr.  L.  A.  Litterer  has  been  appointed  road  foreman  of  en- 
gines of  the  A.  T.  &  S.  F.   Ry.    (Coast  Lines)   i^  JN'eedles 
Cai.   •       ^■^..■;v:--:-v,. ■;■-;••: ;:■■■:  ;:■.'■:/''■: 


Mr.  Wm.  Henry  has  been  appointed  assistant  master  me- 
chanic of. the  St,  .Louis  &  San  Francisco  Ry.  at  Memphis, 
Tenn.  ' 
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Mr.  I.  C.  Hicks  has  been  appointed  master  mechanic  of  the 
Los  Angeles  division  of  the  A.  T.  &  S.  F.  Ry,,  at  San  Ber- 
nardino, Cal. 


Mr.  P.  C.  Morales  has  been  appointed  acting  master  me- 
chanic of  the  Vera  Cruz  &  Pacific  R.  R.,  with  office  at  Tierra 
Blanca,  Mex. 


Mr.  Isaac  McKeever  has  been  appointed  master  mechanic  of 
the  L.  V.  R.  R.,  at  Weatherly,  Pa.,  succeeding  Mr.  Thomas 
Coyle,  deceased. 


Mr.  Wm.  Schlafge,  master  car  builder,  has  been  appointed 
general  master  mechanic  of  the  Erie  R.  R.  with  headquarters 
at  Meadville,  Pa. 


Mr.  Chas.  A.  Bingaman  has  been  api)ointed  engineer  of  tests 
of  the  P.  &  R.  Ry.  instead  of  Chas.  A.  Bingham  as  noted  in 
our  last  issue. 


Mr.  .1.  T.  .Johnston  has  been  appointed  assistant  general 
boiler  inspector  of  the  A.  T.  &  S.  F.  Ry.,  with  headquarters 
at  Albuquerque,  N.  M. 


Mr.  A.  B^Todd  has  been  appointed  master  mechanic  of  the 
Valley  division  of  the  A.  T.  &  S.  F.  Ry.  (Coast  Lines)  with 
office  at  Richmond,  Cal. 


Mr.  O.  R.  Hale  has  been  appointed  master  mechanic  of  the 
Torreon  division  of  the  Mexican  Central  Ry.,  with  head- 
quarters at  Torreon,  Mex. 


Mr.  N.  Greener,  master  mechanic  of  the  Tremont  &  Gulf 
R.  R.  has  been  appointed  superintendent  of  motive  power, 
with  office  at  Tremont,  La. 


Mr.  R.  T.  .laynes,  general  shop  foreman  of  the  Lehigh  & 
Hudson  River  R.  R.,  has  been  appointed  master  mechjuiic, 
with  office  at  Warwick,  N.  Y. 


Mr.  A.  E.  Mitchell  has  been  appointed  expert  engineer  of 
tests  of  the  New  York,  New  Haven  &  Hartford  Ry.,  with 
headquarters  at  New  Haven,  Conn. 


Mr.  E.  H.  Harlow  has  been  transferred  to  Albuquerque,  N. 
M.,  as  master  mechanic  of  the  first  district  of  the  Albuquerque 
division  of  the  A.  T.  &  S.    F.   Ry. 


Mr.  R.  G.  Long  has  been  appointed  division  master  me- 
chanic of  the  Missouri  Pacific  Ry.  at  Fort  Scott,  Kans..  suc- 
ceeding Mr.  W.  C.  Walsh,  resigned. 


Mr.  .1.  R.  Bancroft  has  been  appointed  general  foreman  of 
the  shops  of  the  Houston  &  Texas  Central  at  Houston,  Texas, 
in  place  of  Mr.  D.  E.  Bloxsom,  resigned. 


Mr.  A.  R.  Manderson  has  been  appointed  master  mechanic 
of  the  Portland  &  Rumford  Flails  Ry.  at  Rumford  Falls,  Me., 
succeeding  Mr.  M.  R.  Davis,  resigned. 


Mr.^^j-^S^— Guinn  has  been  appointed  road  foreman  of  en- 
gines of  the  first  district  of  the  Arizona  division  of  the  A.  T. 
ft  S.  F.  Ry.  with  headquarters  at  Needles,  Cal. 


Mr.  G.  W.  Lillie  has  been  appointed  sdpervisor  of  the  car 
department  of  the  St.  Louis  &  San  Francisco  Ry.,  with  office 
at  St.  Louis,  Mo.,  succeeding  Mr.  C.  D.  Pettis,  resigned. 


Mr.  A.  H.  Hodges,  heretofore  general  foreman  at  Bruns- 
wick, Md..  has  been  appointed  master  mechanic  of  the  Cumber- 
land division  of  the  B.  &  O.  R.  R.  at  Cumberland,  Md. 


Mr.  E.  A.  Westcott,  heretofore  foreman  of  car  repairs  at 
Kent.  Ohio,  has  been  appointed  as.si.stant  mechanical  superin- 
tendent of  the  Erie  R.R.   in  charge  of  the  car  department. 


Mr.  T.  Rumney,  heretofore  assistant  mechanical  superin- 
tendent of  the  Erie  R.R.,  has  been  appointed  mechanical 
superintendent,  succeeding  Mr.  George  W.  Wildin,  resigned. 


Mr.  W.  M.  Evans,  general  foreman  of  the  C.  R.  I.  &  P. 
shops  at  Herrington,  Kan.,  has  been  appointed  master  me- 
chanic at  Argenta,  Ark.,  to  succeed  Mr.  J.  M.  McGie,  promoted. 


Mr.  M.  J.  McGraw,  heretofore  master  mechanic  of  the  Mis- 
souri Pacific  Ry.  at  St.  Louis,  has  been  transferred  to  Sedalia, 
Mo.,  as  superintendent  of  shops  in  place  of  Mr.  S.  M.  Dolan, 
resigned. 


Mr.  A.  E.  .Jarrett,  general  foreman  of  the  L.  &  N.  R.  R., 
at  Nashville,  Tenn.,  has  been  apiKJinted  assistant  master  me- 
chanic at  Birmingham,  Ala.,  succeeding  Mr.  J.  P.  Fahey,  de- 
ceased. 


Mr.  G.  .T.  DeVilbiss,  master  mechanic  of  the  Newark  division 
of  the  B.  &  O.  R.  R.,  has  resigned  to  accept  the  position  of 
superintendent  of  motive  power  of  the  Ohio  Central  Lines, 
wfth  office  at  Columbus,  Ohio 


Mr.  R.  H.  Rutherford,  heretofore  master  mechanic  of  the 
Mexican  Central  Ry.,  at  Torreon,  Mex.,  has  been  appointed 
master  mechanic  of  the  Aguascallentes  division,  with  head- 
quarters at  Aguascallentes,  ^ex. 


yir.  .1.  Kirkpatrick,  heretofore  master  mechanic  of  the  Cum- 
l)erland  division  of  the  B.  &  O.  R.  R.,  has  been  appointed 
master  mechanic  of  the  Newark  division  at  Newark,  Ohio., 
in  place  of  Mr.  G.  J.   DeVilbLss,  resigned. 


Mr.  Maurice  Dailey,  master  mechanic  of  the  Des  Moines 
division  of  the  Chicago  Great  Western,  with  office  at  Des 
Moines.  la.,  has  been  appointed  superintendent  of  terminals 
of  the  Oelwein  division,  with  headquarters  at  Oelwein,  Iowa. 


Mr.  R.   M.  Galbraith,  formerly  general  master  mechanic  of 
the  St.  Louis  Southwestern  Ry.,  which  position  he  resigned  in 
November,   1899,   has   been   ai)pointed    su|)erintendent   of   ma- 
chinery of  the  Kansas  City  Southern  Ry.  with  lieeadquarters- 
at  Kansas  City,  Mo.,  to  succeed  Mr.  F.  Mertslieimer,  resigned. 


Mr.  S.  S.  Stiffey,  superintendent  of  motive  power  of  the 
Ohio  Central  Lines,  consisting  of  the  Hocking  Valley,  the 
Toledo  &  Ohio  Central,  the  Kanawha  &  Michigan  and  the 
Zanesville  &  Western,  has  been  appointed  genei'al  superin- 
tendent   of   motive   power  of  these   roads,   with    he^dtjuarters 

at  Columbus,  Ohio.         ^^- 

^..^ 


Mr.  Joki,  Stki'IIex  Cokh.x. — Friends  of  Mr.  Coffin,  and  he  is 
held  in  high  esteem  by  a  wide  circle  of  acquaintances  among 
railroad  men,  will  be  glad  to  learn  of  his  promotion  to  the  po- 
sition of  vice-president  of  the  Galena-Signal  Oil  Company.  Mr. 
Coffin  was  born  in  ISOI.  and  in  1876  entered  the  shops  of  the 
Chicago  &  West  Michigan  Railroad  at  Muskegon,  Mich.  In 
18S0  he  started  firing  on  that  road  and  in  1881  was  promoted 
to  the  position  of  engineer.  In  1884  he  took  a  position  as  engi- 
neer on  the  Wisconsin  Central,  and  in  1889  was  promoted  to 
general  road  foreman  of  engines.  In  1892  he  entered  the  ser- 
vice of  the  Galena-Signal  Oil  Company  as  a  mechanical  expert, 
and  in  1897  was  made  manager  of  the  expert  department,  which 
position  he  has  held  to  the  present  time.  His  office  will,  as 
before,  be  at  Franklin,  Pa. 


B00K5. 


Proceedings  of  the  Railway  Signal  Association  for  the  Year  1!MM). 

Vohiine  IX.     riiblisliod  by  tlie  .\.s.sociation,  12  North  Linden 

.str('f>t.  Bothiolielni.  I*«.    0  by  9  ins.     Paper.     342  ^ages» 

Tbis    voluino    contains-  tbe   procooding.s   of    the    two    Cbicnco    and 

tlu'  two  New  York  meoting.s  and  also  of  the  annual  ineotinj?  held 

at  Washington.  D.  C.  October.  1000.     Several  important  individual 

pai)ers  were  presented,  and  tb^e  with  the  committee  reports  and 


March, 
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(tie  (liMiussious  form  a  valuable  aildition  to  the  literature  on  this 
subject.  

"ro<oediiigs    of    the    Association    of    Railway     Superintendents    of 
Bridges  and  Buildings.     Sixteenth  Annual  Convention  held  at 
Bosifon,  .Mass..  October,  lOOC.     G  x  U  ius.     300  pages.     Secre- 
tary, Mr.  S.  F.  Patterson,  Concord,  N.  II. 
Ill   addition   to   the   discussion   of  standing   subjects   there   are 
n-poits   and   discussions   on   the   following   topics:    modern   coaling 
sf.Mtions  .and  cinder  pits,  fire  protection,  preservatives  for  woodland 
motals,  bumping  blocks   for  passenger  and  freight  u.se,  method  of 
watering  stwk  in  transit,  recent  practice  in  coffer  dam  work  and 
pilo  aud  frame  trestle  bridges. 


I'roceediiigs  of   the   Fourteenth 
Edited    by    W.    O.    Thompson, 


rnivfliiis   Fuj?inoers'   Association. 

.Vnnual    Convention.      190G. 

secretary,  Oswego,  N.  Y. 
'J  This  volume  contains  the  complete  papers,  together  with  a  dis- 
iiissiou  thereof,  pi-esciited  at  the  last  annual  convention  of  the 
.•i.<v>io(  iation.  held  in  Chicago,  August,  1000.  It  contains  valuable 
j)ap<'rs  on  the  subject  of  drafting  locomotivas,  tonnage  rating, 
liiUidliug  of  the  air  brake,  Walschaert  valve  gear,  a  brief  resume 
of  oach  annual  convention  sintM?  the  founding  of  tlie  association 
ti>  18!K},  together  with  the  subjects  discussed  and  the  photograidis 
of  all  of  the  past  presidents.  There  is  also  included  a  list  of 
active,  associate  and   honorary   meml)ers.  which   now  number  587. 


Mecli.-mical    Engineering    Materials.      By    Edward    C.    IJ.    Marks. 
■i'-'u  X  7  ins.     Cloth.    OS  pages.  .'J8  illustrations.     Fublished  by 

^Tlie    Technical    I'ublisliing    Company,    Ltd.,    287    I>eansgate, 

.Manclit'ster.  England.  Price,  l!s.  (id. 
This  little  book  is  not  intended  as  an  exhaustive  treatise  on  the 
strength  of  materials  but  deals  briefly  with  the  properties  and 
iivalment  in  construction  of  the  more  common  engineering  ma- 
("lials.  It  is  intended  i)rimariiy  to  assi.st  the  user  in  making  a 
juopcr  .selection  from  the  various  grades  of  materials  on  the  mar- 
ket. Jt  inchules  chajtters  on  <ast  iron,  wrought  iron,  steel,  case- 
Jiardenin>l_iiud  Harvevjzing.  and  the  hist  two  chapters  consid(>r 
copper,  brass,  bronzes,  aluminum  aud  white  metals  ftir  bearings. 


Tlie  Science  Year  Book.  Edited  by  .Major  B.  F.  S.  Itaden-Powell. 
Published  by  King,  Sell  iV:  (Hding.  Ltd.,  27  Chancery  Lane, 
W.  C..  I..on(lon,  England.  (5  by  0  iiLs..  cloth.  I'rice.  Tks. 
.Ill'  lli.'it-^purl  t»f-~lhis  book,  abotit  !.'»(>  pages,  is  devoted  to  as- 
iioiiomical  dat.a  ;  general  intorniiition  concerning  the  earth  and 
'liuiatic  conditions;  physical  and  chemical  notes;  metrolog.v ;  a 
siunmary  of  the  progress  of  science  during  the  past  .»ear;  a  gli>ss;iry 
of  recently  introduced  .scientilic  terms  and  names;  dire<'tories  of 
N<i«'ntific  and  teohnical  periodicals.  British  i>ublic  in.stitulions.  of- 
fices and  universities  and  British,  American  and  Canadian  scien- 
li fir  societies;  and  a  biographical  directory  of  scientists.  The  re- 
riminder  of  the  book,  about  4(K>  pages,  is  a  diary  for  1!>07,  although 
<  opii>s  of  the.  book  may  be  obtained  without  the  diary,  if  desiretl. 

The  I'ealx.dy  Atla.s.     By  A.   Bement.      UrTi  x  18  ins.     141).  pages. 

<'Ioth.      pMbiished    by    the    Pealuxly    Coal    I'ompany,    Chicago. 

Price,   $5.(M),  "■?%:."•   "■-'■■■     ■  .'■^"^■-'  i"  .^•^■■"' '    ■ -^  ^  •' 

Tills  volume  contains  much  vahiabfe  information  and  interest- 
lug  ilata  relative  to  the  bituminous  coal  mining  industry  of  the  central 
I'nrt  of  the  counTry,  including  the  States  of  Missouri,  lIliuoi.s, 
lowii.  Indiana,  Michigan.  Ohio  and  part  of  Kentucky.  It  con- 
laius  numerous  <olored  maps  showing  the  co-al  areas  of  this  sec- 
tion, upon  which  is  shown  the  location  of  each  individual  mine, 
'ogetlipr  with  its  output.  oj)erator,  etc.,  the  railroad  lines  .serving 
ilieni  and  similur  valuable  information.  niere  is  much  inter- 
•'•sting  d;ita  on  the  chemical,  geological  and  engineering  features 
■if  coal  mines.  A  chai»ter  is  devoted  to  stnokeless  furnaces  and 
^-moke  suppression,  illustrated  with  photographs  and  sectional 
drawings  showing  thp  latest  imytroved  metho<ls.  This  work  will 
•w  found  of  much  value  to  any  one  interested  in  this  subject. 


-V  Manual   of    Hound   and    Square   Bars,   Turnburkles,   Clevi.s    Nuts 
and    Forgings.      Flexible    leather    binding.       4  t  «%    in.s.       80 
Piiffes,     Published  by  tlio  riovoland  City  Forge  &  Iron  Com- 
pany.  Cleveland.   Ohio, 
'his   little  handbook  contains   a    con.siderable    number   of   useful 

'fibles  and    information    relating   to   round   and   .square   bars,    turn- 
ankles  and  clevis  nuts,   and   other  forgings  as  made  by   the  above 

'■•"U|>any.      It   is   intended   as   a    manual    for   tiie   use   of  engintvrs. 

'■nr  builders,  architects  and  mechanics.     Eleven  page.s  arc  devoted 

<o   turnbuckles.   and   this    includes  such    information   as   tables   of 


dimensions,  weights  and  price  ILsts  and  illustrated  descriptions  of 
the  various  types.  Following  this  is  information  concerning  clevis 
nuts  ;  car  forgings,  including  brake  and  push  rod  jaws  and  draw- 
bar yokes ;  counter  and  lateral  rods ;  lateral  and  bridge  chord  pins 
with  reversed  screw  ends  for  round  bars ;  standard  screw  threads ; 
dimensions  of  bolts  and  nuts ;  tables  of  information  concerning 
stjuare  and  hexagon  nuts,  washers  and  bolts;  standard  decimal 
gauge;  wire  and  sheet  metal  gauges;  weight  and  areas  of  square 
and  round  bars;  decimals  of  a  foot  for  each  1/G4  of  an  inch;  and 
di'cimals  of  an  inch  for  each  1/C4.  In  addition  to  a  very  com- 
plete index  there  is  an  illustration  of  the  largest  turnbuckle  ever 
made,  which  weighed  7GS  lbs.  and  was  tapped  for  5-inch  rods, 
lliere  are  also  about  2.")  pages  of  cross-section  note  paper.  It  it 
presumed  that  copies  may  be  had  free;  upon  application  to  the 
above  company. 


Ixxomolive  Perfomiaixe.  By  AV.  F.  M,  Goss,  M.  S.,  D.  E.,  Dean 
of  Sch'>ols  of  I->igineering.  Purdue  University.  C  x  9  ins. 
4:«)  pages,  220  illustrations.  Cloth.  Published  by  John 
\Viley  &  Soils,  411  East  I'Hli  Str«>et,  New  York.     Price..  $5.00. 

For  a  ntimlwr  of  years  the  lOngineering  r.»aboratory  of  Purdue 
T'niversity  has  concerned  it.self  with  jjroblems  relating  to  the 
l)erformanc(*  of  locomotiv<'s,  and  tlte  rt>sults  of  its  researches  have 
from  time  to  time  appeared  in  the  proceedings  of  various  scien- 
tific and  teihnical  societies.  Tliis  process  of  publication  has  ex- 
tendetl  over  a  ix'riod  of  fourteen  years,  and  has  run  through 
many  diflferent  channels,  with  the  result  that  the  record  now  ex- 
ists in  widely  .scatferwl  parts,  which  are  often  difficult  of  access 
and,  therefore,  of  limited  usefulness.  The  purpose  of  thi.s  volume 
is  to  oombine  tlu?  most  important  of  these  results  with  other  ma- 
terial not  bef(u-e  published,  and  thus  make  a  permanent  and  ac- 
cessible i-ecord  of  tli<'  work  of  the  lalM)ratory.  The  volume  M 
<lesigned  as  a  record  rather  than  a  text,  thotigh  it  is  hoped  that 
it  will  i)rove  of  interest  and  value  to  an.v  who  wish  to  increase 
their  acquaintance  with   the  action  of  steam  locomotives. 

The  book  in  addition  to  containing  a  brief  review  of  the  many 
important  tests  made  on  this  plant  with  references  by  which  the 
comidefe  report  on  each  may  be  obtaineil,  together  with  the  re- 
s\ills  of  practi<-al  valui'.  also  gives  a  historical  a<-count  of  the 
Purchie  testing  plants  and  a  <-ompIete  inscription  of  tlie  plants 
and  [(Momotivcs  on  which  tests  were  made.  A  tinal  chapter  is 
given  in  which  the  practical  value  of  the  results  in  making  esti- 
mates of  loc<nu<Mive  performan*-*'  is  <'learl.v  illustrated.  This 
\ Illume,  taken  in  connection  with  the  results  obtained  on  the 
Peim.sylvaula  K.  K.  Testing  Plant  at  St.  Ix)uis.  makes  available 
for  convenient  reference  all  of  the  important  data  from  accurate 
tests   on    Americiin    hM-omotivef;. 


Prot'oeilings  of  the  Hallway  Storek^vpers*  As.sociation.  Third 
Annual  .Meeting  lielil  at  Chicago,  May,  lOOG.  Cloth.  0  x  ft 
.  :  -.ins.  212  pages.  Se.-retary,  Mr.  J.  I*.  Murphy,  Box  C.  Col- 
linwood.  Ohio. 
The  juesident  reported  that  the  membership  had  be«»n  increased 
to  184.  on  increase  of  very  nearly  00  per  cent,  since  the  previous 
meeting.  \  numlKT  of  valuable  papers  were  presented  and.  what 
is  more  important,  they  were  all  freely  discussed.  This  was  es- 
•Ijecially  true  of  the  I'rst  subject  on  the  program  :  "To  what  extent 
Is  th(>  mo<lern  railroad  storehouse  a  factor  of  e<-onomy''"'  Among 
the  other  topics  were:  Tidiness  in  the  storage  of.  and  caring  for, 
material  and  its  effect  iijton  the  future  .storekeejier :  requisitions — 
the  best  and  most  simple  form,  also  the  method  of  recording  and 
filing  (hem;  re<iuisitl<>iis— the  shortest  method  of  handling  at  the 
general  storehouse:  rules  governing  division  or  terminal  store- 
keepers; method  of  clucking  intake  and  output  of  material  de- 
livered to  the  .sliops;  nianufa<-tured  material — method  of  ordering 
antl  reeeiviug  in  the  company's  shop;  storehouse  furniture;  check- 
ing rec-eipt  of  oils  and  i)aints:  method  of  allowing  scrap  credit; 
stock  record — simple  and  practical  .system  of  keeping;  locomotive 
firebrick  and  asbestos  lagging;  railroad  storehou.se  organization; 
storehouse  econom.v,  etc.  Tlie  proceedings  also  include  reprint* 
of  two  pajx^rs.  rea<l  before  railroad  clubs  during:  the  year,  and  the 
<lis<ussions  wliicii  took  place.  One  of  the.se.  "A  True  Perspective 
of  the  Supply  Department,"  was  presented  by  Mr.  Ci*-o.  Yeomana 
before  the  Western  Hallway  Club;  the  other.  "Tlie  Railway  Store 
Department  and  its  Holationship  to  Other  Dep.irtments."  waa 
presented  by  Mr.  .T.  II.  Callaphan  before  the  Canadian  Railway 
Club.  In  addition  to  the  drawings  and  photographs  reproduced 
in  connection  with  the  ditTerent  papers  there  are  twenty-five  half- 
tone illustrations  showing  various  features  in  conne<-tion  with 
the  stondiouses  on  tlie  Santa  Fe.  Canadian  Pacific.  Tjike  Shore. 
New  York  Central  and  the  North-Eastern  of  England.     The  aa- 
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sociation  is  to  be  congratulated,  not  only  on  the  high  quality  of 
the  material  in  the  proceedings,  but  upon  its  careful  arrangement 
and  the  very  neat  and  businesslike  appearance  of  the  volume. 


CATALOGS. 

nV   WBITINO   FOB  THESE   CATALOGS   PLEASE   MENTION   THIS   PAPER. 

Steam  TrRBiNES. — The  Kerr  Turliine  ("onipany.  Wellsville,  N. 
Y..  i.s  i.ss>iinff  Bulletin  X<».  2.  illustrating;  and  describing  the  Kerr 
steam  turbine  blower.  Details  of  the  turbine  are  illustrated  and 
the  complete  apparatus    is   very  carefully   deseribed. 


LuBRTtATTNG  OiL  Storaoe. — S.  V.  Bowser  &  Company.  Fort 
IN'ayne.  lud.,  is  i.ssuing  a  small  folder  illu.strating  several  different 
arrangements  and  types  of  cabinets  f<M'  oil  storage  suited  to  si)ecial 
••onditions.      These    employ    the    liows«>r    sj'lf-nicasuriiig    i)ump. 


Gas  '  PisoiucKKS. — The  Wellman-Seaver-.Morgan  Company. 
Cleveland,  is  issuing  <ircular  Xo.  <;r-l,  wliicli  carefully  illus- 
trates and  describes  the  Hughes  continuous  gas  producers.  It 
contains,  in  ad<liti<»n  to  the  description,  several  comparative  state- 
ments of  investment  and  cost  of  oi>eration  of  different  types  of 
gas  producer  plants. 


Direct  Cirrknt  Motors  anp  (Jknerators. — Bulletin  No.  10."7 
from  the  .MlLs-Chahuers  C<»iupany.  Milwaukee.  Wis.,  describes 
their  type  K  motors  which  are  esp«'cially  designed  to  meet  the  re- 
f|uirenients  for  individually  drixing  niacliine  tools  of  nil  kinds.  A 
number  of  applications  to  macliine  tcMils  are  illustrated.  These 
motors  operate  exceptionally  well  as  generators. 


^Machine  Tools. — The  March  issue  of  the  I'n)y:rcss  Ki-porter 
published  by  the  Niles-Iiement-Pond  (V>nipany  describes  and  illus- 
trates the  following  tools  wliicli  are  a<lapted  to  niilroiMl  .shop  work: 
I'ratt  vt  Whitney  l(Mn.  toolmaker'.s  lathe,  planers  with  |)n4'umatic 
clutches.  Bond  2H-in.  turret  lathe  aihipted  for  both  clunk  and  bar 
work,  two  spindle  cylimler  borei-,  (>(H>-ton  bydmulic  wheel  press, 
double  axle  lathe.  Bratt  &.  Whitney  improved  tube  exi»anding  tool 
and  a  two  spin<ile  drill  for  lo«(Mnotive  work. 


Kl.ErTRlcAi,  Afi'ARATls. — Tile  (Jeneriil  Electric  Company  is  is- 
suing several  new  bulletins  of  interest  to  railroad  men,  those  re- 
ceived being  as  follows:  I'.ulh'tin  No.  44.s«;  on  the  CQ  motor 
aflapted  for  individual  and  group  <lriviug  of  maehine  t«M»l.s ;  Xo. 
44.H4  on  raihva.v  signals  of  the  two  an<l  three  position  fyi>e.  el<><-- 
trically  o|)erate<l :  Xo.  44S1  on  signal  ivlays  and  Xo.  44Sii.  a 
guide  to  the  design  of  medium  and  small  caitacity  central  station 
switchboards. 


Carey  R<M)n.\Ci. — The  Philip  Carey  Mfg.  Co.,  Cincinnati,  ().. 
is  issuing  an  attractive  catalog  descriptive  of  the  Carey  roofing. 
The  materials  entering  into  its  <<>nii)(ssition  are  each  considered 
and  the  favorable  results  a<<'ompanying  the  long  lime  tests  of 
this  rooting  under  the  most  disadvantageous  cin*umslnnces  are 
explained  by  the  fact  that  none  but  the  l)est  nuiterials  are  used, 
which  together  with  good  workmanship  and  special  melltods  pro- 
du<-e  a  flexible  fire  and  weather  resisting  product. 


IIiGir  SfEKi)  Steam  ENtii.Nt^s. — The  American  Blower  Com- 
pany. Detroit.  Michigan,  is  issuing  catalog  Xo.  20fi,  which  is  ar- 
ranged and  printed  in  a  very  neal  and  arti.stic  manner  and  con- 
tain.s  complete  illustrations  and  descri|»ti<m  of  several  different 
types  of  small  higit  speed  engines.  thes(>  Ix'iiig  in  tlie  PKxst  cases 
automatic  and  design.s  arc  shown  ftu"  both  high  and  low  Itressure. 
They  will  run  continuously  ft»r  three  months  or  more  with  no  at- 
tention other  than  to  fill  the  sight  feed  cylinder  Iubri<-ator.  and 
some  have  run  as  long  as  twenty-four  months.  Designs  are 
shown  in  both  the  single  and  double  cylinder  type  for  driving 
blowers,  electric  generators  or  centrifugal  pumi»s. 

Alternating  Current  Generators. — The  Crocker- Wheclor 
Company.  Ampere,  N.  J.,  is  issuing  Bulletin  No.  74  which  is  con- 
fined exclusively  to  a  de.scription  of  alternating  current  gener- 
ators direct  driven  by  steam,  gas  or  oil  engines.  The  details  of 
machines  are  illustrated  and  each  carefully  described.  A  number 
of  illustrations  of  recent  installations  are  also  included.  One  of 
the  marked  peculiarities  of  the.se  alternators  is  their  ability  to  op- 
erate in  parallel,  and  it  is  stated  that  it  was  largely  for  this 
reason  that  the  California  Gas  and  Electric  Corporation  installed 
thrte  4,000  k.  V.  a.  machines  in  its  San  Franci.sc6  plant.  These 
are  the  largest  generators  ever  built  for  gas  engine  drive. 


AiR-CooLED  Ele(-thic  Tools. — The  Cliicago  Pneumatic  Tool 
Company  is  issuing  Catalog  Xo.  21  which  covers  the  complete 
line  of  electric  drills,  grinders,  drilling  stands,  magnetic  old  man. 
hoists,  etc.,  manufactured  by  it.  'Plu'  electric  machines  are  of  tli 
Dtintley  air-cooled  design  and  the  catalog  Ls  profusely  illustrated 
with  half-tone  engravings,  showing  the  different  tools  in  u.se.  It 
also  c-ontains  s>ctioiuil  «lrawings  which  show  the  construction  an(! 
arrangement  of  the  1.  2  and  :{  motor  types  of  drills.  These  drill.- 
are  manufactured  for  use  with  both  direct  and  alternating  cur 
rent  and   in  practically  any  size  desired. 


Tex-Whe»x  T'^i'E  I.,o(  ().motivks. — .\  pamphlet  just  i.ssued  b; 
the  .Vmerican  I.i<K'omotivc  Company  illustrates  and  describes  ten- 
whe«'l  locomotives  weighing  over  I.W.IKM)  pounds.  It  is  a  secpiel 
to  the  pamphlet  issued  last  month  by  the  same  company  describ 
ing  lighter  designs  of  this  type.  Thirty  different  designs  are  il 
lustrated  and  the  lu'iiicipal  dimensions  of  each  given.  These 
range  in  weight  from  l."»2.(t<K>  to  201.000  pounds  and  are  adapted 
to  a  wide  variety  of  road  and  .service  conditions.  This  is  the 
sixth  of  the  series  of  pamphlets  which  is  being  issued  by  tlii.s 
<-ompany  and  which  now  includes  pamphlets  on  the  Atlantic,  Pa- 
cific, Con.soIidation  and  Ten-Wheel  tyi»os  of  locomotives. 


NOTES. 


PitEs.sEn  Steel  Car  Comtany. — Mr.  P.  B.  Bis.sell  has  obtaine<l 
a  long  leave  of  al)sen<e  from  the  above  company  and  sailed  on  Janu 
ary  22  for  a  triji  ar4mnd  the  world. 


Wak.ner  vS:  Swasev  Co.Mi'A.NY. — Mr.  Thomas  Farmer  of  De- 
tr(»it.  .Mich.,  has  ac«'ej»te<l  a  position  with  the  al>ove  company  as 
its  western  representative.  The  general  office  of  the  company  is 
at  Cleveland.  Ohio. 


F\\!,i,s   IIoi.Lfiw   Staykoi.t   Iron   for  FitKNcir   Ixhomotivkn.— 

The  Paris-Orleans  Kailway  (*ompany  of  France  has  specilie<l 
Falls  Hollow  Staybolt  iron  for  the  20  DeGIehn  compoun<l  loco- 
motives now  being  built  bv  the  Baldwin  Ijocomotive  Works. 


<'|{.\.\E  Comi'ANV. — This  company  announces  that  it  now  has  its 
new  steel  foundry  in  full  running  order.  In  this  department  steel 
valvi-s  and  fittings  will  be  a  specialty  and  the  facilities  are  such 
that  |»romptne.><s  in  filling  orders  for  these  goods  is  assured. 


St.\m>ai{i>  <'oi  im.ek  ("omtaxy. — 'Hiis  company  announces  that 
^Cr.  FdmniKl  II.  Walker,  who  for  the  ]>ast  two  years  has  l)een 
a.ssistant  to  the  president,  has  been  promoted  to  the  pasition  of 
general  sales  manager,  with  offit-e  at  100  Broadway,  Xew  York. 


Ke.nmcott  Water  Softener  Company. — This  company  an- 
nounces tli:it  it  has  rinently  received  an  order  from  the  Baltinmre 
iV  Ohio  IJailroad.  Company  for  a  s<>ftener,  having  a  treating  <apa- 
city  of  4<>.<MH>  yals.  per  hour,  which  is  to  be  installed  at  Bast  Side, 
Philadelphia.   Pa. 


A. M  ERIC  A. X  Stkam  Gaitge  &  Valve  Mfg.  Co. — It  is  announced 
that  Mr.  It.  M.  Turner,  heretofore  ea^Jtern  representative,  has 
been  api»ointed  manager  of  the  publicity  department  of  the  above 
company.  Mr.  ('.  II.  Mosher.  who  has  had  several  years'  experi- 
ence in  this  line  of  work,  will  succeed  Mr.  Turner  as  eastern 
representntivp.  The  address  of  the  company  is  208  Camden  St., 
Boston,  Mass. 


Crock Ett-WiiF>;r,Eit  Comp.vny. — It  was  announced  at  the  officers" 
and  branch  managers'  convention  of  the  above  company,  held  Janu- 
ary '2'\  to  20.  that  tlio  company  had  done  more  busine.ss  during  1000 
than  any  other  .vear  since  its  foundation  eighteen  years  ago.  Among 
the  specialties  that  made  phenomenal  successes  during  the  .vear 
were  alternating  current  generators  of  large  capacity  and  direct 
current    motors   for   machine   tools. 


New  Mileage  Ticket. — The  Pennsylvania  Railroad  announces 
that  the  new  twenty  dollar  1,000  mile  tickets  placed  on  sale  Sep- 
tember 1,  1906,  have  become  so  popular  that  it  is  difficult  to  keep 
tip  the  supply.  These  tickets  are  good  for  one  year  and  for  the 
passage  of  holder  and  any  ntiraber  of  other  persons  on  any  of  the 
lines  of  the  company  east  of  Pittsburgh  and  Buffalo.  These  ticket* 
are  particularly  popular  with  business  houses  which  keep  a  force  of 
men  on  the  road. 
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SOUTH  LOUISVILLE  SHOPS.* 

Louisville  and  Nashville  Railroad. 


V, 


—  SMITa  SHOP.t 

[.I'l'iition. — The  blacksmith  shop  lies  alongside  the  machine 
,11(1  erecting  shop,  the  cast  end  being  directly  opposite  one  end 
i.f  tile  freight  car  repair  shop  and  alongside  the  traveling  crane. 
.  I'ur  plan  of  layout  see  page  208,  June.  1906.)  Finished  mate- 
rial is  delivered  by  the  shop  crane  to  the  traveling  crane  for  dis- 
tribution, except  in  such  instances  as  it  may  be  more  convenient 
to  truck  it  to  the  machine  shop.  Raw  material  is  delivered 
-inrl,.stor»'d  .it  tlie  north  side  of  the  building.     One  of  the  mate- 


150  ft.  9  in.  x  4UJ  ft.  I  in.,  outside  dimensions.  It  has  a  tloor 
area  of  approximately  60,000  sq.  ft.  Smith  shops  which  serve 
both  car  and  locomotive  departments  ordinarily  have  from 
20,000  to  40,000  sq.  ft.  of  floor  area,  but  at  the  South  Louisville 
shops  a  greater  space  is  required  because  of  the  large  amount  of 
new  equipment,  both  car  and  locomotive,  which  is  constructed. 
The  building  is  divided  by  two  rows  of  columns  into  three  bays, 
the  center  one  of  which  is  70  ft.  wide,  center  to  center  of  col- 
umns. The  distance  from  the  floor  to  the  underside  of  the  root 
truss  of  this  bay  is  35  ft.  3  in.,  and  it  is  served  by  a  lo-ton  Niles 
traveling  crane.  As  nearly  as  we  can  find  this  is  the  first  rail- 
road blacksmith  shop  in  this  country  to  be  equipped  with  a 
traveling  crane.  The  cage  for  the  crane  operator  is  only  10  ft. 
from  the  floor,  in  order  to  keep  him  away  from  any  gases  which 
may  gather  near  the  roof.  The  monitor  is  about  35  ft.  wide  and 
is  almost  as  long  as  the  building.  The  side  windows  in  the 
center  bay  are  about  16  ft.  higli  and  extend  the  entire  length 
of  llie  building.  These  permit  the  smoke  to  pass  out.  There 
are  no  hoods  or  smokestacks  over  the  forges.  Two  years'  ex- 
perience has  proved  that  smoke  hixj<ls  are  not  necessary,  as 
the  shop  is  clear  of  smoke  and  gas  at  all  times.  The  sheet 
copper  ventilatorSj  3  ft.  in  diameter,  arc  spaced  about  40  ft. 
apart.         '       : '   :    v' •  "v     -"-^    ' ' 

The  two  side  bays  arc  each  about  40  ft.  wide  and  the  under- 
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CENTRAL   BAY   OF   SMITH    SHOP. — SOUTH    LOUISVILLE    SHOPS. 


iiul  tracks  enters  and  extends  across  the  shop  and  material  for 

J'le  bolt  shop  is  unloaded  from  the  car  to  the  rack  ingide  of  the 

iiop.     Finished  material  for  shipment  to  outside  points  may  also 

•'f  loaded  on  cars  on  this  track. 

i^^dld'ing. — The  blacksmith  shop  is  a  steel  frame  brick  building 

llie  previous  articles  in   tliis  scries   were:   General    Plan   and   Operation, 
m'    jix;,   Jur.e,    r9o6;    Car    Department,    page   378,    October,    1906;    Power 
"use,  pase  Jiy,  Noviniljcr,   1906;   Foundry,   and   Pattern   Shop  and  Storage 
•niding,    page   50,    February,    1907. 

I  he  blacksmith  shops  which  have  recently  been  described  in  this  journal 

■'■e  as  follows:  Lake  Shore  &  Michigan  Southern  Ry.,  Collin  wood.  Building 

'  "iistniction,    page   302,    October,    igo.;;    Floor   Plan,    page    374,    December, 

(  "i'*i  ^'**  °^  Large  Tools,   page  42,    February,    1903;   Oil   Furnaces  and  the 

,'■'  ^tf*rage  and   Jielivery   Svstem,  page  334,   September,   1903.    Pittsburg  & 

•ike  Erie  R.   R.,  McKee's  Rocks,   Building  Qjnstruction,  page  24,  January, 

■"t;    Equipment  and  Ofieration,   page  38-',  October,   1904.     Canadian  Pacific 

>;•  .  Anfrus,  Building   Construction,   page    i,  January,    1905,    and   page   37, 

■  ' '>ruary,    190-;;    Equipment   .Tnd    ( )p<Tat!on,    paije    363.    October,    1905.     Chi- 

' 'SO.  Rock  Island  &  Pa.-ific  Ry.,  Moline,  Building  Construction,  page  395, 

■"''vcmber,    1905.      There   was    also    an    article    by    Mr.    R.    H.    Soule   on    the 

Ktncrai  design  and  arrangement  of  smith  shops,  page  205,  June,   1903. 


.side  of  the  roof  truss  is  jo  ft.  above  the  floor.  On  the  side 
of  the  building  nearest  the  machine  shop  are  two  additions,  each 
about  20  ft.  sq.,  one  containing  the  apparatus  Jox  licating  and 
circulating  hot  air  for  heating  the  shop  and  the  other  the  blast 
fans.  On  the  other  side  of  the  building  is  a  two-story  addition 
about  22  X  60  ft.,  inside  dimensions,  containing  wash  bowls  and 
lockers.  These  three  additions  have  granitoid  floors;  the  main 
shop  floor  is  of  clay. 

■  The  general  construction  of  the  building  is  quite  clearly 
shown  on  the  accompanying  drawings.  The  concrete  founda- 
tions rest  on  creosoted  piles.  The  uoof  purlins  are  fastened  to 
the  trusses  by  4  x  3  x  Y^-m.  angle  clips,  which  are  riveted  to 
the  trusses  and  bolted  to  the  purlins.  The  roof  is  covered  with 
a  composition  roofing.  All  the  windows  ar»»  Hung  on  pivoted 
sash,  except  a  few  of  those  at  the  ^nas  of  the  building  and 
wher^  the  diagonal  braces  interfere.    The  large  amount  of  heati 
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socijttion  is  ti»  Im«  ioiim;itiil;itf<I.  Tii>r  oiil.v  on  Um.'  hish  qu;ility  of 
th»'  in:it«>rial  in  llio  pro<'c<tiinj;s,  Imt  ii|m>ii  it.s  <-:iivTiii  ;irrimK<'in<'iit 
and   tho  v«>^r.v   no:it  and  bu.simssliko  uppcaraiitr  of  tli<>   volume. 


CATALOGS. 

i:»    WRITING    FOR    THESE    CATALOGS    PLEASE    MENTION    THIS    PAPEU. 


ST.t.\M  'riuiilNKS.  'Hii-  K'-rr  TiirMin-  «'ninp:in\.  Wdlsx  ill<'.  N. 
Y-Vw' i«*«iu>tf   ltiill»'tiii.  >%•;  :S^  ;m<l  <lt><riliim:   ilio   K<'rr 

<t^;»rii    ftirf)iiii'    ItliiWfj";      ni-jHils   of    tin-    mrliiin'    art-    illii.-t  t'ati'il    aiid 
tli*^   ri>nipl«'t«^    aj>par:ilu»    i^    v<'ry    ruri-fiilh     i|i-^<  rilH'it. 

lii  ai{i(  \  rj.%«i  t*ii,  Si«>k.\<;k.-  S.  I'.  I'.ows.r  \  Company.  Fort 
\\'a>nf.  Iiii}..  is  i.ssiiiiij;  ii  .-siiiall  fulilcr  illii.-i  rat  iuu^  scvi-ral  ilifl"fr<'iit 
arraiiiroiUt'Ht.s  ami  t.vp*.'!*  of  ••ahitKi.^  I"«>r  oil  -iii.ijm.-  siiitcil  ti»  spoi-ial 
fofidit joiiN.      'rhi'-.<'    i'mplo\     ill.-    |lo\vM»»r    s«»)f""'va.-iii-iiii;    i>iim|>. 

•  Jas  l'lMHrt'4  KBS'i-T7-Th«'  .  Wi'llijiJiii-Si'iivr-r -.Moi-im  «ompan.v. 
<'IiMolaii<l.    li*.  isK.ning-  rrp«uljirvN«v.^^^^^^  wliirji    i  an-full.x     iliii> 

traros    and    <K's<-rilfi.s    tin-     Ilii^hi-s    roniitiiiiMis    iia-;     prodii<<'r«;.        Ii 
•  oiiiain^.    ill   a<lilinon    to   iln-   d<-s<'ripi  ton.    scmmmI   romparat  i\  >■   si.-iif 
aii'Ui^    of    i»n«'S-tii|4»ii1.   iiiul.  «MiM    of    opiTaiioii    of    iJill'iTi-iii    types    of 
gas   priHlnror  plants, 

1>I1:K«I     CI  KKKM     .MtiKMts    ami    tjKNKKAroUN.        Itnilel'lli     No.     lO.'.T 

from     ilio     .\lli.s  <  liiiliiKT*     ('oiiipaiiy.     .Miiwaiik'c.     Wis.,     rliscrilio.s 
ilii'ir  i.vpr   (\    moloi-    w  liiili   at-'*  ♦»spf«iall.\    di'vjmi.'il    to    iim-i'I    liie   n- 
tpiironn'iits   fin*  individually    drivin;:   nun  liiiu-    i.miU   of  all    kinds.      .\ 
nnnd)or    of    n4*p)i<'i*i<"i*-'^    '"    ma<liin..    lunLs'  are    jllnsiraied.      'i'lii'se 

lUOiors  «l|H'VHt<'    •■xi-,.j,tiiinall\     well    .-i...    ;;f|ier;i!i.i-». 

Ma«  IIINK    'l'iM>i,>.      The    .Mareh    i.<.- f    ili<-    I'lo-r.-^    Ueporier 

piildisliod  Ity  the  N'ile.v-ISfinenl  I'oiid  <'ompan.\  <le.virilie>  .-ind  illiis- 
iraiev  ilie  followimr  lool.s  w  liit  li  are  :ida|>iei|  to  railroad  shop  work: 
I'ratt  \-  Wlrlliiey  Hl-iii.  l(iolmaker'>  lailie.  phtiiiis  wjih  pneiimal  ie 
eiiiielii-.>.,  I'oiid  US-ill.  inrrei  lailie  adapted  for  lioih  elui.k  and  hai 
work,  two  spindle  eyliinler  liorer.  (IiHt  ion  li.\di'aiilir  wheel  jires*. 
doiild*"  axl<*  l»lli«'.  Prati  \  \\'liiine.\  impi-oxed  inlie  e\p:indin;:  tool 
and   a    two  .opindle  drill    for   |ociiiiiot>vi>   \vi*rk. 


.\Ii:  r<Mti.i:t»     Ki.K(  ri!H      'I'ool.s.     The     ("iiica^o     I'lienmaiio    To.. 
<'oinpan.\'    is    i.s~.iiiii;:    <';it:i|o;:    No.    "Jl     whieh    covers    the    i-omplei 
line  of  eleeiiie  drills,   uriiideis.   drillini;  .siaiid.s.    mauiieije  old   iiiai 
hoists.  oe«-,.   tnanufaeinred   l>.\    ii.      The  e|ei-u-i<-  mai-liiiws  are  o£  tli 
Mntillev    .-lir-eooli'd    de~ii;ii    ,iiid    the   <':iialou    i.s    profusely    ilhistrat' 
with    halftone   enurav  iiiiis.   showim:   the   dilTeient    tools    in    use.      | 
al.so  rontain.s   s.-rijoiial   dr;iw  iiius   whieh    ^how    the  coiistrm'tiuti   ai: 
arran;;eiii.iii    of  tli>'    1.   •_'  .uid   .■'.   motor   i.vpes  of  iliills.      These  drij 
.lie    iiiannfa*  lured    for    iisi-    with    lioth    ilireet    .itid    altematin.i;    4  ti; 
r.ni    and    in    praei  irall.x    an.V   >i/,<'.  de^ir.d. 

Ti:\  WiiiKi.    Tvi'i.    1.01  MMoi  i\f.>.      .\     |iaiiiphlei     jiivi     j.vsiied    |, 
the    .\inei'ie:iM    l.oeomoi  i\e    <'ompan.v    illn.-t  rales    and    ile.-erilM's    tei, 
whi.<'l    loeoniol ixes    \veiu;h in-.'   o\er    l.'.ii.tMMi    p.iiiiids.       Ii    i.«i    a   «iKiUf. 
to-llie    p:iinphliti    is>iic'd    la^l    iiion:h    li.\     the    ^aiiie    eompaii\    in-serih 
iiii;    li:;hier   de.vj-nv   ,,f    ilii.>    i.vjie.      Thirty    dilTerein    de.si;;iis   are    ji 
lii.straied     and     t  h'e     piin<ip:il     ditiiftisioiis    of    e.-nh     ;riveii,        TiK'>'«-'v 
lanue    ill    wei-hi    from    irii'.iMMt   to   "Jitl.iMMt    pountls   and   are   adapted 
to    .J     w  idi'    varietx     of    road    and    .service    condition-^.       Thirs    is    th- 
^i\th    of    the    .st'rieX  *r»Jf :  Inunphli-I.s    which     is    lieiu:;    i.ssned    l»y.tlij>, 
i oiiipany  and    which    now    includes   jiamplilei.s   on    fh.*   .Vtlalitk',  i*ji.'   .V 
cjtic.   4 'on^olid.-iiion   and   T<Mt  Wlurl   l.vpes  4»C   lu«uMi«Jives.  ^^ 

NOTES. 
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i!i>:«  liin  At.  .\i'l'A«ATl.s.  Th»«  <;itieial  Klcciiic  <  ompaiiy  is  i> 
siting  sexV'ral  new  liulleiiti^  of  ititere^i  to  railroail  men.  tl»o>e  re- 
ceived l>ein;r  as  folIov\s;  Itnlletin  .No  I  |m!  on  liic  *'*i  motor 
adapted  for  individual  and  aroiip  ilriv  int:  tif  m.-nhitie  toolji.;.'  No. 
\\S4  on  railway  *i-j;iial.s  o(  the  two  and  three  position  t.v  pi-,  eh-c- 
frieally  operated:  .No.  \is\  on  simial  relays  and  No.  I  IS'J.  .a 
>:nid»'  lo  lliv  di'si;rn  of  meilinin  and  stii;ill  c.-ipacitv  centra!  -tatitai 
s\vitchl»<:iar<ls. 

■.*'■  "■    "  ■.-'■'   ■'•■'.  .~ 
('MtKV    1J<M)HM..     The    riirlip   <(\nN«y    Xfl!;;,.^'**;;    •■incinn.ni.    t>. 

is   Issnhie  )tH   allTactiye:  I'jiirtljia:   ile.^i  riprive   of  vlln*   I'Mrev    rootitm. 

The    maierials    etitiTimr '  into    its    compo.<.itioii    af«'    i'a<-h    considered 

and    the    fa*oral»le     rc.suli.s    ;n-coni|iaii.v  iiiir    the     Ion:;    liiiK'     i.-^i'-    of 

till!*    'lMi<»lilu:     lllhlef     I  Im«.  -  o'lost     dis.idv;ilila:;eoii.v     ij  rciitii.-l  m  in  e~     ai'.- 

exidaitied    1>\     the    fact    that    tiotie    Imt    the    Im'sI    matei'i.'ijs    ai'e    n.^ed. 

which    together   with    ?oo(J  workmanship   and   special    meihi'ds    pm 

ditce  a    lle.vihh'  lir*'  sn>d   wojillior   roslsiin::    i»rodiiei. 

llP.ii     SrKfo    SiKwt     l'-^^.l\^.>.      The    .\mcriiaii     lllower    Com 
p;tny.    fJeiroii.    Michiu;aii,    is    issiiinu   caialo;;    No.    "JiMi.    which    is   ar 
ranK»'d   and    r>rinie<l    ill   il, ^virr.v    neai    and    ariisiii     manner    and    con 
fains    <omi>lete    illn.-itrafioMs    and    de-.cripiion    of    >ever.il    difr>i<'nt 
t.v  pe^   of  small    hiudi   speed    eni:itii-s.    tlie>.e    U.in;;    in    the    most    i-:ise.«, 
aiitoiiiatir  and  desiyils  arc   shown    for  IhmIi   lii;;li   and    low    pressure. 
They    will   run  coiitinuonsly    for   three   months  or  nmfe  with   110  at- 
tention   otJier    than    to   fill    the   sifrht    feeil    cylinder    lnl>ricai<o".    and 
some    have    run    as    Ions .  lis    twiiiiy-fit^r    iit«nillis.        Desimix    are 
shown    in    Uiih    the    single    and    doulde    cylinder   iyp«>    for    driving 
Nowors.   fdeiiric  c»nierjitorK  or  fputrifutfal  ptimp^. 

'■  ■ '   '.--■'  I   ■■     I. ■  ■'  ->..*^  ■ ' ' »-• 

ALTKR.\ATI.N«i  ClHRKXT  (iKNKIlAToR.s.  Tho  Crocker- Wlieehr 
r'ompany.  Anipcro.  N.  J.,  is  i.s.sinn>r  Hulletin  No.  71  whiih  is  con- 
tin«»d  <>xcliisivoly  to  :i  description  of  aliertj.itins  <-nrrent  jrener- 
afors  ciire<'t  (lriv»'n  by  .«team.  cas  or  oil  engines.  The  tletails  of 
nia<'liinos  arp  illustrated  and  each  carefully  described.  \  numlier 
of  illiistration.s  of  recent  install.iiions  aro  also  indiidod.  One  of 
fhe  marked  peiMilJaritif'S  of  these  altern.-iiors  j.s  thiir  abilit.v  to  np- 
f>rate  in  parallel,  and  if  is  statM  that  if  wh<s  larpdy  for  this 
re.Tsun  that  th»»  California  Cas  and  Klertric  Corp«.)ration  inst.illed 
thrt»'  4.iM»'>  k.  V.  a.  mnchine«  in  it.s  San  Francusro  plant.  Tliest* 
are   fh«'   larp'Ht  Ri'n*»rafors  evor  buil^  for  pas  fnjtino   drivo. 


I'liissKO  Stkki.  Cm;  C« .m r \ Nv.r - ,Mr,  F.  I!.  r.is.-.ell  has  obtaiiMSl 
a  lorn:  leave  of  .-iliseiice  from  llie  ;tlio've  eoin^Muiy  and  ~;iil<-<l  oil  Jafm 
atv    I'll   for  a    trip  around   ilie   w«uld. 

^^■\l;^u;    iV     Sw  vskv    t'ii\ti\\v       .Mr.    Thomas    Farmer    of    \tc 
ii'oii.    .Mich.,   ha^   accepted   a    posit  ion  wit  h    the   abovo  company  .«>. 
its    westi-rii    r«'pri-sent;il  i  V  e.      The    general    otlic«-    of    the    compaii.v    i.s'.' 
at   ( 'lev  e|:iiid.  <  Miio. 

I'm  Is    ll<ii  i.<»\v    KfAYtini  I     liio.N     t  ui:    I'm  \t  11     Lui  oMoi  i\  t.s. 
The     I'.-ii  i>  Urieatis     IJailwa.v     Company     of     I-'raiicr    has    sperilieil 
I'alK    Hollow     Sta.vbolt    iron    I'or    the    2<>    ne<tl(>liti    cotiipfHind    loi<> 
iiioiive.^   now    l>i-in:r  Imili    b.v    tin*  Hll'iwiu  r^jtKomolivi-    Works. 

<'i;\\i  t'oMi'AN^,  This  c<imp:in.v  aniiouiiies  that-  it  now  ha*  ii- 
iiew  .<.ieel  I'oijihlr.v  in  full  rntinin;;  order.  In  this  department  steel 
valves  and  lilliti::s  will  be  a  specinlt.v  and  tin-  facilities  are  shil. 
iliat    proniptne.-<>ijd   lilliii:;  orders   for  these  );ood«   is-  ttssnred. 

Si  \  \;>\i:ii  n 'oi  ft  11;  C^)M|•\\^.  This  company  announces  thai 
.N[r.     l!dmiiiid\l  I.  Walker,     who    for    the    jiasi     ivvo    .vi-ars    has    been 

a.s.->i>iaiii    i'«    liie    pr4sidi-ni.    lias    I n    ]iroin«M(vl    to    the    |(ositioii  ©r 

ucii.-r.il    >-al.s    man;i:.'.-r.    with   ollice  af    \i\t*   Itroadwav.    New    York. 

Ki  wKMii     U  \  1 1  1;     SoiiKNi-ii    «'oMi'A\v.      This    ('otnpaiiy     an 
ii.iiiiii  e-   ih.-il    it    h.is  TtM'OHlf.v   to«f>:iVeit  an  order    from    r\i<^    P.-nltimor. 
\    Ohio    Kaili'oad    Compan.v    t'or   a    softener,   liavimr  a    treatins  <-apa 
city  of    lii.iMMt  -.;alv.   |,er  hotir.   wliich  is   to  Im-   iiist.illed  at    Fast    Side. 
I'hiiad.'Iphia.    I'a. 


.\Mri:iiA\   Sii.wi   <;M(.h    »V:  V'AT.vr.  Mfr.  Co.    -it  is  annminrf»rV 
that     .Mr.    It.    M.    Turner,    heretofore    oast^rn    repr*>srn(ativo.    ha^ 
l>'>en  appoinh-d   maiiau''r  "f  the  juiblicify  department  of  th^  nbov* 
■  omp.-in.v.      .Mr.   C.    ||.    Mo-her.    vv  Im   has   had    s«»\er;»l   .voars'   oxprri 

eiM f     in    thi.-    lii f    work.    v\ill    .siic.-e4-d    >[r.    Turner    «?!    oastorn 

i-4-pr.-veniaf  i\4'.      The  .-nhlresH  .of  1I 4impany    is   tlOS  Camden    St.. 

I*.4i»t4iti.   Mass. 

Ci:«H  Kit:  W  iti.Ki,i:ii  <'<imiv\nv.  It  was  ann4>iin4rd  at  the  offhi-is 
aiMl  branch  inanau4'r*'  4  <inv4.niioii  of  Ilie  alKJve  Aoinpany.  held  Jnnu- 
ar.v  ■_'■'.  144  LMI.  that  tin-  C4impari.v  ha4l  4|on4'  uior4"  busin4>.ss  diirinc  IlK'M". 
than  any  «4(L4'r  year  sin<  »■  its  foun<latif>n  ••ight4'en  .voars  afro.  .Vnioti;: 
the  sp4-4  ialiii's  tliat  mail'-  pli4-nomenal  siirci>s.<!rs  4lurine  flm.  yoiir,  • 
W4-r4-  aliern.-itini:  current  >:4ii4Tators  of  l.arije  cajiiuity  ami  «lir4'4-i 
4  iirr4.iit    iii4it4n-s    for    m.-icliirii-    t4»ols. 


N'kw   .Mii.kai.k  Tickkt.— Thp   I'onnsylrania   Railroad  nnponn4'es 
that   th4-  ni'w   (W4'nfy  <lidlar    1.i»0(>  milr  tickets  ida<Td  on   fal^  Sep 
ti'mbrr  1.   1!Mm",,  bav4^  bocotm-  .v4»  jiopular  that   if  i«  ditficult  to  k»»ei. 
uj>  the  siijiply.     Th4se   tickets  are  pood   for  on4.   yoar  and   for   ih' 
Ita.-snre  of  Ii4)!d4r  and  any   iiuniber  4>f  other  p4.rsons  on  nn.v  of  lh»' 
lines  of  th4.  C4»mpany -ra-st  of  I'itf^biirgh  ami  Huffah).     Tlie.so  ti<ket»> 
■  r^  parti<ailar}.v  ywipular  with  bdsiru'ss  Imuses  whiib  keep  a  forc^  of  •: 
men  on  the  r4iad. 
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APRIL,  1907 
SOUTH  LOUISVILLE  SHOPS.' 

SMITH /^HOP.t 

rliiijj  stinp.  tlif  ivist  i-twl  iK-insi  <ftnrtlv  oi>|v»Srtc  Viiu    c^^ 
ircig^lit  car  iH'liair  i^hop  aiul  ar<»iig>ido  the  travt-liag  craiic. 

jilaii  «>f  Iay«rtit  sve  pagv  jt^,  Jmit-.  iii^i;X  jMui> 
-  iIi'Hyi-rcrtI  by  the  sWip  crSiie  to- the  trayciiufr  c^^^^ 

'   11.  iwijit  ill  Miclf  mstafic*->  as  M  niay.  he  Hiaro'  cf>nvcniciit 
l^^jt;^y  il»c  luadiiiio    shoii.      Kqw    ihatonal    !>;   ilelivyrwl: 


i:5«if  it; .9:  in. ; \^;4ijj  ii,  i  yi.,  v.'Ui.si«lc  (iimjiisiirti^;.  It? has  a  tU>or 
ar«a  ; <>i  "apijf« 'Kiniatciv  (-Mj/turt  ><|  it,  Smitli  shops  \vh fell  serve 
iK>ili    car    aiwl    ItJcrinK'tivc   .iicpariTiieitts    Jirthuarily .  :hav<'    (n>^« 

.  . .jt>AJt)u  t<r  40,ooi>  \s(\r  it.  iH'  iioot  ntci.  bnl  ai  thv .  Soutlr  tyi:>uic:v41k 
>Iiu|iV  a}  i;;rc;H VI  -^jKtcr  is  r«-ij«irv<l;  lii;iiitj-«v  i;.k thv-  laTM*   ;nii«<uiit  <»i 
licw   iciliffmiont,   both   rar  an/l   Uicoiiuitiyii-.  .\vhii;li   is   c<^jhstriu-lvd. 
,  ITjti  buiMing^  is 'iJiyickil  b\  two  r<wvs  ut  c«Ijiu«is  into  tli fee  bays, 
tiie  ccn^^f ■  cMie  of  which  is  70  ft.-Svidc^  of  c&U. 

iiimis.  The  distance  from'  the  HtMiif  ttr  tlK-^  umlerSidc  01  the  root 
irujs  of  this  bay  is  35-11.  3  in.,  anfl  it!.  i>;  Scr\-e«l  by  a  10-ton  Nilcb 
;iravi*linj4  crane..  A,>«rearly.:t5s  wci^uf  ^nifl  tlii'^  i>  the  llrst  raij' 
f pad   blaclvSnmh   shop    in   this  irouiM  >  quipped    with   a 

rrayeUng^cTaife '  V 

t*rii«r  the  it<x»rj  in  Order  ti»^  k<ep  hiftVviivvay  froin  uny  *ga->es  whicli 
ma>  j<:alkei-  near  the  motf.  Iho  niwnit<»r  i.s.ub(,>ut^^  it.  wide  and 
rs  'alimVsi   a$  J«mik.  a4'  tlu'  Uuiltlin^;   Tihc   sm^^^  in   iht. 

center  l»ay-.  are  .alibtJt .  i<  >   ft/ Jiisif  .«tid;  *^ien.d  :t%e;  ciitfre'  1^^^^ 
<»f  the  bnihiiiijj.  .  TblM:   |KrilHr,VhV->in<^ke  U>~p.'<s>  v<ii     'I'h^^ 
are   nO  hiiod.v.  nr- sm<»ke<taeU<  »»\er' the- i'lftr*  -       Tui   •. 
.petieqce  1ja>    iirOvic'd  4li;rt...s»nokli:h<  «.••!<    ai  >. 
.tlA'   sluJn.  {s'.' ck»iir. -i»f   s-in«'ke  .iuid  a'tt  tii 

%Mfj>erJ  veirtihrt' •.'■>.   i- 1*-'   H'    diimi 

'1  !u- 'twr*  <idic^"  hii\-*  Yire'e.-ioh   rttv-Vm  4'v  if'  \vi<ie  ant!  t! 


c  !•  -         1  ■  V 
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track*  entvrs  and  cxjeijds  ucrw'S -the  Shop,  an<I  ihaleriai  foe     ;: 
' '  'Tt  shop  i.>  unlofMled  fruni  th^,  car.to  ^hi*  rack  inside  of  the 
I'iiiished  material  for  sIiiiMfitMit  t<^oiJtsi<lc  jwints -inay  also,: . 
I'K'd  oil  cars  .on  this  track.  ,   ;     ■.    v   .     "  '-r   - 

'(((// «,;:,— -The  hlacksmitli  shop: i<|;a\;St.|i5el  Jrame  brick  bitilding 

'•■  ^f  i>te\-ii'tis  jjrtiplfs:  JM-  ifii*-' writs*  '^i«VtM<it'mTa1:  lHan.!Hhl:<^^^^  ' 

-■■"K  .  .I^tii'f.  K.iirfi;  (";(r  t>i'|virif»iiiit,'  i';'ii;v  'V^S.  '( itlolH-r,  ii|«ifi:  Pdwer' : 
■  1''>S«'  -liy,  iS>'\<  n'i'«r,  i')<>t>;  l'i'ViinlT>\.ki)<1 :  t'Utti-ni  ."^hnii  w\u\  Sloragc  • 
"K.    png(\  50.  vl"'e1)r»ary,    190?..  .  .  :  •   :'i^?J   ;' •         ?•   ■     rO     ,  ■-;     ■.•  >    ■■:' ^ 

1-  liln-kriiiifh  slu^i.s  whidi  have  rwiTitJy.  hf^Vi  «Iesi["Ttti<»(l  -m  this  jMmiarl 
-    l"ll.iv.s:    r.;.kc  tvliiTi-  vS-  Mi«'ii'-r.'iii  '."^"inlKrii    Uy.,   t:olIiiiwc...(l,    IJm^iing     . 
'MKtii^rij    li.'mc    .l(t->,    Kctiiliir,     moj;    i'Io«,jr    I'l.iii,  jiam-    .174,    DtVL-tnlur, 
Mm  of   I.. line  TiicI-.   paijc  4 J,    1  '•I/Tii;tr>v   nyn,):   Oil    l'"iirii.iOr>  and   llu- 
"i'-raue   ar>'l    I  •tliv<i  v    Sv^tciii,   i>''iv;f  J.i^.   ■'^' Ii'<''ii'''<'ri    i<)".i.     I'itfsburti   & 
'.•-Jii-   R.   Rv,   McKcc's  Hi'cks,   l{tnl<liii)>\;i.ii>iriicti<'n,  puKi-  J4.  Jatuiary, 
••.'liiil^nKii*   .iDil  ( •fifrati'-ii.  jiiiiit  ,l><i',  CKtulu-i.    Kiirj.    ("aniKliaH  I'acilic 
XiTini.^.  .I',t)i|iliii>;.  l\t!;structic>n.    jiave    i,   .tatiiiary,    iiios.    ainl  t>agc    3/.    , 
'»v.    i<i<'^  ;    lvnit(rii:<  nt    aii«l    *  ipc  r.itif'n.   ]i.mi'    .Jf'.?.'  *  Ul"t«r,    K/oji     ('hi-  • 
Riiok    Isiand'  &    I'a.-itic  ky..    Muline,    IttiilditiR   C'iiit^tnictii>ii.  .liaso   3«J5, 
"i'ltr,    11^05.     Thorc  Sikas   iilso   an   aitiplc   by    Mr.    R.  if.    S<>ule  .m  The       " 
f>ii  design  and  arrangement  i>t,s«iith  shops,  pnge  J05,  J^une,  ,190^.: 


!*3Wr:  -v».i;>tie'rvofv*'""^  '   ;     ilvci.  si«k 

of  tfie  iiiUlding.  iiertJ'.eS<  the  .litaehine;j^  ^re  t\\0  atjtiitttnis,  each 
about  iy  ft.  >ll.,oiiec«>iitaitiitig  tlieapparalit*.,  fi.r  Iteatiiiit  and 
cireiilatiUg  lu>l  aj'r  for  .}je;iliny  the"  shi>p  and  the  «»lh«,T.  llie  ])Jast 
j[ans.  t)n  the  oj4ier  -^uXi-  « ►!  the  bmhh'ng  is  a  lwo>>*tOjf^y  ad<lition 
aknii.  /^'  ;x  ^ip  /( .;--iti>i<U:  diiiicnsn hls  rontainin^  « a*h  boWk  and 
Iockef>      'llrese  tlirix>  a*l<|itioti,s  have"prranitoi«f  fli^^  mam 

shop  flmif  is  #)t  clay,     :■    .>;^:^^.,i^^  • 

.  ^'i Ive  .jiencfral    coiistriicti«M|   jit    Ute  vbtiildin}^    is    qnit<?    cle»rl\ 
showtr  iL>n  the  aex:onipiin> )ng  drawings.     1  he  concrete   fouiKki 
tions  ri'St  on  vfi^soted  pUOs.     1  he  oOr?/, purlins  are  fastened  t. > 
the  trus.se-s  by  4  k  3  x  '^s4h.  an]^i<i^clTps_.".\vllMli  arc;  ^n  t.> 

the  trusses  inid  bolted  t<v  the  ■purHns..  'Jlic  rn:"!'  i>  covered  with 
a  conipojsit ion. ;  rolling,    :A IJ  ,.llie  Avitu  !■  ung  on  irivote<  1 

saslu  exisept;  9   finv   of  lhi>?<^^  at;  rt  ni    ih<'   huiMing  land 

where  tlH\tfi;r^»riatbrac:cS  uitcTfefer*  'i  hi?  ..feiirgvra»>»ovtnt  <.f  he;;(. 
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PART    LONGlTUniNAr    SECTION    OF    SMltH     SHOP. 


pMiiii  an<Itte  ventilation  afforded  by 
the  \cntilator$  and  such  of  the  win- 
<lows  as  arc  u^iLilIy  open  in  the  mon- 
itor and  the  sides  of  the  center  bay 
.  keep  the  shop  clear  from  smoke  and 

•gaife. 

^y-  FijiiifiUi-iit  and  Of^r ration. —  Ihc 
two  large  furnaces  and  the  two  steam 
hammers  at  the  northwest  corner  of 

.  the  shop  are  used  for  locomotive 
frame  work  and  heavy  forging.  The 
portion  of  the  shop  lying  between 
these  two  hammers  and  tlie  material 
track  is  devoted  to  the  heavier  class- 
■es  of  work  and  includes  in  its  equip- 
ment three  steam  hammers.  The  ar- 
ningement  of  the  jib  cranes  used  in 
connection  with  these  hammers  is 
especially  g<X)d,  as  may  be  noted  by 
reference  to  the  general  plan.  The 
forgc<  in  this  part  of  the  shop  are 
si)aced  20  ft.  center  to  center.  Racks 
for  the  small  tools  are  placed  along 
the  side  walls  for  the  outside  row  of 
forges  and  alongside  the  columns  tor 

,    the  inner  row. 

-.AH  material  brought  in  from  the 
machine  and  erecting  shop  for  re- 
piirs  is  placed  in  what  is  known  as 
the  "bone  yard"  at  the  end  .of  this. 
s(<ction  of  the  shop  alongside  of  the 
matcral  track  and  the  parts  are  not 
distributed  to  the  forges  until  work 
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ri<..   3.  — IMKS   .\,\U-»|  KAHW.s    KOK,  MAKINi.   IH<I\  IK    ll!<.\ 


FIG.    I. — KIKS    FOR    M.XKINt;    FREIGHT    CAR    STKf.S. 

N  to  be  commenced  ui)on  them.  For  this  reasbn  there  is  no 
luKlency  for  the  shop  ti)  become  Uttered  up  and  it  .it  all  times 
intsents  a  neat  appearance;  In  addition  it  enables  the  foreman 
In  readily  check  over  the  repair  work  on  hand  and  see  that 
wdrk  requiring  prompt  attention  is  not  neglected.  The  incom- 
I'lelcfl  hamnu  r  work  is  stored  in  the  central  aisle  at  the  end  of 
the  shop  near  the  large  hammers.  The  large  hammer  tools  and 
the  special  dies  and  formers  used  in  coiniection  with  the  ham- 
mers, of  which  there  are  a  large  number,  are  stored  in  a  con- 
venient  place  just  outside  of  ihe   shop.  :    :   '"- 

1  he  spring  department  occupies  the  northeast  corner  of  the 
-liop.  Tbc  e(|uipment  for  this  department  has  not  vet  been  en- 
'irily  installed,  but  it  will  be  carefully  arranged  so  that  the 
various  parts  will  progress  from  the  rough  to  the  finished  state 
with  a  minimum  amount  of  handling.  The  forges  between  this 
'lipartment  and  the  office  are  used  for  the  lighter  clas.ses  of 
Work.  largely  for  the  car  deiiartment.  They  are  spaced  16  ft. 
^  enter  to  center. 

One  of  the  most  interesting  parts  of  the  shop  is  tliat  lying 
lietween  this  row  of  forges  and  the  center  of  the  shop.  The 
.large   amount   and   the    great    variety   of   work    which    is    turned 

-out  by  the  bulldozers,  operated  by  compressed  air,  and  the  Hrad- 
ley  hannners  is  surprising.  Since  Mr.  Curtis  has  been  in  charge 
of  the  motive  power  department  he  has  made  it  a  matter  of 
pnliey   to    standardize,    as    far    as    possible,    all    of   the    cast    and 

.  wrought  iron  parts  used  on  the  freight  cars.  This  has  not  only 
made  it  possible  to  reduce  the  amount  of  stock  carried  at  repair 
IH>ints.  but  also  to  manufacture  these  parts,  and  especially  those 
of   wrought    iron,   in    large  (|uantities   at    a    correspondingly   low 
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cost.  The  wrought  iron  iiarts  have  been  carefully  <lesigiied 
with  the  view  (»f  manufacturing  them  <»n  machines  of  this  kiiul 
and  with  the  least  |)ossible  number  of  operatioirs.  A  large  num- 
^KT  of  dies  and  formers  have  been  made  for  use  with  these 
machines,  which  when  iK>t  in  usc  are  storietl  outside  of  the  shop 
at   the  end.  ;  ■  ■  •  ■ 

Two  or  tliree  typical  devices  which  are  used  on  the  bulldozers 
are  illustrated  in  connection  with  the  pieces,  of  work  which  are 
made  by  them,  l^ach  of  these  pieces  is  made  in  one  operation 
;.iui  they  can  liierefore  be  turned  out  practically  as  fast  as  it  is 
possible  to  heat  the  matt'rial  in  the  oil  furnaces.  The  device 
for  mamifacturing  the  lad<ler  steps,  tis  shown  in  Fig.  I.  is  spe- 
i  i.iily  interesting.  '!  he  hot  iron,  of  tl^c  proper  length,  is  placed 
in  the  slot  between  the  two  pieces  boiled  to  the  large  plate, 
which  wlu'Jl  in  use  is  Dfdtt'd  to  the  iK'd  of  the  bulUiozer.  .\s  the 
two  arms  which  are  attached  to  the  plimger  of  the  bulldozer 
move  forw.ird  ami  come  to  the  position  shown  in  the  photo- 
.gr.iph  the  iron  is  bent  into  approximately  a  L'-shai)cd  form,  it 
will  be  noted  that  the  two  arms  are  in  the  form  of  bell  cranks 
md  when  the  block  on  the  large  plate  comes  in  contact  with  the 
-liorter  arms  the  two  long  .'inns  are  forced  toward  e^ich  other 
an<r twist  the  ircm  into  the  shape  slH)wn.  The  two  rollers  guide 
these  side  arms  and  hold  them  iiT  place. 

rile  method  of  making  the  two  pieces  shovvn  in  Fig.  2  is  more 
simple.  Iir  the  first  one,  the  two  pieces  which  shape  the  iron 
are  connected  to  the  plunger  by  two  arms  ;  as  the  plunger  moves 
forward  the  two  pieces  are  swung  around  their  fulcrums  until 
they  reach  the  jKisition  shown  on  the  photograph.  The  metho<l 
of  making  the  second  piece  is  quite  similar  to  that  of  making 
the  step,  shown  in  Fig.  i.  . 

This  section  of  the  shop  is  provided  with  two  drill  presses, 
jilaceil  at  convenient  points,  and   with  punches  and  shears. 

Oi  that  part  of  the  shop  lying  on  the  other  side  of  the  mate- 
rial track  one  portion  is  devoted  to  the  manufacture  of  bolts  and 
nuts,  another  to  arch  bar  and  hcav^-  forging  and  the  eight  forges 
in  the  corner  are,  used  for  miscellaneous  work  and  such  work 
a,s  may  be  required  by  the  freight  car  repair  department,  the 
freight  car  repair  shop  being  directly  opposite  this  end  of  the 
shop.  The  case  hardening  furnace  is  between  these  forges  and 
the  office.  ;  .-^'c.  '.'//:, 

The  material  for  the  bolt  shop  is  loaded  directly  from  the 
cars  into  the  large  stock  rack.  Two  shears  are  placed  near  tin-- 
rack  for  cutting  the  stock  to  the  proper  lengths.  The  machines 
for  use  in  tapping  the  nuts  are  arranged  along  the  side  wall. 
The  thread  cutters  and  the  .\jax  forging  machines  for  manufac- 
turing the  bolts  are  arranged  along  the  line  of  columns,  as  shown 
on  the  plan. 

Whilt^the  eqilipment  of  bulldozers  ajul  Hradley  hannners.  an<l 
the  devices  used  in  coimection  with  them,  are  espcciaHv  conii)lete 
and  the  Work  done  oti  them  is  noteworthy  because  of  the  fact 
that  the  number  of  operations  required  for  a  particular  piece  of 
work  have  been  reduced  to  a>  minimum,  the  work  done  on  the 
heavy  Ajax  forging  machines  is  of  still  greater  importance.  The 
progress  which  has  been  made  in  heavy  forging  in  this  shop 
would  seem  to  iadicatc.  that  machine  forging  is  still  in  its  in- 
fancy.     -■'=''.'.*    '    " 

Generally  speaking,  the  practice  of  upsetting  material  is 
avoided   and   the   desired    purpose    is    accomplished    by    reducing 
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III,    1  -'jMi  s  ..j.it>t{:  ^.vKrxt^\>xKU}XnS':  V<<  >i' "•-•  ■•■.;-.;;v -^'■■■; 

J'.'  ,)u    (.(..nitin-iuiTl    iqVf'ii   tlicrir;.  ■  rrtr,  "vHt-^    fv.>-.iu    liif.rc-.  tsi^iiH 
>..ii'l»n«A    <<»r  llu-  ?^><<|»  4ii  bvicont'   li{U4>«l  ui.>  iiMA   \\  ;it -nil  .ijLmtv 

';   ri-riJiiniiy   jmHuJit  atUiitiivii  ;i*  ^iiit  iii-i^loctvil.'    Tlic;  incmii';- 

.  ■■!  Wliu-ji   tin-T".-  :ir6\;i  1i;iri4»'   iiuinjiuri^  iirv^!iU>rv;*t  VVA  *^ 
'!•    plrnt-   jir>t   ontsiiK-  'jI   ilic  >Iw»|J:^  V  -    •,  "  !     -'■^!     ,.; 

'  '       ipriiit;   tlijiartinvnt    ()VtnpU'>'   tlit'   ivtn'uvrst,  iSyrJiof^^^^^ 
','      'J-iio  i<jui|Mn*iTt   ifVir  tl«>-  iIciKititTH'nt.  Ii;i^  luH  ;yW  lu'ciir  eii-- 
:' ij.v  vi.iiMaUi<l.    bin    it    wiM    In-   vaitfnllj    jirniiijLti'fl  WT  that  "\hc 
ariiiuw.  parts  Avill  itn^tirvs>   frmn  tlu-   rr>iij;h  U>  Ilk:   IJnislkWl,  statV 
viiji  a  niiuim.mM  auiauui  (if  -|ia.Mdlit»s-  i:  1  Ho';^t^^^^^ 
I'iiarrjiHMij   ni«1.' !(ifc',  oflii.H\  'are  -.tis^t-vfcMi   tit     "liiiht rr   otissos  ivt  • 
V"rk, :  largily    fr»r'lhc  ciir  <|i-j>:irt>n<-iitv^   .T         art?. :s^»a«Jod ,x6;^C; 
''yif»^r.tu;ci-nU:r:-''    ::-■  .   -■'■-' \.--''l    -  ''■'^'■''\''-:.^  t\''  ."'/■,'  -' ,'" 
y^in-   of  iluv  tii(*M  •  tiitVjVsiilJJiv  IKitt^  V»i£HfIvtr>:iiiMi»   is   tJrat   tyinjj; 
^ 'it'll  ;t1tfK;  niy^vof^: ^»f6<v  Jiti'i  tin*  iccnti^r  ojf  Htn.' S^iop-;     1-1^' 
'i>ic  iliMKiimt':  ;iii«l   thv  St^'^jt  A-ariot\,i;.  iif  j'ttJtrk    vvliioh '  iv  ttirtk;i(; 
'U  I>y  tile  hnUdivATs.  ii)|i(ra1c<l  hy  oiomjiri^s^cfl  air,  ;>ti»l  tW'  l!ra«l-' 
•   hainnKr^-i>  surprisiiii^.     hiiijri-  \lr.-Ciirit>  |ifi>.ln.viv  in  vliarj;v 
•'h-   iiKiiivc  iRVuVrMli'ttartj^toi'itvlK-  . Has  iriitilc^  it.  HiyulUttVr-.fif: 
:•■>Iicy.'^9..^1ail^^htrxlizc,:as^  far;  a  "caist;    ant! 

"uiilit  "iriin  jK'trt-s  ii«t'fl  fin  thi^  frtiylil  t'nri  ,    'rhts  lia-i  not  (Wily 
.'•;  il.  iitiriKJIilv  t<)  rvtiuoc  the  anuutmi if  stock  earricfl  at  ri.-j»riir 
'jAfKlv;,VJwii  aM'VfA  iiirimifactiir*' -l|iv>>*  fKirts\  ;^n<l\v>j;K^^^^ 


;  AvitlK  the  \  ic\y  :>ttvy  taum^ 
iamJ  i\it\i  t.h(i;K?AjU^  ti<>ssihli-  lutTliiier:  <ii 
•  rv^'JiiS,,anU^  t<'J'iiiir«    h;f\ 

;ivr:u  iiiu«^^/ivh3ch;  \\.U<-n;  (lot  ^jiu  :  Uiu,:^Jl>^ 

r<vi»  jtr,  ihri>t;";lypica^  »1c\  io*-, i\'hiWr  ar^  ir  thf-  !•■ 

V  iTlftsirrMy<l:^fn  coniiVWii'ii  u,l(1i  tlu  ■pim^*-  i.»t "^AVVirJi:  \vUicli ^,•^n.• 
;Ha<i^/  hy   tfkiu^ ;;  J\aHv..«tf,  ihV>t.  ;pi«  iiy<  i<:iit;KJt-  in  ow  i^iw^uir: 
..'Jifl  they  can;  tl3*'rifoTv-  Ik' twrpi-.t  .nt   j)r>Ht-lioal1y   a>   fa-t  a'-   it     ■ 
;  |.:r.*MWc.v|o  .lU'fii;!^^  i>Ti    f^rrtnVrr*        hi.-   «!;  «  i, 

;  \  iV'T;  "»-^ *»iifti i'l.»i rii'tft   t hv ^  ^ h^ 

_^  vKflty- itvUMV'-tiiw  l!i»    IM  -'j«v  r   ltiit;vli.  >!-   i 

;  -n   thf;   "slol    ixUvtcif  llu^   fUW,*^  lo    •"      '   •-• 

uhich   W-ljrii  iti  .«»•■  i».i>t>lU:(|  to  iIh- '?»•.•<')  nfttif  ^': 
v;j^"<.y  nriti<f;vvhHj»  lijTA- ,aVj«vhy<l 

.:4lv«v<-   ?orxvOr<l  -a>iil   vojUj'^^^^^  t^     tliv    p"*'Hh;Hi,  >ho>vi|    in.  _ii 
■  :i;rii|)li'thi^ip>ii  i^  Ih'iif  jTUii^^  a" l;ViiiaiK'^i  J-  ni      i 
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tlie  stock  or  wcltliiig.  I'psctting  tlu-  material  has  a  teadency  to 
injure  it  while  reducing  it  tends  to  reline  it.  All  of  the  forgings 
niade  on  these  machines,  shown  in  the  accompanying  illus- 
trations, are  made  from  bar  iron  which  has  not  had  any  prepara- 
tory work  done  upon  it.  This  result  is  accomplished  by  what  is 
known  as  the  Jeffrey  combination  dies.  As  an  illustration,  the 
set  of  dies  and  plungers  used  on  an  Ajax  4-in.  machine  for 
making  the  bottom  end  of  a  driver  brake  hanger  and  for  manu- 
f.icturing  the  swing  motion  hangers  for  engine  trucks  is  shown 
::i  Fig.  3.  The  exact  shape  of  these  two  parts  is  more  clearly 
■-hown  in  Fig.  5.  The  brake  hanger  is  shown  resting  on  top  of 
ihc  dies  and  is  made  from  bar  iron  at  one  stroke  of  the  ma- 
.  hine.  The  swing  motion  hanger,  shown  between  the  two  dies,  is 
.il.-o  made  from  bar  iron  at  one  stroke  of  the  machine.  With 
tlie  dies  shown  in  the  illustration  these  two  pieces  can  be  made 
either  by  reducing  fxom  bar  iron  or  by  welding,  according  to 
the  choice  of  the  operator.  ,  ..  "  r^.^.  r 

With  the  Jeffrey  combination  dies  it  is  not  only  possible  to 
make  the  various  articles  with  practically  no  preparatory  work 
aiul  with  a  minimum  nuniJK'r  of  operations,  but  it  is  also  pos- 
sible to  manufacture  articles  which  could  not  otherwise  be  made 
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KIC.    8. — DIKS    FOR    I'.KNDING    .\NI)   PUNCHIN(i    .\1<C  II    I'.ARS. 

"n  the  machine.  On  the  left  of  Fig.  4  is  shown  a  cross  brace 
which  is  made  with  three  strokes  of  the  machine.  The  figure 
in  the  center  represents  the  end  of  a  valve  rod  made  with  one 
-'troke  of  the  machine  and  the  figure  at  the  right  is  a  swing 
motion  hanger  made  with  two  strokes.  On  the  left  of  Fig.  5  is 
>Iiown  an  anchor  which  is  made  with  two  strokes  of  the  machine. 
'  >ther  examples  of  work  arc  shown  in  l-'igs.  6  and  7. 

I'ig.  8  shows  the  dies  for  bending  and  punching  arch  bars  on 
a  No.  9  Ajax  forging  machine.  Bars  of  the  proper  length  .are 
placed  in  the  dies  and  at  one  stroke  of  the  machine  they  are 
finished  and  ready  to  be  forwarded  to  the  truck  shop  and  placed 
"n  the  trucks.  The  dies  or  formers  are  guided  by  the  two 
heavy  rods,  one  at  each  end.  It  will  be  noted  that  provision  is 
made  for  bending  a  lug  at  each  end  of  the  arch  bar. 

.\nother  feature  that  is  quite  noticeable  in  this  shop  is  that 
practically  all  punching  is  done  by  means  of  templets  and  no  time 
is  lost  in  laying  out.  The  two  large  drill  presses  at  the  end 
<jf  the  shop  are  used  for  the  heavier  classes  of  work.  All  the 
heating  furnaces  use  fuel  oil  and  were  furnished  by  the  Rail- 
way Materials  Company. 


Following  is  a  list  of  the  equipment   in  this  shop : 

I  6,000  lb.  Stcatn  Hammer,  C'liamlKrt.liurg. 

1  4,500  ib.  ;Stcani  llainiiicr,  riitiKiii,  .Mik>  A:  to. 

1  3,500  lb.  Steam  Hamnn'r,  Cliaiiil>crsbui(;. 

I  -',500  lb.  Steam  liamiiiei,  lUiiHiit,   .Miles  &  Co. 

I  1,500  lb.  Steam  Hammer,  IJcment   Industrial   W'ks. 

I  1,500  lb.  Steam  Hammer,  IJemeiit,  .Miles  ii  Co. 

I  1,000  lb.  Steam  Hammer,  Sellers. 

4  200  lb.  Bradley  Hammers. 

1  Xo.  9  Ajax  Forging  Machine. 

I  4  ill.  Ajax  Forging  Machine. 

I  2  in.  Ajax  F'orging  Machine. 

I  ij^  in.  Ajax  Forging  Machine 

.:  I   in.  Ajax  F'orging  Machines. 

J  1  in.  Oliver  F^orging  Machines. 

3  18  in.  Compressed  Air  Bulldozers,  L.  &  N.  R.  R. 

I  10  in.  Compressed  Air  Bulldozer,  L.  &  N.  K.  K. 

I  Eye  Bolt  Header,  Williams,  White  &  Co. 

1  Combination  Punch  and  Shear   (D    H.>.      Punch   reacli,  27^  in.;   Shear. 

2S  in.     Bement,   Miles  &   Son   Industrial    \\  ks.  ,.  .  V"   •  i' ■ 

I  \o.  5  Punch,   15  in.  reach,  Hilles  &  Jones. 

I  Shear  and  Trimmer,  24  in.  reach.  Sellers.  "" 

J  Round  Iron  Shears,  Bement,  Miles  &  Co. 

3  34  in.  Drill  Presses,  Harrington  &  Son. 

I  36  in.  Drill  Press,  Kiles. 

T  30  in.  Drill  Press.  Putnam   Machine  Cn. 

I  30  in.  Drill  Press,  David  W.  Pond  Co. 

1  36  in.   Drill  Press,  Aurora  Tool  Wks. 

I  4  Spindle  Drill,  W.  F.  &  J.   Barnes  Co. 

3  i'/2  in.  Threading  Machines,  2  Si)in<lles,  .\cme. 
I  2  in.  Threading  .Machine,  2  Spindles,  Acme. 

1    I'/j  in.   Threading  Machine,  4   Spindles.   .Acme. 

I  2  in.  Threading  Machine,  3  Spindles,  Acme. 

I   2  in.  Nut  Tapper.  6  Spindles,  Acme. 

1    i'/:   in.  Nut  Tapper,  6  Spindles,  Acme. 

1    a  in.  Nut  Tapper.  2  Spindles. 

I   I   in.  Nut  TapiH-r,  6  Spindles,  Acme. 

I   2  in.  Nut  Tapper,  4  .Spindles.  <. 

I   li  in.  .\ut  Tapper,   6   Spindles,   Bement   Industrial   Wks. 

4  No.    I    Heating  l-"urnaces.   Railway    Mali-rials  C<«. 
9  No.  2  Heating  I'urnaces.  Railway  Materials  Co. 

5  Box  Furnaces,  Railway  Materials  Co. 

Case  Hardcninp  I'lirnace,  Railway  Materials  Co. 
.•\xlc  I'lirnacc.   Railwav  Materials  Co. 
Fmery  Crinder.   L.  \    \.   R.    R. 

In  one  of  the  additions  to  the  building  are  two  No.  10  and 
one  Xo.  7  Sturtevant  air  blast  fans.  These  are  xlriven  hyt  two 
motors,  a  60  h.p.  and  a  ux)  h.p.  The  air  is  conducted  to  the 
forges  through  three  systems  of  underground  tile  conduits. 

Raw  material  is  stored  north  of  the  building  and  is  brought 
into  the*  shop  over  a  system  of  larry  tracks.  The  materuil  is 
neatly  arranged  and  is  divided  into  sections  bj-  streets  or  avenues. 


Steel  Ties  on  the  rEXN.svLVA.\i.\  R.mi.koad. — '\  committee 
appointed  to  investigate  the  wreck  of  the  18-hour  express  at 
Mineral  Point,  Pa.,  on  February  22,  recommended  that  because 
of  the  lack  of  positive  evidence  as  to  the  canse  of  the  derail- 
ment and  as  the  damages  subsequent  to  the  derailment  were  more 
serious  than  would  have  been  the  case  with  wooden  ties,  that 
the  remaining  steel  tics  be  rcnv>ved.  1  he  following  extracts 
from  a  conuniinication  by  Mr.  A.  C.  Shand,  chief  engineer  of 
the  Pennsylvania  Railroad,  to  the  Railroiid  Cazcttc,  arc  of  in- 
terest in  this  connection: 

*T  would  be  greatly  obliged  if  you  would  call  the  attention 
of  your  readers  to  the  fact  that,  after  most  careful  observation 
and  study  of  the  subject,  I  am  more  than  ever  impressed  with 
the  necessity  in  the  near  future  of  a  substitute  for  wooden  cross 
tics,  iiid  so  far  jio  material  has  been  offered  as  a  substitute 
that  will  meet  the  req'.iirements  excep*^  metal.  I  think,  how- 
ever, that  all  ties  tested  arc  a  little  lighter  than  they  should  be. 
and  am  Jirmly  of  the  opinion  that  none  of  the  fastenings  for 
holding  the  rail  in  position  on  the  tie  are  adequate  to  the  require- 
ments. When  any  suitable  fastening  shall  have  becti  designed, 
and  there  is  no  doubt  in  my  mind  that  it  will  be  in  the  near 
future,  either  by  the  Carnegie  Steel  Company  or  by  someone 
else,  I  have  not  the  slightest  doubt  that  the  experiments  in  con- 
nection with  tl.e  steel  ties  will  go  forward,  not  onlj'  on  this 
system,  but  on  other  leading  railroads." 

"What  I  nm  afraid  of  is  that  the  general  public,  and  the 
engineering  profession  in  particular,  will  dismiss  the  subject 
of  steel  ties  as  a  failure,  when  in  reality  they  must  come  sooner 
or  later,  and  the  more  intelligent  thouiiht  given  to  this  matter 
the  sooner  a  suitable  tic  will  be  furnished  which  will  be  satis- 
factory i«i  every  particular." 


H.Vrd  vs.  Soft  Boiler  Sc.\le. — It  seems  probable  that  soft, 
porous  scale  would  more  effectively  retain  against  the  tube  sur- 
face a  layer  of  water  or  vapor  of  low  conducting  power.  Such 
facts  seem  to  indicate  that  we  should  accept  with  caution  the 
assumption  that  hard  scale  will  cause  a  greater  loss  than  sort 
sc3i\Q.— Edward  C.  Schmidt  before  the  Western  Railway  Club. 
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AI.I.-STKKh    ia>X    CART—iVNIOK    PACIFIC    R.MI.RO.Ml. 


ALL  STEEL  BOX  CAR. 


Uniox  Pacific  Railroad. 


Ilurc  has  recently  been  I'lnislicd  at  tlio  Onialia  shops  of  the 
I'nion  Pacific  Railrcid  two  all-steel  bo.x  cars  which,  as  far  as  we 
know,  arc  the  first  all-steel  cars  of  this  type  ever  built.  These 
two  cars  arc  of  slightly  different  design  and  have  been  con- 
structed as  sample  cars,  the  service  of  which  will  be  closely 
watched.  'J'he  results  obtained  on  the  road  will  determine  the 
value  of  the  type  and  the  features  of  design  for  future  cars. 

The  car  illustrated  weighs  38.050  lbs.  total.  The  other  all- 
steel  car  weighs  3^^,450,  and  the   llarriman   Line  standard  40-ft. 


KNll    KI.KV.VTIOX-^STEKL    BOX    CAR. 

wiMidcii  1h)x  car  weighs  4_',_'oo  lbs.  and  is  somewhat  smaller  in 
cubic  capacity.  The  two  steel  cars  have  the  same  itiside  dimen- 
sions, being  40  ft.  lung.  8  ft.  lo^s  in.  wide  and  7  ft.  11  in,  high, 
making  them  4  in.  wirier  tbrm  the  standard  wooden  car  and  r  in.^ 
less  in  height.  The  cubic  capacity  is  j,S(X)  cu.  ft.  ami  the  weight 
capacity  is   loo/xK)  lbs. 

The  difference  in  design  between  the  two  steel  cars  is  confined 
to  the  side  framing  and  will  ])v  iM)inted  out  m  detail  in  a  fcdlow- 
ing  paragraph. 

The  illustrations  show  the  construction  quite  clearly,  and  from 
an  inspection  of  them  it  will  be  seen  that  the  designer  in  talving 
lift  a  car  of  all  steel  has  departed  from  the  usual  arrangement  of 


wooden,  cars  and  has  made  such  a  di>tributiou  of  niclai  as  to 
obtain  the  proper  strength  and  resisting  qualities  without  excess 
weight,  the  result  being  that  a  car  has  been  designed  which, 
while  of  the  same  capacity,  weighs  4,150  lbs.  less  in  the  car 
illustrated,  and  3,750  less  in  the  other  all-steel  design,  a  saving 
dt  nearly  10  per  cent,  of  the  weight  of  the  wooden  cir  or  a 
saving  of  about  3  per  cent,  in  the  weight  of  the  wooden  car 
loaded  to  its  full  capacity.  This  means  that  in  a  70' car  train 
of  fully  loaded  cars  two  extra  cars  of  this  design  could  be 
hauled  on  the  same  rating. 

The  center  sill  has  been  made  of  a  single  15-in.  42-lb.  I  beam, 
which  extends  continuously  between  and  through  the  bolsters, 
being  terminated  17  in.  beyond  them.  To  the  web  of  the  pro- 
jecthig  section  are  riveted  two  12-in.  20j'2-lb.  channels,  which 
are  bent  outward  from  the  connection,  forming  two  draft  sills 
\J~'s  ill.  apart,  extending  through  and  beyond  the  end  sill.  The 
end  sill  consists  of  a  7-in.  yj^-lb.  channeF  cut  away  on  its  lower 
side  for  the  coupler  shank,  and  at  this  point  is  located  a  steel 
ca.sting  joining  the  draft  sills  atui  einl  .sill  and  forming  a  support 
tor  the  coupler.  The  side  sill  con>isi>  of  a  3  x  5  x  5/16  in.  angle 
continuous  from  end  sill  to  end  sill,  which  is  reinforced  below  the 
door  opening  by  a  short  girder  having  die  side  sill  as  its  upper 
member  and  a  lower  member  of  tkc  same  si^ed  angle  bent  to  the 
imjper  cimtour  to  form  a  girder  J2  in.  deep  in  its  center  and  be- 
tween door  posts,  and  terminating  at  the  fcM)t  of  the  adjoining 
side  posts.  The  web  of  this  girder  is^  formed  by  continuing  the 
>i<le  plating  below  the  side  sill  and  under  the  door  opening. 

'I  he  cross  bracing  between  tlie  center  and  side  sills  is  made  up 
of  3'/.  X  4  x  5/16  in.  angles  >;et  at  an  angle  <<f  alwut  45  degrees 
will;  the  center  line  ami  s|Kiced  J.t  in.  apart.  These  are  projKTly 
trinuned  ami  tlanged  for  connection  to  the  web  of  the  center  and 
side  sills.  There  are  also  5  angles  of  the  same  size  extending 
continuously  below  the  tenter  sills  and  C(»nnecting  to  the  side 
sills.  One  of  these  is  located  below  each  door  iK)st.  one  in  the 
center  of  the  door  opening  and  one  connecting  at  the  ciul  of  the 
si<le  sill  girder.  The  end  frame  bracing  between  the  bolster  and 
end  sill  is  formed  of  two  cast  steel  channels  between  the  junction^ 
of  the  draft  sill  and  end  sill  and  the  bolster  with  the  side  silN.  as 
well  as  two  angles  between  the  corners  and  these  diago'ial  steel 
channels.  Therx-  are  also  diagonal  br^accs  between  the  l»olsters 
and  the  back  end  of  the  draft  sills. 

,  ,Tlie  superstructure  or  bo«ly  framing  consists  of  a  4^  '^  x  3  x  5/16 
iivangle  plate.  4  x  _>  x  3/16  in.  tee  iron  posts  and  angle  diagt>nal 
braces.  In  this  eloign  there  is  one  po.st  over  the  bolster  .ind  two 
posts  between  that  and  the  door  jx)sts  with  diagonals  between  each. 
The  corner  ixjsts  are  of  4  x  ^Vj  x  *«  irt.  L's  and  the  end  iK>sts 
of  lighter  angles,  there  being  two  diagonals  in  the  end  structure, 
as  shown  in  the  illustration.  The  tlivir  [K'sts  .ire  ina<le  up  of  5-in. 
channels  extending  from  the  bottom  niember  of  the  girder  below 
the  door  opening  to  the  side  plate.     The  «liagonal  brace  at  this 
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puiiil  cxlciidb  from  tiic  bottom  of  the  ailj.'iccnt  i)ost,  which  is  the 
end  of  the  side  sill  girder,  to  the  side  plate  at  a  point  inside  the 
connection  to  the  door  post,  and  thence  continuously  above  the 
door  opening  and  down  on  the  other  side  in  the  same  manner, 
ihus  forming  a  truss  around  the  door  opening,  with  the  door 
posts  as  the  vertical  members  and  the  side  girder  as  the  tension 
member.  The  construction  is  further  reinforced  by  J,4  in. 
gusset  plates  between  the  plates  anil  the  diagonals  and  between 
the  door  posts  and  side  sills. 

The  other  design  of  all  steel  car  ditTers  from  the  one  shown 
by  having  this  truss  extending  all  the  way  between  the  liolsters. 
riic  diagonals  between  the  vertical  posts  inside  the  bolsters  are 
eliminated  and  the  angle  forming  the  upper  member  of  the  truss 
LXiends  from  the  junction  at  the  btjlster  coiuinuously  over  the 
door  opening,  the  part  from  the  bolster  to  door  posts  being  rein- 
forced by  a  second  angle  of  the  same  size.  'I'he  side  sill  girder 
is  also  lengthened  to  extend  between  Ijolsters.  having  its  deepest 
part  between  the  doorpost  in  the  same  manner  as  the  car  shown. 
That  arrangement  makes  it  necessary  to  use  one  additional  post 
between  the  bolster  and  the  door  and  to  cut  the  vertical  posts  at 
the  junction  with  the  diagonal,  which  point  is  then  reinforced 
by  a  gusset  plate.  For  this  reason,  as  well  as  the  reduction 
in  total  weight,  the  design  shown  herewith  is  considered  to  be 
preferable. 

The  carlins  are  formed  of  3^.  x  2^  x  '4  in.  L's  formed  to  the 
proper  contour  fur  an  elliptical  shape<l  roof  and  spaceti  24  in. 
apart.  They  arc  connected  to  the  side  plates  only  and  h;ive  no 
longitudinal  bracing,  since  the  roof  sheets  of  1/16  in.  steel  give 
all  the  stiffness  necessary  in  this  direction.  The  roof  is  sur- 
mounted by  a  wooden  running  board  and  two  safety  rails.  The 
sitle  sheathing,  w hich  is  Xo.  1 1  15.  W.  .(i.  steel,  or  practically  Js-in. 
material,  is  inside  the  side  framing,  giving  a  smooth  interior. 
Ihc  floor  is  of  Xo.  10  H.  W.  G.  steel  with  flanged  connections. 
!.;iving  a  perfectly  smooth  floor.  Tar  p.iper  i-N  placed  between  the 
sheets  at.  tiie  joints. 

The  <Ioors  are  formed  of  steel  ])l;ite>  and  braces,  as  is  clearl> 
shown  in  the  illustration.  The  bolsters  .ire  of  cast  steel  in  two 
l)ieces.  15  in.  deep  at  the  center  anrl  secured  to  the  center  sill  by 
to])  .tntl  bottom  cover  plates.  They  were  snpi)lied  l)y  the  I'.nckeye 
Steel   Castings   Co.,   Columbus,  Ohio. 

The  trucks  have  the  Andrews  cast  steel  side  frames,  r^xi-lb 
wheels  and  M.  C.  B.  standard  axles,  with  5'j  x  lo-in.  journals. 
Sessions  Type  C  draft  gear  has  been  applied  to  lH)th  steel  c.irs. 


STEEL  PULLMAN  SLEEPING  CAR. 


The  Pullman  Compa:.y  has  recenllx  eo!nj)iete<l  an  .ill  steel 
sleeping  car.  which,  in  arrangement  .and  •>\/v,  conform^  to  the 
present  stam'ard  twelve  section  car.  It  is  being  placed  on  private 
exhibition  at  a  mnnlier  of  the  larger  terminals  thronghont  the 
country  and  I?*  rini  on  short  trips  out  of  these  terminals  with 
parties  of  guests  aboard.  The  cir  is  n.imed  Jamestown,  and  it 
is  expected  that  it  will  be  placed  on  exhibition  at  the  James- 
town  E.xposition   during  tiu-  coining   snnnner. 

The  fr.iming  of  the  car  thronglioul  is  of  sUil  .and  practicall.v 
.all  of  the  rmishing  is  stcd.  alnniintini.  brass  or  lire  ])r<»ofi-d  coni- 
j)o-ite  board.  The  nnderfranie  consists  of  two  15  in.  1-beanis 
with  a  Jj  in.  cover  plate  on  l"]!  only,  winch  extend  continuous 
through  the  body  end  sills,  b.ach  cinler  -ill  is  trus-cd  with  .1 
J  in.  truss  rod,  with  the  sa(l<ll<'  on  the  bolster  and  jjosts  on  the 
two  center  cross  bearers,  the  emls  bving  .anchored  to  the 
body  end  sills.  The  bol'^ters  are  of  the  double  tyi)e  and  are 
in  a  steel  carting  integral  with  the  body  end  siJI  and  the  ])!atform 
beatns.  draft  sills,  ceiUre  i)lale  and  briflge  and  side  bearings. 
This  is  a  very  large  casting  and  combim'S  within  itself  i)rac- 
tically  all  of  the  en<l  of  the  nnderfranie.  It  was  furnished 
by  the  Commonwealth  Steel  Co.  The  phitform  end  sills 
.tre  also  steel  castings  and  are  riveted  to  the  platform  cast- 
ing. The  cross  bearers  are  4  in  number  equally  spaced  be- 
tween the  body  bolsters  and  are  of  cast  steel  in  one  piece.  They 
extend  under  the  centre  sills  and  arc  of  the  open  ()r  truss 
type.  Floor  beams  are  located  between  each  cross  bearer  .and 
ab.o  between  the  rross  bearer  and'lhe  bolster,  and   are  4   in. 


channels  laid  with  the  web  horizontal.  I  hey  are  fastened  between 
the  centre  and  side  sills.  The  side  sills,  which  form  the  lower 
members  of  the  side  girders,  are  6  x  C  x  J4  in.  angles  con 
tinuous  between  end  .sills.  The  web  of  tlie  side  girder  is  a  J4  in 
plate  about  ,30  in.  deep  and  forms  the  side  sheathing  of  the  car 
below  the  windows.  The  upper  member  of  the  girder  is  a  3  in. 
steel  bar  on  the  oiftside  of  the  side  posts,  which  are  off- 
set .around  it.  All  the  rivets  in  the  side  sheathing  are  counter 
snnk  and  filed  to  a  smooth  flnish.  giving  the  car  an  exceedingly 
good  appearance. 

i  he  side  posts  consist  of  4'  in.  I -beams,  two  in  number  for 
each  wide  pier  and  single  beams  for  narrow  piers.  These  post- 
.are  continuous  from  the  side  sill  to  the  deck  sills,  tlu 
upper  part  forming  the  carline  for  the  side  deck.  Thes 
are  offset  at  the  bottom,  belt  rail,  plate  and  other  points 
where  necessary  to  clear  continuous  members.  Wherever 
possible  the  webs  of  these  posts  arc  punched  full  01 
holes  for  reducing  weight  dnd  giving  a  passage  for  electric 
wires,. etc.  The  pier  covers  are  1/16  in.  steel  plate  and  are  put 
on  with  counter  sunk  rivets.  The  deck  sill  consists  of  a  T-iron 
extending  continuous  between  the  bofly  end  i)lates  and  is  secured 
to  the  ends  of  the  side  posts,  which  f(Ti«i^i  the  carlins  of  the  side 
roof.  The  carlins  in  the  upper  deck  are  i/r6  in.  pressed  steel 
of  channel  section  and  formed  to  the  proper  contour.  These 
carlins  also  form  the  deck  posts  at  the  double  piers  but  at  the 
narrow  piers  the  deck  posts  are  flat  l;ars.  The  purlins  arc  of 
1/16  in.  steel  pressed  in  channel  shape.  The  roof  is  of  gal- 
vanized iron  with  copper  flashing. 

The  end  frame  construction  consists  of  2  posts  of  4  in. 
l-bi^am  section  locited  under  the  deck  sills  and  secured  to  them 
an<r^o  the  body  corner  post  nt  this  point.  At  the  bottom  they 
arc  secured  to  a  4  x  4  in.  angle,  which  is  riveted  to  the  body  en<l 
sill  casting. 

'i'he  floor  constrnrtion  is  ('ouble.  the  deadening  floor  being 
placed  on  top  of  the  cross  bearers  .nid  floor  beams  and  above 
this  is  supported  the  floor  of  the  car  f(jrmed  of  Monolith  cement 
laid  on  corrugated  iron  of  Keystone  section.  Between  these 
two  floors  is  placed  the  deadening  m.aterial.  Two  thicknesses  of 
asbestos  board  are  placed  in  the  sidts  and  ends  of  the  car 
between  the  shcathings  and  extetuling  from  the  side  sill  to  the 
side  plate  for  reducing  noise  and  as  insulation. 

'J  he  interior  iMiish  consists  of  pressed  sleel  seat  frames  with 
the  usua'  plnsli  seats ;  pressed  steel  upper  berths  and  att.ach- 
ments  as  tar  as  possible.  The  itnerior  is  tinished  in  a  light  gray 
shade  with  suitable  decorations  and  striping  and  gives  a  very 
light,  clean  ai)i)caring  ii'terior.  The  fittings  are  of  the  usual 
Pullman  st.andard.  The  trucks  are  of  the  six  wheel  type  having 
cast  steel  frames  and  bf)lsters.  This  car  throughout  has  a  most 
satisf.Ktory  appearance  and  is  claimed  to  be  a  very  quiet,  easy 
riding  sleeping  car. 


CoiKSKs  IN  K.Mi.w.vV  F..\(a.\KKKi\(i. — The  I'niversity  of  Illinois 
is  issuing  ?  sm.all  leaflet  giving  general  information  about  the 
courses  offered  in  the  Sch«)ol  of  Railway  Fngineering  Admin- 
istration, which  has  recently  been  establishcil.  These  courses 
.irj  exceedingly  practical  and  furnish  facilities  f(»r  the  |)ropc'* 
eiinipment  of  high  d.iss  men  for  any  department  of  r.iilrf)ads 
The  University  is  possessed  ff  an  excellent  <Iynamometer  car 
for  steam  riilniad  n-age:  a  high  cl.is-~ flectrical  r.iilw.iy  test  car: 
as  well  as  very  complete  Laboratories  and  shojis.  The  instructin). 
staff  has  been  very  carefiflly  selected  for  this  special  work  an('. 
promises  to  make  tin-  school  one  of  the  best  of  its  kind  in  tin 
countrv. 


Incrk.\sk  in  Roi.i.inc,  Stock  in  Tkn  Yk.vrs. — The  following 
table  is  given  in  a  report  recently  made  by  Mr.  Slason  Thomp- 
son to  the  General  Managers'  Association  of  Chicago: — 

Increase 
iti  10  years. 

Locomotives:  lOOfl.  ]S<»fi.  per  cVnt. 

NunilK-r        .-.1.3.">7  sr,.0',n  42. H 

Weiglit    (ions) S.286.84K  1.797.500  S2.8 

.\veraKe    wciRJit    (tons) 64  50  58. <' 

]  reight    cars: 

\umher    ..,....../....    l.S.'-.1.40n  1.221. SS7  ."SL.t 

("apacitv    (fonsl     ...............  ..'iS.l.S.'i.OSS  2!t,')3<>.231  ^^-i 

.Averssi-    U"tis)      32  24.5  30. 0 
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DISPATCHING  BOARD  FOR  ENGINE  REPAIRS. 


By  C.  T.  Morrison.* 


A  train  dispatcher  does  not  direct  the  movements  of  trains, 
,i>>i8n  meeting  point.^  and  keep  everything  moving  with  nothing 
iiU  his  memory  to  cnide  him.  He  has  a  board  which  shows  at  a 
fiance  the  position  of  each  train.  Reports  c(jmc  in  from  eacli  sta- 
tion as  the  trains  arrive  and  depart.  In  addition  he  is  furnished 
uith  information  concerning  the  tonnage  f)f  eacli  train  and  the 
condition  of  the  engine  and  is  thus  able  to  predict  its  speed  over 
.ach  portion  of  the  division.  \-     ■: 

L'snally  the  general  foreman  is  the  dispatcher  in  the  locomotive 
mp-iir  shop.  In  most  shops  he  is  expected,  without  a  board  and 
without  reports,  to  dispatch  the  engines  through  the  shop  and 
keep  each  up  to  its  schedule.  Fortunately  mistakes  on  his  part 
arc  not  a*^  serious  as  those  made  by  the  train  dispatcher.  Never- 
iheless.  they  cost  time  and  money.     'Jhe  average  general   fore 


When  a  heavy  repair  engine  enters  the  shop  tiie  white  peg  will 
be  placed  on  the  d=ite  corresponding  tc  the  8th  day,  the  green  peg 
on- the  9th,  the  yellow  peg  on  the  I2th,  and  the  pinic  on  the  13th. 
Wlien  the  work  is  completed  the  pegs  are  placed  in  spaces  at  the 
right  of  the  board  until  the  engine  leaves  the  sliop,  when  they  are 
removed.  As  the  rod  marking  the  day  advances  all  the  pegs  back 
of  it  repiesent  the  work  behind  schedule,  while  the  pegs  in  front 
of  it  represent  work  due  on  that  and  future  dates. 

If  a  gang  falls  behind  in  some  work  that  will  delay  another 
gang,  the  pv-g  for  the  second  gang  will  be  advanced  to  the  date 
when  they  will  be  able  to  proceed.  Such  a  falling  behind  of  one 
gang  may  congest  the  work  of  another  gang  at  a  future  date. 
This  is  at  once  «hown  bv  the  pegs  and  is  provided  for  in  advance. 
The  foremen  are  furnished  every  morning  with  reports  which  not 
only  show  the  wor'v  that  is  behind  schedule,  but  the  work  that  is 
due  th.1t  day,  and,  in  the  cases  of  some  gangs,  the  Avork  that  is 
due  the  ff)lIowing  day.  With  such  a  system  as  this,  there  is 
little  excuse  for  work  falling  bcliind  schedule,  and  when  work 
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SKETCH    OF   .\    S.M.XLI.   SKCTIO.N    OF  THK  Dl.Sl'.XTCHlXr.  BOARD   IN   THE   tRtCTlXO   SHOP. 


111. in  IS  asked  to  carry  far  more  in  his  head  than  the  train  dis- 
pnlchtr  would  have  to  carry  had  he  no  boards  or  reports.  In  a 
-liop  which  usually  holds  twcnty-fivc  engines  and  has  thirty  gangs, 
the  number  of  possible  combinations  of  the  work  is  so  great  that 
ii  would  startle  the  general  foreman  to  see  it  printed.  Yet,  only 
one   combination    will   produce   the   best    result.  ^'^^^  /-v^^  ^ 

ill  the  Topeka  shops  of  the  Santa  Fe,  in  addition  to  the  sched- 
iile>  and  reports  described  in  the  December,  1906,  issue  of  the 
.A.MEKiij.vN  E.N'GiNEER,  a  board  has  been  devised  to  aid  the  general 
lurcinan,  and,  as  a  side  issue,  the  gang  foreman.  This  board 
-liows  at  a  glance  the  condition  of  the  work  on  each  engine, 
>li<.ws  what  has  been  done,  what  remains  to  be  done,  and  what 
i■^  behind  schedule.  '1  he  board  is  checked  up  during  the  day  by 
1  time- keeper,  so  tiiat  it  is  always  up  to  date.  It  is  not  neces.sary 
lor  the  general  foreman  to  waste  his  time  and  energy  running 
up  and  down  the  shop  to  ask  first  one,  then  another  foreman  if 
his  work  is  done.  He  can  glance  at  the  board  and  direct  his 
toienien  over  the  tcL'phonc. 

i  he  board  is  5  ft.  high  and  6  ft.  w  ide,  and  is  ruled,  in  thirty 
liorizontal  sections,  part  of  one  of  which  is  shown  in  the  sketch. 
I  he  vertical  sections  represent  the  days  of  the  month  and  are 
luii'ibered  from  one  to  si.xty-one,  so  as  to  carry  two  months.  A 
l>ar  of  iron  ?^  x  T  «i..  carried  on  two  horizontal  rods  of  ^-in. 
'oiind  iron,  one  at  th-"  t^p  and  one  at  the  bottom  of  the  l)oard. 
marks  the  dry.  IVg=.  as  shown  in  tlie  'sketch,  with  white,  green, 
yellow  and  pink  pasters  show  the  engine  numl)ers.  When  an 
I  ugine  enters  the  shop,  pegs  are  made  for  the  work  of  each  gang 
•ind  placed  on  the  board,  on  the  dates  the  work  is  due,  in  the 
light,  heavy  or  general  repair  column  acconling  to  the  class  of 
'epairs.  Pegs  are  m.ide  for  each  job,  as  shown  in  the  general 
•-chedule  on  page  33S  of  the  Sentcmber,  if)o6,  issue  of  the  .\meri- 
'  AN  E.vr.iNEER.  .\s  au  exampli.  consider  the  giiide  and  piston 
K'ing.     The  colors  signify  as  follows: 


*  U    *   a    . 


•  *••*'•*' i  "*  ':f  ^  ^ '*•«*,•  ^^*'.*-  »'>.."> 


. ,  .Crosshcads  Ready 
>  ,,Guidcs   Up 
i.;y.  ;.."-♦.,-.  pistons   Ready 
^'.^...'1  .  .Pistons    in    F.ngine 


does   fall   belinid,  the V board  shows   at   a   glance   which   gang  is 
causing  the  delay,       ,•,.' 

When  a  scheme  of  this  kind  is  advanced  the  question  is  always 
asked — "What  addition  to  the  clerical  force  is  necessary?"  The 
••epiy  is — "None"  The  regular  lime-keejK*rs  move  the  pegs  and 
the  ofHce  1x)y  finds  time  to  put  the  pasters  on  them.  The  money 
saving  efFccte<l  is  rather  difficult  to  estimate,  as  it  depends  en- 
tirely upon  the  delays  eliminated  and  the  value  per  day  of  Uic 
locomotive. 


I^ss  OK  He.\t  Die'to  Boilkr  Sc.m.k.— In  so  far  as  generaliza- 
tion is  warranted  we  may  sum  up  the  results  of  the  tests  in  the 
tollowing  conclusions: 

1.  Considering  scale  of  ordinary  thickncss'-say  of  thicknesses 
varying  up  to  !-^-inch — tlie  loss  in  heat  transmission  due  to  scale 
may  vary  in  individual  c;;.ses  from  insigniticant  amoutUs  to  as 
much  as  10  or  12  per  cent. 

2.  That  the  loss  increases  somewhat  with  the  thickness  of  the 
scale.  -f-/...  /  •  -  ,,,'•'   :;-'v. 

3.  That  the  mechanical  strticturc  of  the  scale  is  of  as  much  or 
more   importance   than   tlie  ihickness.  in   i>rodueiiig  this   loss. 

4.  That  chemical  comiK>sition,  except  in  so  far  as  it  aflFects  the 
structure  of  the  scale,  has  no  dfrcct  iiitluence  on  its  heat  trans- 
mitting (jualities. — lldward  C.  Schmldi  bcf.nc  the  H'citcni  Rail-    * 
tv';/v  Club. 


*  General   Kr<'Ctiiij;   i'i>mii;(ii.  Ti'l'ck.-t  Slui]>s.   .\tv1iis<iti,  T<>|icka  &  Saiitu  Ke 
Haiiway, 


.An  .\xtiquated  Arcumext.^ — The  KeW  York  Sun  publishes 
tiiis  argument  which  was  used  in  the  ".Ws  tt)  prove  that  canals 
were  superior  to  railroads  for  military  purposes i  ''imagine  a 
regiment  of  troops  with  baggage,  jirovisions.  ammunition,  and 
camp  equipage  traiisporte<l  by  railroad!  By  canal  this  can  be 
done,  and  the  soldiers  live,  and  cook  comfortably,  on  the  way." 
So,  too,  "canal  boats  will  carry  artillery,  which  cannot  be  trans- 
pivrtcd  by  rsil  unless  the  guns  arc  dismounted  and  the  caissons 
taken  .ipart."  Finally,  "snow  will  render  a  three  hun<1rcd  mile 
railroad  impassable  for  weeks,  and  rain  will  wash  earth  over 
the  rails  in  quantities  which  in  deep  cuts  week?  might  Ik -needed 
to  Tcmoyc." — Raihvay  World. 
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SIMPLE  DECAPOD  LOCOMOTIVE 


Buffalo,  Rochester  &  Pittsburg  R.  R. 


Ihc  American  Locomotive  Company  is  building  six  decapod  or 
j-io-o  type  locomotives  at  its  Brooks  Works  for  the  Buffalo, 
Rochester  and  Pittsburg  Railroad.  These  engines  are  intended 
for  pushing  service  and  are  the  heaviest  simple  locomotives  ever 
built  by  that  company.  As  is  shown  in  the  table  below,  they  are 
exceeded  in  weight  and  power  by  but  one  other  simple  locomo- 
tive on  our  records. 

They  have  24  x  28-in.  cylinders,  52-in.  drivers  and  carry  a 
steam  pressure  of  210  pounds.  This  gives  a  theoretical  tractive 
iffort  of  55,350  pounds,  giving  an  adhesive  ratio  of  4.48.  The 
steam  is  distributed  by  outside  admission  slide  valves  driven  by 
ilie  Walschaert  type  of  valve  gear.  The  valve  gear  link  is  sup- 
ported by  a  special  shaped  casting  secured  to  the  back  of  the 
guide  yoke  and  the  reverse  shaft  is  carried  in  bearings  bolted  to 
the  top  of  a  cast  steel  cross  tie  located  between  the  second  and 
third  pair  of  driving-wheels.  This  permits  of  the  direct  con- 
nection of  the  reverse  shaft  arm  with  the  radius  bar.  Reference 
to  the  illustration  of  the  side  elevation  will  show  the  advantage 
taken  of  the  opportunity  afforded  by  the  use  of  this  type  of  valve 
gear  for  the  introduction  of  strong  bracing  between  the  frames 
and  the  frames  and  boiler. 

One  of  the  interesting  features  of  this  design  is  the  use  of  a 
combustion  chamber  in  the  boiler.  The  results  in  the  way  of  a 
reduction  in  boiler  troubles  obtained  by  the  use  of  the  combus- 
tion chamber  on  the  Northern  Pacific  Rv.  have  been  most  satis- 


1  y  |)C  «  •  « .•-•  •  •  m^  •««•••'••  •••  •• 

2-10-2 

2-10-0 

2-10-0 

2-8-2 

2-8-0 

( )wner 

P.S.&N. 

B.  R.  &  P. 

A.T.&S.F. 

N.  P. 

D.  &H. 

Iluildcr 

Bald 

Anier. 

Bald 

Amer. 

.iVmer. 

Total  wcijiht 

288,000 

275,(.H)0 

266,5{KI 

261. 0(X) 

246,500 

Wcinht  on  drivers 

255,000 

248.000 

237,00«1 

205,0110 

217.500 

Tractive  effort 

60,000 
28x32 

55,350 
24x28 

62,500 
19  &  32x32 

46,630 
24x30 

49,690 

Cylinders 

23x30 

biameter  drivers 

57 

52 

57 

63 

57 

sttain  pressure 

160 

210 

210 

200 

210 

Combustion   chamber   or 

superheater  

Sup'r. 

C.  C. 

No. 

c.  c. 

No. 

Total  heating  surface..-  •  • 

4796 

3535.5 

5390 

3437 

4045.5 

11.  I),  factor 

715 

815 

660 

835 

700 

Equated  heatitig  surface 

1235 

1085.3 

1419.2 

1030 

1309.5 

Dnvinu  wheel  base 

19'-9» 

19' 

20'-4" 

16'-6" 

17' 

Total  engine  wheel  base..  • 

35'-ll'' 

28'-4» 

29'-10'. 

34'-9* 

25'-ll' 

factory,  and  the  introduction  of  the  combustion  chamber  in 
these  engines  shows  evidence  of  an  increasing  belief  in  its  ad- 
vantages for  wide  firebox  engines  burning  soft  coal.  The  ad- 
vantages claimed  are,  that  it  removes  the  tubes  from  the  hottest 
part  of  the  fire,  thereby  decreasing  flue  leakage;  adds  to  the 
heating  surface  of  the  firebox ;  and  gives  a  largely  increased  fire- 
box volume  which  tends  towards  better  combustion.  In  these 
engines  the  combustion  chamber  is  3  feet  long  and  is  stayed  to 
the  shell  of  the  boiler  by  radial  and  sling  stays  on  the  upper  sec- 
tion and  by  radial  stays  on  the  sides  and  bottom,  bracing  rods 
being  also  attached  to  the  bottom  and  extending  forward  to  the 
waist  to  add  stiffness.  Ample  clearance  between  the  combustion 
chamber  and  the  shell  of  the  boiler  is  provided  to  furnish  good 
water  circulation.  ^'"'  '--^  -  -^  ^  '^ 

The  boiler  is  of  the  conical  wagon  top  type  80  inches  in  diame- 
t^r  at  the  front  and  has  a  total  heating  surface  of  3.535-5  square 


^S^f%*' 


10  tWt-at-SOagt 


.\VviJf  ^'  '^- 

•    -/.  *]g^^'^'     .     ('  ••'•■V 


^     4<K  :  Tvb« 


SECTION'S    OF    BOILER— B,    R.    &    P.  DECAPOD    LOCOMOTIVE. 


feet,  of  which  the  tubes  contribute  3,280  square  feet  and  the  fire- 
box the  remainder.  The  tubes  are  2  inches  in  diameter  and  15 
feet  6  1/16  inches  long,  there  being  404  in  the  barrel  of  the 
boiler.  The  introduction  of  the  combustion  chamber,  of  course, 
reduces  the  amount  of  tube  heating  surface ;  but  the  experience 
of  the  Northern  Pacific  Railway  indicates  that  the  increase  in 
firebox  heating  surface  more  than  offsets  this  loss,  it  being  found 
that  engines  with  combustion  chamber  and  less  actual  heating 
.surface  steam  fully  as  well  as  those  without  combustion  chamber 
and  more  heating  surface. 

The  accompanying  table  will  permit  comparison  between  these 
and  other  recent  large  locomotives  of  several  types.  In  consider- 
ing this  table  it  should  be  noted  that  the  Northern  Pacific  2-8-2 
type  is  also  fitted  with  a  combustion  chamber. 

Other  interesting  details  of  these  locomotives  will  be  consid- 
ered in  our  next  issue.  The  general  weights,  dimensions  and 
ratios  are  as  follows: 

/;■■;     ''■—'•■'  V\^.;     «;.  jr       GENERAL     DATA. 

dauge '*>..•  •.^..^siJii,.'. *■'. •'.;t^.* •.•',••'•>.-••-'.••;'.>=♦.•_•••.•..•  .4   it.   8 J^    in. 

.s^ervice    .••  »/»'••*  •  *•■*  •  •  •  •  V  •/•  :•  •  *'*  .•  •  ■  ^  •**>•-•••:•••«••••.••.••.    rrcin^t 

r  Uel .;•*•.•  .V-  t/m  *■■*  m  ^im'-*,-J,*'-m  *  f  *^  .,*  •  *  ^  •  i  i  "•••;•».•  .   •   •  •   •   .   .  •   .    .    .  Bit.        COfll 

Tractive _  EtTort   . . . ._. . . . . i . .-.,'..1  ><>..;».•.•••*->•-• '^.•v*-*.. .......  55.330  lbs. 

Weight    in    working   order ',■..-...;  .»,»i.l..i.r..»^^';.,  ...,,  .'>-. 275.000   Ihs. 

Weight    on   drivers    .-...  .L ...;..;..-.-..  .v.W»^^.. 248,000  lbs. 

Weight  of  engine  and  tender  in  wcrking  ord<^i-.»;^.,. ..', .  .• .437,000  Ihs. 

Wheel    ba«e,    driving    , '.;  ;»'..i'»..L 19   ft. 

Wheel    base,   total    '.  . .  .i ..  .^. .,. .  .»,,.>.,.i,,,.. 28  ft.  4   in. 

Wheel    base,   engine    and    tender. .  ,-.„>>.».*. ,•>"<.>......;....  .65  ft.  iVi   in. 

RATIOS. 

Weight  on  drivers  -f-  tractive  efi'ort 4.48 

Total   weight  -r-  tr.ictive  effort    4.96 

Tractive  eilort  X   diam.   drivers  H-  heating  surface 815 

Total    heating   surface   -r-  grate   area 63.6 

Firebox   heating   surface   ■—   total    ln'iting   surface,   per  cent. .  ..  . ;  .*  j  . .      7.25 

Wc'pht  on  drivers  -~  total  hcatini?  surface ...v..* 70.S 

Tiital  weight  -=-  total  heating  surface.  , .  —  . . . .  .V...;.^... 77..S 

\oIume  both  cylinders .^  »,;.,■..-,., 14.7  cu.   ft. 

Total    belting   surface    -f-   vol.   cylinders .//.:..*.ivv*Vi,>,..-.. .  ,241.5 

(irate  area  -~  vol.  cylinders '"".  i ...'; . , ,.  . .; . .....      8.8 

Kind    .#■••'•-.!*>..  •...,..,.• , . ........    Simple 

Diameter  and  stroke  . .; .viiW. ••>«-»■•  ••._.> v..'... • » i24   x  28  in. 

i\  mti    . . . . .  * . ...  J  .•;...»..;  a  .-«,.  • ..... .f*^  *  f  • .  •  ■ . ...» •'«y^«..^^^..-. . «.« •  •'«_•  j»'^^ . .    Slide 

( Greatest   travel    ..•» •  .i .v.i»»  ;  .,.;..>' «.«. ...-),•>  » ..^'.C';.,^. ....,-, ».:-iv»  i »»  .654   in. 

'  lutside   lap    .....  .'v.  .•■• . ...  *  .^  »>  •  •-,••'.*;'* '*^. *"•'*■•.••.,•  .*-••**:•.•  ■•  r'*'. ...  .v ....  1  in. 

Tnside    cl^'arauce    -..i-.-'i  ..•..:..  .;...;•■..;>.•.  «  .  .i.-^i; ... .;. . . .'. ,  ... . .  .^. . .  .0  in. 

Lead  in  full  gear  -•,;..>,.>-.'...'.;.•..  / , '.3/16  in. 

.'V  -.WHREI-S. 

Driving,  diameter  over  tires.  .  .i.«''..v, .."..-.■►  i.i-..'. v.;.  .52  in. 

Drivin<i.    thickness    of   tires    ...;.  ..U .'..■,.■.  .v.i'i *-.... .    4  in. 

1  )riving  journals,  main,  diameter  and   length 10}^   x  IS  in. 
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Drivjir;  jnurnals,  rthers,  "iiajnctcr  and  length 10  x   1.1  in. 

Engine   truck    .vhccls.  diameter--. . , .  .•. SOU   in. 

Engine    truck,    journals    ....'.w-. fiji   x   12   in. 

BOILER. 

Style     Conical 

Working    pres<uro     210  llis. 


Outside   dianiiter   of   tirst    rmn 

Firebox,    length    nnd    width •.  •  •  •  • 

l-^irebox  plate?,  thickness....,..-.-,-.',,... 
Kin  box,  xvater  space  ..;  ^  ,;.'..  .v. ..  . 
'riihes,   nmnher  and   i>ut--Jde   di.inictvr. 

Tube>.    length     ......;.., 

Heating  surface,   tubes   ......,„, 


Heating!    surface,    firehojc 

Heating    surface,    total    ,.,.,....,. 

( irate    area .'i'i  i.iV ,~«. 

.'->ni'ikrstack,    diameter    .;-. 

Smokestack,    height    above    rail., 
(enter  of  boiler  above  lail.... 


.  .255.5  sq.  ft. 
..•?,53.i.o  sq.  ft. 
. .  .55.5   sq.   ft. 

21)  in. 

..14  ft.  11  in. 
116  in. 


.80 
..i»H  X  7354 
...  -3-8   and   %    in. 

i'A 

104-2 

.15  ft.  <i  ]/ir> 
,;.2S0   sq. 


n. 
ni. 


in. 

II. 

n. 
ft. 


Tank    

l-'rame     , 

Wheels,    diameter     .... 
lournaK,   Jiaircter  and  length 

Water    capacity 

Coal  capacity    .......,.,...;.   . 


TEN  PER. 


.a    •    •    •    <t    •.  '•.'•'.«    •'•'•   a.^;  J'*  r' •   •   «  •   «'.«  ■* 


.    Waterbottom 
13  in.  channels 

33  in. 

.  .."»}4    X    10   in. 

!),oao  gals. 

........14    tons 


KIC;.     I. — STK.AM     MOTOR    CAR.    T.AFK    VAI.K    K.MLWAY. 


Fin.    3. — STEAM    MOTOR    CAR,    LANXASHIRE    A.Ml    YORKSIIIRK    RAILWAY. 

RECENT  STEAM  MOTOR  CARS  IN  GREAT  BRITAIN 


By  Charlks  S.  Lake. 


FIG.    4. — VII  W     OF    C.\i;.    I..    &    Y.    KY.    MOTOR    CAR. 


The  .'iN^tcni  of  working  local  and  branch  line  traffic  by  means 
'•f  self-contained  motor  cars  has  been  widely  developed  on  British 
■aiUvays  durijig  the  las-t  few  years.  The  majority  of  these  claim 
to  be  operating  sncii  cars  at  a  considerable  profit  in  comparison 
\\  itli  the  previous  method  of  working  with  a  tank  locomotive  and 
Iiort  train  of  ordinary  cars. 

On  the  Taf?  Vale  Railway,  the  leading  system  of  its  kind  in 
Wales,  the  motors,  are  in  daily  nse  on  aU  parts  of  the  system, 
and  substantial  economies  have  been  effected  in  the  working 
e.vpenses.  'I  his  line,  which  is  an  agglomeration  of  branches,  lends 
itself  particularly  wtll  to  the  protitable'  employment  of  motor 
traction  for  lighter  service.  A  statement  has  recently  been  issued 
■>elting  forth  the  details  of  working  costs  respectively  for  the 
molor  cars  and  a  train  comprised  of  a  small  tank  engine  hauling 
a  train  of  four  c.^aches.  The  net  showing  in  this  is  that  the 
motor  c.trs  can  be  run  for  10.96  cents  per  train  mile,  whereas  it 
lakes  2<j.94  cents  per  train  mile  to  run  the  etigiiie  and  four 
coaches,  a  siving  of  tS.<>S  cents  per  train  mile  in  favor  of  the 
moior.  riu-  comparison  is  ba^ed  upon  the  operating  charges  of 
the  two  methods  of  working,  including  cost  of  coal,  water,  oil 
and  stipplies.  cleaning,  sieam  r:'ising,  etc.,  for  the  engines,  light- 
ing, cleaning  and  «ii!  for  tlie  c.tr-;  and  repairs,  renewals,  wages,  etc., 
in  respect  to  both.  The  initial  cost  of  construction  is  not  considered. 
The  TafF  Vnle  cars  number  l6.  of  which  u  are  daily  in  service, 
while  4  are  kept  in  reserve.  They  perform  198  separate  journeys 
d.iily  and  carry  6,700  passengers  on  the  average  during  the  same 
l)ei  iod.  The  cars  arc  of  two  separate  types,  and  one  of  the 
latest  built   (in   1906)   is  illustrated  Herewith. 

Thi'"  c:ir  is  propelled  by  ste.nm  supplied  by  a  boiler  of  peculiar 
coii^trnct'on,  which  is  shown  in  one  of  the  illustrations  (Fig.  2). 
The  fire  box  is  in  the  center  and  there  are  two  barrels  with  sepa- 
rate nests  of  flues  and  smoke  boxes,  one  on  either  side  of  the 
fire  box.    The  smoke  boxes  connect  by  uptakes  to  a  single  stack 
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H(..    5.— SECTION   OF    .MOTOR   TRICK   ANU   BOILEK,  LAXCASillRE  &    VOKKJslURK    MOTOR    CAR. 


ill  tlic  center  just  back  of  the  dome.  This  boiler  is  arranged  with 
ilu-  b.irrels  transverse  to  the  cciter  line  of  the  car.  The  smoke 
lio>:es  are  fitted  with  hinged  doors,  one  of  which  can  be  seen  on 
the  outside  of  the  car.  Each  barrel  contains  2^2-iy^-in.  tubes,  27 
in.  long,  giving  a  tube  heating  surface  of  414.21  sq.  ft.,  which 
loj^elher  with  the  iire  box  heating  surface  of  50.63,  gives  a  total 
heating  siu-facc  of  -164.84  sq.  ft..  Ihc  grate  area  being  10  sq.  ft. 

Steam  is  supplied  ai  iSo  lbs.  pressure  to  a  pair  of  lo'-S  x  r4-in. 
cylinders.  These  drive  on  the  forward  wheel  of  the  truck,  which 
lias  a  diameter  of  42  ins.  The  slide  valves  arc  set  verticallj-  on 
the  inside  of  the  cylinders  and  arc  operated  by  a  Stephenson 
link  motion.  'J  he  trailing  wheel  of  this  truck  is  34  ins.  in  di- 
ameter, and  the  whole  tntck  with  the  boiler  and  including  the 
rah.  reallv  forms  a  small  locomotive,  and  while  the  end  of  the 


motor  car  is  also  supported  on  the  center  bearing  on  this  truck,  the 
construction  is  such  that  the  b<>dy  can  be  easily  detached  and  a 
new  motor  quickly  put  into  place.  It  is  stated  that  bot  twenty 
minutes  is  required  for  this  change.  The  firing  and  operating  arc 
done  from  the  forward  end  of  the  cab,  where  large  windows  give 
a  clear  view  of  the  line.  A  limited  supply  of  coal  and  water  is 
carried. 

The  boiiy  portion  of  the  car  has  three  passenger  compartments ; 
first,  a  smoking  compartment  for  third-class  passengers  next  to 
the  motor  room,  then  a  larger  third-class  compartment,  and 
lastly,  a  small  <alfx>n  for  first-class  passengers.  The  two  third- 
class  portions  are  divided  by  a  cross  gangway  with  double  doors 
at  each  end  for  giving  access  to  and  exit  from  tlic  companments. 
At  the  rear  end  of  the  cat  is  a  conductor's  room,  from  which  the 
motor  can  be  operated  when  the  car  is  running  with  engine  l)e- 
hind.  The  motor  truck  is  fitted  with  ^teani  and  hand  brakes,  and 
there  is  also  a  hand  brake  on  the  car  truck.  This  car  is  capable 
of  traveling  nt  .35  miles  per  hour  on  the  Tevcl,  and  at  20  miles -per 
hour  on  a  gradient  ol  1  in  fPi.  The  ricconnnodation  is  for  56 
tiurd-class  pass'^ng-.'rs  and  for  16  of ,.tlie  first-H-'lass.  Below  are 
a   lew  leading  dimen?ions :  ^  '       '' 

■■>-:%-^  ■■\?1'-;'' w      KVGIXK. 

-....:;. -v.:.:.   v.. .;,-.i> i»'/j/>i   •<   I". 


(.■ylihdeVi  ...:/... ,. 

I)ri\ing  wheels,  <Iian5etcr. 
Trailing  whci-'s,  <'ii.iraeter. 
VVlicclbase ...,.,.; 


.42  hu 
..!<  in. 
.  lit   ft. 


FiU.    2. — iiOUJiK  ON    TAit    VALE   iilOTOK   CAEU 


:■;    :  -  ■■'.,    noiLF.u. 

Total   number   of   tulios^.-.  .  .'. »..,.....,...-, .,...., 4<>4 

Total   number  of  tubes  ir.   each   barrel .".....  .'.\ i", ...,.• 232 

( )utsidr   diameter   nf   tub';s . 15^   in 

Healing    surface    in    tubes.  .■......,.,,.-.............,,....  ,414.21    w).   ft. 

Healing   surface    in    firclsi.v,  .'...,  i  ,/i..,>,Vs^.v; .%'.  i.«->..\.  .....;;.' 50. »i3  sq.  ft. 

Total   heating  surface   ..  i ...... ..k..V. -^"^  •■-■-»  .i.V- ».•►•- •^'•..■.  .-I'M. hj  s«|.   ft. 

limte    area    ;...  i;-.'.".,....^...ki..>..  ..;  ."■..'.■...;.'.■...,.., .    li>'      sq.  ft. 

Working    pressure  .  1  iV-.'-.- ...,••■>  •'/'••■V-i-' - ISO  lbs. 

'       WETGHTS. 

Weight    (in    working   orderjf   <on    ilrivers . 4S,OrtO  lbs. 

Weight  of  complete  car  in  wording  o-rder ntn.Ooo  lbs. 

;■'■     "    .\  v/\W:.         CAR. 

Total  length   of  boHy.  ,vv>,  .i ."..".  ft.   4  !  i   in. 

Wheelbase    of    truck. . ,  1,-!^. . s   ft.  0       in. 

r<>t.-»l   number  of  passmfvrs. /..  »>.. '•'3 

lot.il   length   over   buiTers    (engine   and   cjar)* ...;.;.,'./,-., .i.  .-70  ft.  Z^  m. 

Total    wlicelliasc     •»..?.••  -:.......;■.>;......♦•?•      •  •        .'»»  ft.  ^H  in. 

The  other  illustTatiiF'ns  (FigyV  3-5>  show  <iiu-  of  the  new  cars 
recently  put  in  «it:rvice  t»n'  the  I-anc-tshire  and  Yorkshire  Rail- 
wav.  ati  important  <iystem  operating  in  one  of  the  most  densely 
populatetl  industrial  portions  of  England.  These  cars  are  proving 
highly  ei+iciciU  and  economical  in  working.  They  differ  some- 
wiiat  in  design  from  the  TafF  Vale  Ry.  car. 

The  engine  is  connected  to  the  car  in  a  very  similar  tnanner. 


:;> 


AMi-:kic  \.\    i:.\t,i.\i':i:K    xnp  kait.rom)  toi;r\al. 


W   ■Ml-     - 

I"irit"'\ 

liT.  >».N 


I  lr,iriiTj;_   sr.TI  I 
'  .rUf    .ir.iM   ■, 

■M"    !'.-  (  .  .-i--     ••    >'    ■' '     •    -    .  t^' 

.  :      !•-.  \.l:.\ 

UK       l-i-»nn:  v.; „..;...  ,..v,. •••.,. 

1        fii.         W!)i-.}s,    'iti.iuu^vr  '  •iv-.-.'. :■     • 
'  '    il-.   -'li.-iii'oU-r-.aiHJ  .^i-ijKllt.  . 

<  •     c:ivi<ilv  '  .  ; .'.  .  .  .  /.  :  .' . : 


•J....  .>   „j     t. 

..Vj.j  «<i.  u' 

:,^,;.:  ...  .:.,.-. .... .:.  .j«i  111.. 

.  '.. .  .-v. •, '. 'i'C^.r ...'>it; f»;   11   in, 

"  .;•-■ ..,- , .V; :  ..C- . . AVatcrHottirni 

...»  J... "','•;  .'"..i?.'    X   .!<»   in. 

..:■:. .':. ;  .\  .  .!»,tiiii»  Kal-. 


Mnnu; 


I,-  \  !  I   \^     s  \ 


^~^:* 


i;A>l    .MOTUK 


VJ^lllKI 


•  fr»cs»nwK   K>l^:\v•\^ 


HECENT  STEAM  M070R  CARS  IN  GREAT  BRITAIN 

\''\     Ci\.\M.Vs    ^.     I.NKl  . 

i  iic  -vMyiii  «.l   u. -rkiiiK  li'C.ii  hiuI  br:iiK-ii  liiu-  iraftic  by  tiicaii.-> 
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■'••  irnfii  of  ..nliiian  «-;ir-..  ;  ;'      - 

'  '      tfif    r.-tff   \';iK'    k;iilw:i\.   ilic  1«ri<Ii«»;    -.\-i«jii   6^  its   kind   iji 
^^  :i>    ill   'l-ii'  '11  all  jarts.iir the  .■system, 

iil»-i,tntial    ri-.iHi,»tHit>    liavc.  ifn.x'ii    t-fftotcil    in   tlie    vvorkiiii; 
Si"  i'-i>.      Mii<  liii..  \\l)i»'}i  is  Tin  ;mtjrl"»iKrati'.n  of  I>ranc1us  k.'ml> 
i-cll    Ifii'tiiularlv    u.I!    1.,    ili,.    protilaMi-   cnii»l.-tyiin.ui   of   niottir 
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lOiMK    CAK. 


uii!.  lUaiUuii  aii.l,<»i!  fiir'tlu-  va^^.a^<1  l-'pri^rs.  rviu>\v;i1>.  u fiRr-;;  c(i-.. : 
iti  r<spi.yr  to  lK«tlj.    Tlu'  iijilial;v«ist.ifv<n>virurti«tii Is  not  considen-ii. 
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'     :<   'ip:  in  1  lltt^j'-iurfiirift  uj8 
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•'-t  l'nilt-.(iin   |i»i)(t)    is   iHnstratt*!  nfrt'witli.  ■:'.''l''':^'--^)-''-'-r- 

I  Ili     >  ..r  i-^  projMNlk'd  I'\    -•    nr  sufi-jilktl.by-  a  btiiler  of  pocitH:n 
vXMi>|r  '  :     ),    wiiTrJi  iv  sImvvk  iii  (in<?  <i.f 'hiM'lUtstratioiis  (Kig,  2) 
Tbv  fm    1».\  i«  in  t'nc  rciil«-r  and  thcr»>  :irr  rwM  harrcU  wiili  >.opa 
mtiv  iu'>its;of  !^ne>  ;uid   sniolvt-  >io\<.s'.  ont-  on  cillutr  .side  of  liio    - 
re  box.     The  smoke  lx)xes  connect  by  uptake's  to  nsitlglc  stack  •" 
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but  it  has  a  boiler  of  the  locomotive  type  with  side  water  tanks.  on  gradients  of  i  in  50  and  1  in  40,  and  have  attained  speeds  of  35 

The  boiler  is  similar  in  design  and  width  to  existing  Lancashire  to  40  miles  per   hour  on   the  level.     They   have  dimensions  as 

&  Yorkshire  Railway  locomotive  stock,  allowing  the  use  of  many  follows: 

standard  parts  and  fittings,  thus  reducing  the  cost  of  production.  CAR. 

The  cylinders  are  placed  outside  the  frames  and  steam  is  distrib-  r.ongth    over    buffers C9  ft.  5      in. 

uted   to    them    by    superposed    flat    slide    levers    worked    bv    Wnl-  I:^".^!*'  "vcr  car  body. .     *!  !''  !  ,  !"• 

,  .  „.,       ,  ,       ,  ,  ,     ,'.  \\  idtli   of  car  body   outsuit- 8  ft.  6Ji  in. 

schaert  motion.      I  he  four  engine  wheels  are  of  equal  diameter  width  of  c.ir  bodv  over  aU 9  ft.  0      in 

and   coupling   rods   are   used.     The   main    rods    drive   on  crank  Total   whcelbase    54  ft.  8     fa. 

pins   in   the   rear  wheels.     The  throttle   valve,   whistle,   vacuum  U'hcclbnsc  of  engine  truck 8  ft.  0      in. 

and  hand  brakes  can  be  operated  by  tiio  driver  from  either  end  ))''««hasc  of  car  truck 8  ft.  0      in. 

,      ,  ,,,,  .      ,       •       ,••,.•  ,  Cylinders      12  by  16  ni. 

of  the  car.      1  lu-  oar  body  is  divided   into  three   compartments  height  in  workirg  order i07.2so  ibs 

and  a  baggage  compartment;   two  of  these  are  for  passengers  Weight  on  working  whtcls 73,080  lb?. 

and  the  third  is  a  driver's  compartment  at  the  rear  end.     Only  BOILER. 

one  class  of  passenger   is  carried.     They   are  lighted  by   incan-  HcatinR  surface,   tubes   455  sq.  ft. 

descent  gas  an<l  warmed  by  exhaust  steam  from  the  engine.     Elcc-  '"'■''''"f  s"'-^^*^^'  fi"''«^   ^^' 54  sq.  ft. 

,    ,,  ...  ,  ,  .  ,  ,  Total    heating   surface 509  sq.  ft. 

trie  bell  communication   is   arranged  on    the  engine  and   at  the  Grate   prea 9  4  sq    f t 

trailing  end  to  injure  proper  control  of  flu-  oar.    The  motors  run  Steam  pressure ...wii. 1 80  lbs. 


V. 


ALL-STKIL    70-Fr.     I'OST.M.    C.\K — PK.N'.N  SVI.VAM.V    R.MLROAD 

ALL  STEEL  POSTAL  CAR. 


Pennsylvama  Railroad. 


The  Pennsylvania  Railroad  has  recently  completed  what  is  said 
to  be  the  first  absolutely  non-combustible  postal  car  ever  built. 
This  car  was  designed  and  built  at  the  Altoona  shops  of  the 
company,  and  is  now  in  service  between  New  York  and  W'ash- 
ington,  D.  C.  It  is  70  ft.  l"ng,  or  10  jft.  longer  than  the  present 
standard  postal  car,  and  is  constructed  throughout  of  steel  and 
fireproof  composite  and  asbestos  board.  There  is  altogether 
370  lbs.  of  wood  in  the  car,  generally  in  small  pieces,  for  various 
purposes  for  which  no  other  material  would  l>e  as  suitable.  Hy 
making  the  car  70  ft.  long  it  has  been  possible  to  re-arrangc  the 
interior  so  that  the  distributing  and  sorting  racks  arc  in  the 
centre  of  the  car  and  the  storage  spaces  are  at  either  end,  thus 
placing  the  mail  clerks  in  the  easiest  riding  section  of  the  car.  a-- 
well  as  providing  much  larger  storage  mail  space  and  making  it 
unnecessary   to   turn   the   oar  at  terminals. 

The  frame  work  throughout,  side  sheathing,  letter  cases. 
drawers,  sorting  boards,  dot)rs,  etc.,  arc  of  steel.  The  floor  is  ot 
cement  laid  on  corrugated  steel  plates.  The  interior  finish  is 
generally  of  coniiM)site  board,  and  all  inside  lining  and  steel  platen- 
are  covered  with  asbestos  cloth  glued  to  the  sheets,  which  serve 
as  sound  and  heat  non-conductors. 

The  general  scheme  of  construction  follows  very  closely  that 
used  on  a  steel  passenger  car  recently  built  at  the  same  shops, 
which  is  now  in  experimental  service.  This  consists  of  carrying 
the  whole  weight  of  the  car  and  its  load  on  a  very  heavy  box 
girder  t\pe  of  centre  sill,  which  consists  of  two  i8-in.  I  beams 
with  two  cover  plates  JS  x  _'4  in.  This  girder  is  set  at  such  a 
height  from  the  rail  as  to  permit  the  draft  gear  to  be  placed 
between  the  centre  sills  at  a  point  near  the  centre  line,  so  that  all 
pulling  and  buffing  strains  are  tr.-insmittcd  hi  a  direct  line 
through  these  sills. 


The  body  of  the  car  is  supported  from  the  centre  sills  by  two 
cross  bearers  and  the  end  sills.  The  cross  bearers  are  located 
about  19  ft.  from  the  end  sills  and  arc  about  32  ft.  apart.  They 
are  constructed  of  pressed  steel  shapes  and  provided  with  cover 
plates,  so  as  to  make  a  very  strong  and  rigid  support.     The  end 
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Al'RII..    1'J"^ 


XMF.RICAX    EXr.IXKKR    AND    RAILROAD    TOrRNAI. 


I»y  dirt-cl  stt-ain.  A  ik\v  .'nrangcmcnt  is  iK)tic<.'<l  in  tlic  windows 
In  the  provision  of  ri  narrow  upper  sash  which  can  he  lowered. 
and  which  is  provided  with  glass  in  its  lower  half,  and  a  Tnie 
screen  in  tile  ujjpcr  half,  .-o  that  when  lowered  it  ajlowb  ventila- 
tion wiihout  leavinij  an  <4pening  for  cinders  to^  enter  or  mad 
ni.itter  to  he  lo^t.  hnt  when  raised  it.  presents  ttie  usnai  gla-'S 
;irea.  Similar  pntvision  has  In-en  made  in  contiectinn  with  the 
ventilators  In  the  H».cation  of  jHrrnifiiK'iVl^screens.  outsitle  of  (.-ach 
>a^h.  -■  ■--■'"•■'■"■  ■'■'.  :.''^\ ::■■■'-■  ;\\:', ■''■'.' ■''     ■:.;■■■■'•■"'' 

The  icar  fe  equippe.l  with  VVcslmghotise  friction  <lraft  gfe'ar 
and  rolled  steel  wheels,  ft  weighs  i^S.50fjlhs.  complete  and  has 
a  lenjfth  over  buffers  of  74  ft.  yji  in.  and  a  width  of  ij  ft.  m'  j 
in.  over  eaves,  'i'he  insj<le  lenj>th  is  70  ft.  X.V4  in..  an<l  the  inside 
width  9  ft.  -5^  ill.     :      ,  • 


.MotokC.xks  >'oi<  TUK  I.\'TF:iao!.«?\i.M,  k.Mi.w  \v. —  The  fnter- 
lojunial  Railway  !i;i>  or<kred  three  nioti*!"  cars,  the  motor  (.-tiuip- 
niont   for  which   will  lie  ')uih  at   11  >  own   ^h'ops  at   Moneloji.   \     l*. 

The  cars  will  I)e  (.6  fi.  in  kngtli  owr  eiul  sills  and  will  >i..it  4<r 
passeHfters  in  the  iiasseiiiier  comiKirtment  and  I J  in  the  smoking 
rooni.  The  fnimii'ti:  wil!  !»;.■  of  w<v;d  thnniyhont.  heing  slieathed 
on  the  out.»i<le  witii  dnrry.  I  he  >uecincation>  for  t'ne  locomotive 
jtortioii  of  the  car  provides  that  it  is  to  fee  earsily  detached  front 
the  car  Iwidy.  The  enyim  truck  i.-.  carrie<l  on  four  wheels  coui)!ed. 
ilie  car  hody  hi-iny  supimrted  on  a  ca>-t  steel  frame  attache.I  to 
the  etiualizing  sprin.u  .liear  of  the  locomotive.  I  he  Itoiler  is  to 
hv-  of  the  vertical  tyi)e.  .so  attached  tor  a;  c|i>l  >te»l  saddle  tliat  it 
can  lie  easili'  removed.  It  will  iwve  73^  -Si'  ft-  of  heating  swr- 
fice ;  11.5  grate  area,  and  a  workinj;  pressure  of  iSo  lbs.  'l"hc 
cylinders    will    have   a    diameter   of    !j   iti.   ;ind   >troke  <«f   !<■>   in. 

i  he  car  is  to  have  a  six-ed  ni  j^  miles  jk'T  hour  oil  a  I  jht  cent. 
lirade;   the  ilriviny   wheel-   hcing  .4i»..iM:;  in   diameter. 


IMI.KIOU    OF    PKXNsVr.V.VNI.X    STKKf.    POST.M,    C.\K. 

sills  are  of  similar  construction.  The  car  is  not  provided  with 
body  iKilsters  and  the  whole  weiylit  of  the  body  is  conveyed  to 
tile  cross  bearers  and  end  si!l>  li\  means  of  the  side  sills,  which 
really  form  the  I)ottoin  nunil)ers  of  a  ])late  jjirder  made  u])  of  the 
-i'lv  sills,  the  side  slieatliiny  IjjIow  the  windows,  and  the  bell  rail. 
the  web  plate  being  stiffened  and  reinforced  by  the  side  p<>sts. 
In  the  case  of  the  postal  car  this  girder  is  interrupted  at  the 
doors,  but  since  it  carries  simply  the  weight  of  the  superstructure 
of  the  car  and  *he  lf)cation  of  the  <loors  is  outsi<le  of  the  point  of 
-upi)ort  on  the  cross  bearers,  this 
does  not  weaken  the  construction  in 
any  material  way. 

A  verv  strong  body  end  construc- 
tion is  j)rovi<le(l  by  two  u-in.  I-beam- 
lociitcd  on  either  side  of  the  end  door 
with  the  web  parallel  to  the  center  of 
the  car  and  securely  fastened  to  the 
center  sills  at  the  bottom  and  to  ;i 
oro>s  beam  of  channel  section  at  the 
top.  'ihe  side  posts  and  carlins  are 
"f  pressed  steel  shapes  of  channel 
-eclion.  and  the  roof  and  side  sheath- 
ing alvive  the  windows,  as  al)  ive 
mentioned,  is  of  steel. 

Ihe    trucks    are    of    the    si.\-wheel      _     . 
t\ pe  of  a  special  design,  which  includes  ito  CfitiattzcVs  proper,  the 
wheel   pieces    of   the   truck   acting   in    this   c;ipacit\.       The   truck 


G-\CSF.  Of*  Woom. Awx  W'Kt.f  k. — The  comput.ttion-  wliich  t  have 
made  or  e.xamined  indic.ite  that  the  fnmt  outer  <lriving  wheel 
of  the  electric  locomotive  may  have  exene<l  a  pressure  agahvst 
the  outer  rail  on  the  .^degree  5'"ii"tUt:  eiirve  of  from  5.fKJo  to 
lo.ofxj  pounds  at  a  speed  of  (o  miles  per  hour.  T.iking  the  high- 
est ligure.  u>iiisj  i7.<Joo  pounds  for  the  ultimate  -hearing  strength 
<.>f  a  spike,  as  determined  by  Professor  LowH,  aO«l  considering 
the  pressure  .as  «listribut<-d  oyer  two  spik<r.s,  the  f.actor  of  safety 
is  ,V4,  which  is  satisfactory.  The-e  computations  lience  in<licate 
that  the  accident  must  have  been  due  lo^  -ome  other  cause  than 
the  ra<lial  pressure  developed  under  the  iKmn  :1  action  of  the  Wo- 
\n:>t\\c,—Prof,   Miiusfii-ld  Mcninuui. 


St:KPW.4g..-SifaCAt  T>:sts.— Huring   a    recent    serie*   nf   srimrise 


bolsters  are  double  and  exteiul  out  beyond  the  truck  frame  for 
a  sufficient  distance  to  allow  the  side  bearings  to  be  located  on 
the  side  sill.  They  are  provide<l  with  spring  centering  devices. 
I  here  being  no  body  bolster  the  center  plate  is  fastened  to  the 
center  sills. 

The  car  is  lighted  by  electricity,  using  the  axle  light  system, 
with  sufficient  storage  batteries  to  furnish  j8o  ampere  hours. 
Candle  l.imps  are  provided  for  ca.scs  of  emergency.     It  is  heated 


I\-WI1KKI.    TRIGK..'STKK1.    I'O.ST.M,    (  .\K — i'K.WSVt.V.XXIA    R-    K. 

tests  of  signals  on  the  rennsylvania  K.  R  97  per  cent,  of  the 
enginemen  comi)lied  with  all  rules  and  the  other  3  [>er  cent, 
stopped  their  trains  after  passing  the  signals. 


Xcver  fofjsret  that  you  must  begin  at  the  bottbtn  aiid  'not  at 
the  top  if  you  desire  results.  Scattering  seeds  over  an  impre- 
pare<l  surface  is  a  waste  of  time'  Vou  must  plow  tirst  I  Mien 
the  results  will  be  in  direct  proportion  to  the  persistence  with 
which  the  work  is  followed  up. — Mr.  iico.  {,'.  ]'ii>intiiis  /'c/crc 
the  Railway  Storckcct^'''^    .Issoriotimi. 
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but  h  l>as  a  boikr  of  the  locoin«.)tivc  type  with  sulc  walcr  tanks. 

riic  ht,)i\cT  H:>iriular  in,  cKvuigii  ami  \vi<hh  to  existing  Lancasliiri. 
&'.\VjrKslure.K;VH\yay  locofTK>tivtv  sUM-k  use  of  many 

sifandard  piirts  aiid  ri-lliniss,  lints  reihiciiip'lhc  cost  <?f  prodiiction. 
'1  lie  cyliiKlers  arc  iiiticcd  ontsidc,  tlic  fniincs  ;nid  steam  is  distrib- 
Utc'l  tf^  tlicijtv  hy"  ■«upt'rposfvl  Rat   iluk-  Icvt-rs  worked   by   \\'a\ 
^-cbaerl  iTn.tif>i».     "I'hv  fony  cngiuc;  AvIu'Cl?  aro  of  equal  diriniett'r 
and  ■pbftpliiiu  irscd:.  ..Tfie  mail)-  rod^    <lri\  i  ■•:\ 

pms   in    t!  The -tbrrtt tic    valve.  Avbisile,   vaciuinv 

:iH<I  Ti.niwl..i'.i;;:'  • :-,  ^  J.i  i"-  '.'perafe-d  by  tliO   <li;"ive'r  ITiinl  either  eiicl 
'.1    the    car;     'I'lU'.  Oar-  bs^dy  r*  /Iryided   intu  three   com|>artnieln> 

•  ■;        bflg.a.i!u*e   er-uipartnu't^^^^^^  {or-  piasswisfer-" 

a,nd  ihe  Jbird  oiiipnrtineiit  at  the  rear  end.     Onl\ 

I'lte  elas«.  (.(.  11  i>'-i.,iii.;i,r,  i>.  e:rried,  :  •Ihin-'  -.-irv  li-ehted  by   incnn- 
(.Icseent  !?ns  and  A\;<V"i-d  by  exlt-n'-t'^'-  nin  from  the  ennine;     Elec 
trie  bell   ronnitmife^tixm  i?   nrr  'i^llic  engine   and   at  the 

•    iilintr«i   ■  '  prdpCT  Ure. ear,    Tho' trotors  rnt7 


on  gradients  of  I  in  50  and  i  m  40,  and 
!<>  40   mill-    pi"    '■   •••    ••11    tlir  h\cl 
follows : 


liuve  attained 
Thev.  liave   di 


l.i.ng!h     lAir     bulUj'^.  .. 
I.iii.ath   over  e::r  boily... 
W  itiili   ■'«f  c.ir  l>t>\ly.  bufsi'tc'i 

Wi.llli    ■<(   cnr  hn>}\-      vi  r    ■  " 

Total    whcclh.ise     

Willi  lU-c»c    i>f    cn<hK'    Itiu'k. 
Wliictlbasi      <>t'    i/ir     ii'uV; 

\\  tiftfit   ill    wukit  g    1  vii  1       . 
Weight    on    workinf:    \*lu<.l«.. 

Ili.itin.:^    surfarc,    ml'c  s 
lli.iliiTK   surface,    finlx'.v 
Total    ')i  atins  futfavi 
( ^r.-<tv    ^reft    ". . 
SfJ>.^■^rt  .■.•p.ri>*.i 


I  .\K 


>peeils  of  J 
ineiisions  ,1 


.r.9  ft.  :. 

.47  ft.  t*. 

.   8  ft.  C>i 

.  9  ft.  0  . 

.54  ft.  «. 
.   s  ft.  ft 

.  8  f<- :"  ,  i 

..\i  hi-  16  inr 
,  .,107.2>»n  !1.-. 
r. .    73.0.S6  II 


1^)11. KR. 


I5.'>  >*i.   r- 
,   5J|  s*i.'  f; 

180  iht-: 
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■  y-r 
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iiic  i'cnMsylv.'ijM.i  i<;uiiH;.i<l  has  reOv'inly  vonipleied wh.it  i>>  .said 
ro'bc  .tile.  lirHabsidtiJtly  111  lU-eoinhV'-'i  po.stril  car  [ever  biiih. 
'n»i;i  ear.. .wa'ii  desi.i,Mi«d  arid   bi.tilt  \it->An.i   shops-  f»f- thi 

oimpany..'ind  !->  iii.\\  vi^'e  ■^bcj.we«?jv  X'   •.    \  •■)'■■    ..<:■]    \\  .1  ! 

uijiUvn.  {).  C  "^Jl  i<  '7*1  11.  jMii's.  '••t.  1:0  .ft/  K'Hi^er  th.in  tin-  pr»-,-«cui 
-tan<lard  .j.K>S*;.d  ean^anil  i>" v/'!Vi>tri,icred  thr^iilglioiit  nf  <ieil  and 
iTripn.H'f  '•'^nrji'i-itf'  and  a-l.testo.^  .!'''ard,  .  rhere  ,  is  a1ti"fg.rth  •- 
.^"Jh"  ^viie.r:\|ly  in  s«;Viall.  jiieei  ».  for  Vai ' 

piirj)i»sii>  iV.r;  uhieh  1.  ^.^fttem^ -wmtW  lu-,  a^  >iiirah''        I' 

niakin.tj  the  ear  7.0  M.  '"i-  a  hr+s -betit  pos.-.iV>l.-.  t,r  re-arraii.:;!  tin 
iiiii.Tkir-:;so  ;.ii|tat  itlie  liK-tribhtijis  anid  '^ortiiiji'  ;d  in  ilfi 

eetUre  of  Jtbe  ^jtij  a»ul  tbc  sluraci  sfKiees  aff  aV  Either  ei«f>  thlt- 
plating  the  .m.'iilV-ferls  !   riilitiu  -i.itif>1j.«.if'  tW.  eai . 

well  aspF.ivndTp','  .umeii  i.i!.;;i  r  -i  laizr  mail  -p.iei  and  n'lakinu  n 
iumeees>ary  t'>   !mii>   (be.  ear  ;ii'  ierniin;il-: 

Tll'c'   frntue  thr'.'tigiiovn.    .si.le    4K;i(iHne.  TetH' 

drawers;  sortinjj  boatds;  dri<>rsi-c.te.^  ihe  floor  i      ■ 

ertticnt  Jnid  f«iV  c>'rr««aTt(i  sttel  't'i^'iv.  lh>  niterior  nni-.h  i- 
generally -f)ft^>liir"^'Sitel)'Vai\l,a>V^  Hiiin.C  aud  steel  plaie- 

are  coyere(l'v\vi'th-  .(slHStos  elbth  ulned  tii  the  ;«i!eet=.  whirh  <er\  ■ 
as  .^otind  and  lie.lt  J^P'V'Conduetor- 
Tbe  ijeiiend'.seficn»e  of.  eotistruvtinn  follow.-i  very  ek>sely  thai 
lilted  on  .a  stjte)  pn'Jscrtser  L"irfire"nlly  built  at  the  sntne  shnp,. 
whieh  is.  now  in  .e\-penn)i:n|aisvrvie<.\  '.This  c<Mi>i"ts  uf  earrymj: 
tbc  \vfefe  wotHit  f»f  file' e.lr  aiid  its,  load  <>tT.  Iwiiyy  l*v\ 

eir<k"*r  .typ.  '.   \\  hii^reon-rst^-i-  oX  two   iS.-iri.  f' Tieani- 

willi  i:\v</  et.ni,i  ,  puii.i  ;  1  hi-  iLrirdvT,  is'  Set  at   snelt.  .1 

ill  JL'ht  friun.lIJe  fail,  ..  ;  .  ,  ;  ..!  the  «lrafl  «rat-  to' be  pla<id 
i'  •  ■  ■  ij  ;Hu^:ret»(r.i-  si.lU  at  :i  pMhU.n<'ar.'ttKNCent.re  lin«-.  -^n  tliai  .d! 
tiidljn-^'     ;nid'  bitftiiig  •  ;rn->nmte<}     in     .1     diri  rf     line 

(hfonyj}  . these;  .5ilh 


■  '  .:\    KAlLKO.Vn.  ...  ■•  ■'.■.tf 

I  he  Unu     .1  till-  e;ir  is  snppi'iiod  fiiMn  the  centre  sills  by  twi 
I  ros.s  bearer ■*  .ind   the  end  sills.    .The  erii,s.s  bearers  .arc  located  ■. 
diotit'  i<>.iu  inini^the-  <*'d  'iilt*  and-  are  ;ibout  32  ft.  apart.-  ;Tlie>^!;iv;  1^- 
'ii-friiered  pf;.pr.  -^hnpe-  ami  providetl  witb.xOS'ef  ■.'■'•''^  ■ 

I'll'  -irong  and,  rijji4  support.  The  end  ;..'>: -'^ 


Hhi     A.\li    KOOl     KKA.Mt.NG— ftXNiJVLVAMA    bltliL    tusTAL    CAR. 


■.•'-."*' 


Aikii..    1'-"'; 


'aMkkicw  l^^:<^xi^l^l^:  wd  k aii.io  i\I)  k>("u\  \i 


»<%} 


atiil  wjiHti   i-   5irt'Vi<Kil.A\u!iVyJa,<'>';in .  h->   JoAVi-r   lu'iii,  .>J4/- 
<irwir  iir  ilie  Hi»t'vr  ha.li'._ -tjr,iJi;ti  ■'  ■!>• '■  i,  ..^.v.<^  ;<     ri  .<,  . 
littji  :  vj-iilifiMt    UMiny  ;an^  'iV-Tiin.. 

\  rnHlajt'Vr.s  jiv' t.Uy-  k.raxWji    yi  .[>v 

I  JK'';:ca^,;.j.y''«««fu.^j»|H_.V  .\^^^ 


;  .^Ti>nijiT;J?y;i]u:i^,  Iki^^'M  it'n-?! 

viivni  •■fM4'^\vli-u;1>v^.i1i  : 

.■rhx'5;Va|?  -will clV:^*:'''^  tl'-^l'-'^ 

K? ■•<  •in, .. .  t.JH'/  f^a in i I'tr . vvi"';   •  •..    •  »    ■ 
■  < u  I  Uc  1  'jiusi'k-  \\  il ii  cWy i:V y  . ; :  t  ^i  ^ 

'K-Va^JxHUV'    I  lix-  ciijijii^    !!"Hi^k<;: 

1  !v»^  <t.nt.;riiv»f>!4:v  s|*vii.iii'  :;C:..  r    .  :    ; 

.  a«>  Uc  Hu^5t^A^^VVn>^1V:^•Vj.      (i-.-.u 
r'.*T;;,.  i.-l ;sr:iir;jio.  a J'«>a:'..aii.<J  ■::( 
^  \-tur«K-r  j  .  \V:,iU  :  ivaA,'!     ;V  (lifinis 
i  he  viiT  .«>-  l»v  Ii6t«.    a  -j;p« xil  ■ 


ir  vVJ'.t' 


•  -Vf-tfi- 


■-■■'■    .  f  siiiiilar'  ivii.r>»triK-ti<«!i,  /^I'lu-  i-yr'r-^^^ 
'i.>'l»i»?>lvrs.  yiur  tiiv  \yli>>U-  uiiyJH  Hj7:viic  hoViy^^ 
vrf»«)<*'.b|i^iftrtvrs  iMVO  A-inr^  _ 

-    AvoJi  p^^lary  Junt|*  >i'tflVjiv«t.  aiuj   rviii  •'  ►VvvJ   l>y  :;}ji<  v>»(ii-   p;  »sii>.. 
ki^;' tliy  "yii?^  ';i»j:i^  tiiy.  |>f»!*in|  vitV;  ;ihi>-  ^t'li'V  -J*   i1t^y^^l]!U•d^  a^  .ttVv^y 

■I   'Ik-  ^ar  antj  '^lu-  .l(K\ali«»n  viT  ilvi'  4''''Vi  i>  »vHtr^^^^^ 
•■niiiMrt'  i^H}:  the;  C!"i^>«>  .  l)y;i)"or^^^^   tW">;  ';-:!:■;'>  ''■■-:'-':'-.'.:<^  '^'i■rj^- 
'  »'t.  AVi^akai  -the  ;0^oi?rtrii<;ti<  »ir-«t-i^<[  '•;.■;"    '    -^V-  -^    ''y-X:  ■';■  v  - "" 
iJiatiTjal  wa^-:.  ;"V^-''  .;•  :'  ^  y.'^'r 
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A«l»  ertlneiiieiitM. — Svlhivji  ivill  be  inserted  in  this  journal  for  pay, 
i.xitpr  IN  iiiK  AinKRrisixc,  PAi;i--.s.  Ihe  reaiiing  pages  teill  contain 
only  such  mutter  as  lif  consider  of  interest  to  our  readers. 

<'«ii«rllnitioiii«.— Jr/if/M  relating  I-  Moti'.e  Toner  Department  prob- 
lems, tnctitaiiig  the  design,  constrnction,  imiintenance  and  operation  ot 
itdiiitg  steels',  also  of  shops  and  roun,!hoiises  and  their  equipment  are 
desired.  .Uso  early  notices  oi  ofticial  cluniges,  and  additions  of  new 
(•(/'.•(/•".■I'Mf   for  the  road  or  the  shop,   by  purchase  or  construction. 

T«  Siil»«erl»»eri<i. — 77i<*  American  Kncinkfr  axd  Railroao  Toi-rnal  i< 
mailed  regularly  to  e:ery  subscriber  each  month,  .tny  subscriber  who 
fails  to  receii e  his  paper  ought  at  once  to  notify  the  po.^t master  at  the 
oftne  of  ileli-ery,  and  in  ease  the  paper  is  not  then  obtained  this  othce 
shi.ul.l   be  ni'titied,  so  that   the   missing  paper  may   be  supplied. 


\%'li<-ii    «    Snl»M«TllM"r   <'hai«is»')«   111"    ndilreHM    he   should   notify   this 
oft'ce  ot  oi'.tc,  so  thai   the  paper  may  be  sent   to   the  proper  destination. 
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[[  Ik-  sliglit  delay  in  issuing  tins  miinbcr  is  tluc  to  the  fact 
that  wo  liavc  niailo  a  cliaiige  in  our  printing  arrangements.  This 
has  h^L-n  done  at  a  considerable  expense  and  \\c  trust  that  our 
readers  will  be  pleased  with  the  improved  appearance  of  the 
jiaper.  In  addition  to  other  changes  new  type  has  been  furnished 
throughout   for  both   the  advertising  and  editorial   sections. 


I  Ik-  type  of  rail  motor  car  which  is  the  most  popular  in  Gieat 
i Britain,  where  there  arc  more  of  thest;  cars  in  operation  than  in 
any  other  country,  is  a  steam  propelled  car  with  the  passenger  sec- 
tion separate  and  detachable  from  the  source  of  power.  In  some 
eases  the  l)oiler  ami  engines  are  mounted  on  a  truck  which  .also 
supports  OIK-  end  of  the  car,  and  in  others  an  ordinary  light 
passenger  car  is  coupled  to  a  separate  small  tank  locomotive. 
The  advantage  of  this  is,  of  course,  the  ability  to  remove  the 
inachiiK-ry  section  for  repairs  without  laying  up  the  whole  car. 
;nid  is  oik'  which  would  seem  to  be  well  worth  considering. 
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There  is  now  either  in  operation  or  in  course  of  construction  in 
this  country  a  sample  of  each  different  type  of  passenger  service 
car  of  the  lireproof  all-steel  design.  These  include  one  baggage 
car.  four  mail  cars,  three  passenger  coaches,  one  dining  car.  one 
sleeping  car  ami  a  large  number  of  suburban  cars.  1  here  are 
also  a  mituber  of  all-steel  motor  cars  of  the  gasoline,  gasoline- 
electric  or  straight  steam  types  in  operation  or  under  construc- 
tion. .Many  well  informed  men  are  of  the  opinion  that  even- 
tually all  passenger  service  cars  in  the  country  will  be  built  of 
steel,  and  while  the  probabilities  are  that  this  will  be  true  in 
cases  of  special  service  such  as  suburban  or  underground  trains, 
it  is  still  a  little  early  to  form  any  conclusions  as  to  general 
service.  However,  it  is  clearly  evident  that  a  fair  trial  is  to  I»e 
given  this  new  construction,  and  a  few  years  hence  we  will 
probab!\-  have  some  facts  on  which  to  base  prophecies  for  the 
future. 


The    results  of  the   service  given   by   the  two   all-steel   Union 
I'.icilic  bo.K  cars,  which  have  recently  been  designed  and  placed 
111  service,  and  are  described  on  another  page  of  this  issue,  will 
be  aw.-iited  with  great  interest  !)y  the  railroads  of  this  country. 
While  the  cars  will  probably  prove  to  be  sufficiently  strong,  al- 
though the  side  sheets  are  rather  light,  it  is  questionable  whether 
they  will  j)rove  successful  for  general  merchandise  purposes.    The 
service  given  l)y  two  or  three  hundred  iron  box  cars  on  the  Bal- 
timore &  ( )hio   Railro.id,  the  first  ones  of  which  were  built  and 
placed  in  service  in   i8()j,  may  be  of  interest  in  this  connection. 
IVevious  t<i  that  time  a  number  of  cars  similar  to  a  tank  car,  but 
with  doors  on  the  ends,  were  used  for  carrying  powder.    These 
were   not   suitable    for   general    merchandise  purposes   and   were 
succeeded  by  the  box  cars  which  had  'ron  bodies  and   wooden 
underframes.     The   iron   sheets  were   ,' ji   inch   thick  or  the  same 
thickness   as    the    steel    on   the    Union    Pacific   box    cars.      These 
cars    were    foun<l    to    be    unsuitable    for    general    merchandise 
purposes  or  at  least  for  commodities  which  might  be  affected  by 
high  temperatures.     During  the  summer  months  they  were  said 
to   be    regular   bake   ovens.      When    they    were   withdrawn    from 
general  service  and  used  for  hauling  lime-stone  in  bulk  a  great 
deal  of  trouble  was  caused  <Iue  to  sweating.     When  the  first  steel 
postal  cars  were  built  the  metal  was  not  covered  on  the  interior 
and   during  cold    weather   more   or   less   trouble   was  caused   by 
frost  gathering  on  the  sheets  inside  the  car.     On  the  later  cars 
the  sheets  were  covered  on  the  inside  with  a  composition  board 
or  some  similar  material.    If  only  a  few  steel  b<ix  cars  are  placed 
in  service  they  can,  of  course,  be  used   for  commodities  which 
might  not  Iw?  affected  by  these  causes,  but  if  these  features  should 
prove  very  objectionable  it  will  prevent  their  coming  into  gen- 
eral use  even  though  they  may  be  satisfactory  in  other  respects. 


'!  he  practical  man  with  no  technical  school  training  who  has 
made  his  mark  in  the  technical  field  is  entitled  to  our  greatest 
respect.  The  average  man  of  this  kind  is  inclined  to  place  a 
premium  on  technical  education,  realizing  that  he  might  have 
been  even  more  successful  if  he  had  been  equipped  with  it.   Tech- 
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meal  c<lucation  docs  not  make  the  man.  but  a  young  man,  if  he 
'ia«  the  proper  kind  of  stuff  in  him,  can  greatly  improve  his,' 
ijru'^pects  by  acquiring  such  an  education.  It  is  with  consider- 
able regret  that  we  find  a  prominent  manufacturer,  well  known 
in  railroail  mechanical  circles,  advising  the  young  men  and  boys 
II  his  establishment,  in  a  publication  issued  by  his  company,  that 
n  would  be  a  waste  of  time  and  money  for  them  to  attend  a 

chnical   school,   and   stating   that   he   considered   practically   all 

■   ihese  schools  as  being  gigantic  humbugs. 
Ihat  the   railroads  of  this   country  do  not  take  this  view  of 

c  queslioii  is  indicated  by  the  fact  that  the  greater  number  of 
tlicra  have   either  taken   steps   toward   improving   the  condition 

r  their  apprentices  and  giving  them  at  least  the  rudiments  of  a 
.vchnical  education,  or  have  such  plans  under  consideration. 
Xot  only  this,  but  there  is  a  demand  for  the  young  men  from 
oaf  technical  schools,  and  this  not  alone  in  the  drawing  room, 
but  also  in  the  shop.  Any  number  of  these  young  men  who  have 
.spent  a  few  years  after  graduation  beginning  at  the  bottom  in 
the  railroad  shop  and  working  up.  are  to-day  producing  splendid 
results  in  assisting  to  cut  down  the  cost  of  production  and  in- 
crease the  output.    The  following  extracts  are  reproduced  from  a 


Philadelphia  dispatch  dated  March  g  and  are  of  interest: 
."Men  with  college  training  are  to  be  in  greater  demand  on  the 
Pennsylvania  Railroad  henceforth.  The  management  is  making 
special  efforts  to  secure  apprentices  who  have  a  real  technical 
education.  The  man  who  has  it  proves  himself,  other  things 
being  equal,  to  be  more  valuable  to  the  railroad  than  the  one  who 
has  been  forced  to  get  along  without  this  training." 

"We  must  have  more  college  men  on  our  lines,"  said  one  of  the 
officials,  speaking  of  the  company's  improvements  and  need  of 
new  men.  "Of  course,  being  a  graduate  is  not  enough  in  itself; 
there  has  to  be  abilitj-  to  insure  promotion.  There  will  still  be 
employees  without  the  record  of  a  day  in  college  who  will  rise 
to  the  top :  some  men  can't  be  kept  down,  iiut  the  fact  remains 
that  technical  training  is  what  a  railroad  man  ought  to  have,  and 
we  intend  to  get  those  who  have  it." 

"The  percentage  of  college  men  ill  the  service  of  the  principal 
railroad  systems  is  becoming  larger  every  year,  and  such  induce- 
ments as  those  offered  by  the  Pennsylvania  are  expected  to  make 
the  attraction  for  graduates  still  greater.  With  the  traffic  of 
the  railroad  increasing  by  leaps  and  bounds  every  technically 
trained  man  who  is  ready  to  work  will  be  able  to  fmd  a  place. ' 


PROGRESS  IN  TRANSPORTATION.* 
By  G;  M  liASfOKiJ.t        '^  ■' 


Macaub.y  realized  the  importance  of  connnercial  connnunication 
wiien  he  said:  "Of  all  inventions,  the  alphabet  and  priiuing- 
jiress  alone  e.vcepted,  those  invciuions  which  abridge  distance 
lia\e  done  most  for  civilization."  Steam  has  exerted  a  most 
.\M!ulcrful  influence  upon  civilization.  It  was  really  contempor^ 
iiuc^us  with  the  new  American  republic  and  has  been  most 
l>M\,erfu!  in  its  development.  • 

Watt  completed  his  engine  in  1787.  while  the  Federal  Couven- 
lion  was  sitting  in  Philadelphia.  I""ifty  years  later  Stephenson's 
'■•i'. iinotive  was  a  succes-;.  and  people  now  see  that  railroads  at 
'lu-e  became  necessarv.  Their  introduction  was  providential  be- 
cause without  them  these  States  could  not  have  developed,  and, 
"I  course,  no  close  union  of  the  States  would  have  been  possible. 
Without  the  railroads  the  Civil  War  might  even  now  be  dragging 
along  becau>e  in  the  old  days  an  hundred-years'  war  was  not  un- 
heard of.  The  far  west,  the  middle  west  and  the  great  north- 
west wailed  for  the   railroads. 

The  viial  iiiHuenc  of  the  lailn^ad  is  nowhere  better  indi- 
<"it»-d  than  in  the  ainu>iing  senate  debates  of  1843.  on  the  Oregon 
bill,  when  seen  in  the  light  of  recent  progress.  Senator  Mc- 
Diirtie  of  South  Carolina  ridiculed  the  idea  of  ever  taking  Oregon 
into  the  Union  because  it  would  ie(|uire  ten  months  for  the  repre- 
Mutative  to  travel  to  the  Capitol  and  return.  Now  we  may  go 
troul  Boston  to  Portland,  Oregon,  in  less  time  than  it  took  John 
llancock  to  go  from  Boston  to  Philadelphia. 

In  1783,  two  stage-coaches  sufficed  for  all  the  transportation 
business  by  land  between  Boston  and  New  York.  Starting  at 
,>  :oo  A.  M.,  Providence  (44  miles  away)  was  reached  at  10:00 
!■•  M.,  if  everything  went  well.  The  speed,  we  are  told,  depended 
largely  upon  how  often  the  assistance  of  the  passengers  was  re- 
'I'lired  to  lift  the  wheels  out  of  the  mud.    We  can  hardly  appre- 

late  the  difficulties  of  those  days;  and  when  we  consider  that 
Washington  conducted  the  Revolution  without  the  aid  of  railroad, 
steamboat  or  telegraph,  and  w-hen  we  compare  the  military  move- 
•nents  of  that  war  with  our  latest  war.  we  can  better  understand 
'■le  progress  that  has  been  made. 

April  13.   T907.  will  be  the  58th  birthday  of  the  Pennsylvani  i 
railroad.     In   i8.|6,  the  railroad  was  20  miles  long.     It  now  ha^^^* 

'>f"'nt  16.000  miles  of  track. 

In  20  years  from  its  inception  the  Atchison.  Topeka  &  Santa 

I  Railroad  had  grown  to  a  total  length  of  10.000  miles — which 
is  one-half  that  of  Great  Britain  and  Ireland,  one-half  that  of 
'  ranee  and  Russia  and  two-thirds  that  of  Germany.  Its  rails  would 

'  ach  one-th'rd  of  the  distance  around  the  earth,  and  it  has  on  its 
'■'^lls  To.ooo  more  men  than  were  in  the  United  States  army  at 

le  beginning  of  the  Civil  War.    Its  organization  is  as  complete 

*  From  an  address  hefore  tlie  Teclinic.il  Publicity  .\ssociation.  New  York. 
•   '  their  "Steam   Railroad  Xiglit."  I'ehruary  28th,    1007. 

^  .Xssistant  to  the  President,  .American  Locomotive  Company. 


as  that  cvf  the  United  State?  army  and  is  in  pleasing  <x>iitra$t  to 

the  army  in  regard  to  internal  strife  ai'^J  bickering. 

Another  form  of  growth  is  seen  in  the  contrast  between  the 
New  Vork  Central  property  today  and  when  the  road  from  Xew 
York  to  Alb'iny  wis  owred  by  ?i.\teen  diilereiit  companies.  On 
January  i,  1906,  fifty-four  roads  were  combined  under  one  oper- 
ating management,  a.s  the  "New  York  Central  Lines." 
/In  October,  1905,  Mr.  E.  H.  Harriman  and  party,  on  their  way 
from  the  Orient,  crossed  the  North  .Amerium  coiuinent  in  a 
memorable  trip  with  a  rail  journey  of  3,239  mile>,  which  l>egan 
October  23rd.  30  minutes  after  3:00  o'clock  at  San  Francisco, 
and  ended  at  43  minute-;  after  7:00  o'clock  on  October  20th — or 
73  hours,  and  12  minutes  later.  The  path  included  the  Southern 
Pacific  to  Ogden ;  the  Union  Pacific,  from  Ogden  to  Omaha;  Chi- 
cago &  Northwestern,  from  Omaha  to  Chicago ;  Lake  Shore  & 
Michigan  Southern,  from  Chicago  to  Buffalo;  and  E'-ie  Railroad, 
from  Buffalo  to  Jer.sey  City.  .\n  average  speed  of  43.3  miles  per 
liour  was  maintained  .i.cross  the  entire  c<'ntincnt.  or  ly  hours  and 
15  minutes  faster  than  any  previous  trip  from  San  Francisco  to 
New  York.  During  dinr.cr  the  first  evening  from  San  Francisco 
the  Sierra  Nev.-^.da  Mountains  were  crossed  at  an  elevation  of 
7,018  feet.     Great  Salt  Lake  was  crossed  over  the  Lucin  cut-off. 

The  entire  trip  of  7.775  miles  from  Yokohama  to  Jersey  City 
was  covered  at  an  average  speed  of  2.?.7  :niles  per  hour,  including 
all  stops  and  transfers.  For  this  service  between  San  Francisco 
and  Jersey  City  thirty  locomotives  were  required;  and  that  such 
a  performance,  conducted  without  pause  or  delay  of  any  kind, 
could  be  carried  out  with  perfect  comfort  to  the  travellers,  speaks 
vol'imcs  for  the  transportation  organi;ratic>ns  which  were  involved. 
.\oi  only  does  it  speak  volumes  for  the  organizations  themseb-es, 
but  for  the  co-operation  existing  between  these  organizations 
which  rendered  it  possible  for  one  to  take  up  and  perfect  that 
which  the  previous  one  had  brought  to  its  hands.  It  will  be  re- 
membered that  the  daughter  of  the  President  of  the  United  States 
was  a  member  of  the  part}%  and  that  no  attempt  was  made  in  the 
direction  of  high  speed.  The  safety  and  comfort  of  his  guests 
was  Mr.  Harriman's  first  consideration  throughout  the  Journey. 

In  this  development,  which  is  the  most  remarkable  of  modern 
times,  many  lives  have  been  spent  for  the  benefit  of  others;  and. 
thar  this  statement  is  literal,  may  be  seen  by  anyone  who  crosses 
the  western  deserts  to  find  the  graves  of  railroad  pioneers  strew- 
ing the  way.  To  again  mention  the  Santa  Fe  Railway — this  line 
crosses  mountain  and  desert  for  a  large  part  of  the  way  parallel 
and  in  sight  of  the  old  Santa  I'e  Trail ;  and,  if  the  stories  of 
this  trail  could  be  given  us,  it  would  be  full  of  records  which 
would  stir  men's  blood. 

We  also  ewe  much  to  faithful,  high-minded  men.  some  of 
whom  are  gone,  who — while  not  directly  connected  with  the 
actual  development — have  nevertheless  been  in  most  intimate  con- 
tact with  it.  I  refer  to  the  technical  newspaper  men  who  played 
an  exceedingly  important   part   in  connection   with   this   growth 
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uliich  ha.--  Ikcohk'  ^o  important.  VVc  owe  more  to  tlie  teclinical 
papers  which  Iii-.vc  devoted  themselves  to  the  held  of  transporta- 
tion— more  than  is  likely  ever  to  he  paid  in  appreciation  or  any 
other  way.  Jt  is  a  fact,  tluit  some  of  tiie  ino.>.t  vital  features 
which  have  tein!ed  to  nnite  and  improve  transportation  methods 
in  the  past,  originated  in  the  offices  of  these  papers.  While  condi- 
tions have  chanued  and  are  chanij^infj;.  these  influences  are  still 
strong,  and  the  members  of  this  Associ.nion  should  hear  in  mind 
these  facts  which  have  been  casually  mentioned. 

In  connectioti  with  the  responsibilities  of  our  uKinbers,  it 
would  be  well  to  reincniber  that  there  are  strong  technical  papers 
in  this  field  to-day,  and  papers  which  arc  earnestly  directing  their 
etforts  towards  advancement  and  iniprovemenl  which  will  always 
be  necessar\.  In  dealing  in  i  business  way  with  these  pul)lica- 
tions  it  i.s  n-  t  out  of  place  to  sua;gest  that  those  which  really  iia\  e 
borne  the  burdens  of  this  effort,  and  .'re  still  bearing  them,  are 
worihv  of  mo>t   careful  consideration. 


MOTOR  CARS  IN  FORHGN  COUNTRIES. 


In  an  effort  to  ascertain  the  usefulness  of  railway  motor  cars 
to  be  ci])erated  in  coinieetion  with  the  regular  steam  service,  the 
I'ennsylvania  Railroad  last  fall  commissioned  a  committee  of 
three  ofliciajs  to  go  to  Kurope  and  sec  what  had  been  done  there 
along  this  line.  The  rei>ort  of  this  conmiittee  whieh  has  ju>t 
been   submitted   inchitlcs   the   following: 

"Rail  motors,  costing  from  $8,(K)o  to  $10,000  each,  have  been 
introdueed  to  a  greater  or  less  extent  by  all  principal  railways  of 
l-.ngianil;   also  by  several  on  the  Contitieut. 

"In  some  cases  they  have  entirely  displaced  tlie  steam  pas- 
senger service  on  branch  lines,  but  :ire  generally  being  useil  for 
supi)Iementary  service  in  connection  with  other  trains. 

'■The  car  i>  hi  charge  of  a  guard,  who  issues  tickets  and  col- 
lects fares.  besi<lcs  performing  necessary  duties  in  connection 
with  the  Ii.indling  of  luggage  and  i)arcels.  He  also  keei)S  the 
necessary  train  records.  On  lines  where  motor  ears  ;ire  o])er- 
atcd  the  freight  train  service  is  performed  by  a  rcgul.ir  loco- 
motive. 

'"It  appears  tliat  where  rail  motor  .service  has  been  established 
travel  has  increased  to  a  considerable  extent.  Within  itself,  the 
service  is  not  remuner.itive,  but  the  expense  would  seem  to  be 
w.irr.tnted  when  its  value  as  a  feeder  in  creating  .idditional  long- 
distance tr.ivel  from  tlie  main  line  steam  trains  is  considered. 

"Operating  officials  of  roads  on  which  this  character  of  service 
h.'is  been  est.iblishe*!  were  rather  enthusiastic  as  to  its  possibili- 
ties. The  mechanical  (»tilicials,  however,  were  not  favorable  to 
k./  It  ivas  admitted  th.it  there  is  a  slight  saving  in  fuel,  but  it 
is  claimed  that  this  is  more  th.in  offset  by  the  increased  cost  of 
maintenance  and  the  loss  of  service  while  undergoing  rejKiirs. 

'■(  )n  the  Continent,  while  this  service  is  in  .actual  oper;ition  to 
a  Hmite<l  extent  in  Germany,  France  and  Italy,  niilw.ay  officials 
still  c»m.sider  it  to  be  in  :iu  experimental  stage. 

"We  inspected  the  (irc.it  Western  Railw;i\  motor  service  from 
Sonthall  to  I-".iling,  both  stations  being  sulnnb.in  to  London.  The 
speed  ranged  from  twenty  to  forty-t"ive  miles  an  hour.  The  driver 
s.nid  the  car  w.is  capable  of  fifty  miles  i)er  hour,  'ihe  car  ran 
smoothly,  without  noticeable  vibration,  and  had  been  in  suc- 
cessful operation  for  three  ye.irs.  The  Lon«lon,  Brighton  & 
South  Coast  Kailw.iy  has  two  gasoline  motors  in  service  at 
r>righton.  Each  car  is  erpiippcd  with. two  .?o-h.p.  Daimler  motors 
suspended  from  the  frame.  Xoise  and  vibration  were  noticeable 
while  these  cars  were  standing  with  the  motors  running.  There 
was  also  a  very  disagreeable  odor  from  the  gasoline. 

'The  London.  Brighton  and  South  Coast  Railway  has  small 
detachable  steam  locomotives  at  Brighton,  which  arc  attached  to 
trailers.  Local  officials  said  this  service  was  more  satisfactory 
than  by  the  gasoline  cars. 

"Gennan  railways,  under  government  management,  have  been 
experimenting  with  rail  mcjtors  two  years,  using  for  purposes  of 
comparison  a  .Serpollet  car  (steam,  with  coal  fuel),  a  Milnes- 
Daimler  car  (gasoline),  .and  an  Accumulator  car  (storage  bat- 
tery), also  a  small  locomotive  and  coach.  We  were  told  that  the 
experiment  so  far  showed  the  steam  locomotive  and  coach  to  be 
the  m<ist  economical  and  successful. 


"With  the  benefit  of  this  e.xperience  the  committee  is  of  oijin- 
ion  th.'it  the  installation  of  self-contained  motor  cars  for  pas- 
senger service  (m  cert.iin  branch  lines  largely  depends  upon  t!i. 
gradieius,  the  i)ossibilities  for  increased  travel  and  the  possihl 
saving  from  a  reduction  in  the  train  crews.  .\  small  tank  loco 
motive  and  car,  e(|uipped  for  operation  in  either  direction  witli 
out  turning,  connneuds  itself  as  the  most  elastic  adaptation  of  tli. 
rail  motor  which  came  under  our  observation  and  appears  to  b 
in  the  line  of  future  development  .ibro.id." 


TuK  M.w,  XoT  THK  bvsTK.M. — 111  in\   whole  work  on  the  Santn 
I'e  I  have  found  that  system  alone  is  not  sufficient,  that  statis- 
tics  alone   are   not    sufficient,   and,   to   branch   away    from   store 
keeping    for  a    moment   to   a    different   br.inch,   the   thing   that   ba 
struck  me  most   is   that   in   the   engine  it   is   iKjt  the  type  of  eii 
gine,  it  is  not  tlie  weight  of  engine,  it   is  not  the  style  of  engiiv 
that  counts  in  mechanical  ojjeration,  it  is  the  master  mech.inic  wii" 
li.as  charge  of  th.it  engine.     One  master  mechanic  will  -make  . 
light,  old,  half  worn-out  engine  do  better  work  th.in  some  otlii. . 
master  mechanic  will  get  out  of  a  modern  engine.      The  opposii' 
is  also  the  case.     A  splendid  modern  engine  with  ;i  good  master 
mechanic  l<H>king  after  it  will  do  stupendous  work,  but  it  is  not 
the  type  of  engine  th.at  counts  nearly  as  much  as  it  is  the  typv 
of  man  that  is  b.ick  of  the  engine,  ;md   I  think  ili.it  that  sanii 
thing  is  true  of  storekee]»ers  as  it  is  of  master  mechanics.     It  i- 
the  storekeei)er  who  counts,  the  man  who  is  interested,  enthusi- 
astic and  i)ushing  in   his   work,  and   if  you  have  that  kind  of  a 
man   he   will   evolve   :i   system   ;in<l   profit   by  other   systems,   and 
di-liver    the   goods. — Mr.    I liiniuiiton    liiiirrsoit    before    the   Rail- 
zedY  Sforckerf>crs'  .  Issociatioit. 


.\iTO.MOiJiLE  B.\c;(i.\f;E  Tkl'cks. — For  some  time  past  there  has 
))een  in  use  nt  the  Broad  Street  Station  f)f  the  Pennsvlv.ini a 
Railroad  in  I'lnkadelphia.  three  b.igg.ige  and  mail  trucks  whicli 
;ire  propelled  by  electric  motors  takihg  current  from  storage  ,, 
b.itteries.  In  general  appear.mce  they  look  much  the  same  .is 
the  hand-pulled  truck  of  large  size.  The  batteries  are  mounted 
i)elow  the  platform  and  the  motors  drive  the  wheels  throuiili 
gears.  The  spee<l  is  controlled  by  a  small  lever  on  the  tongue, 
by  which  they  are  steered,  and  is  so  arranged  that  iPNie  tongue 
is  dropped  or  the  operator  lets  go  the  handle,  the  current  is  shut 
off  ;ind  the  brakes  applied.  The  operator  walks  ahead  of  tlu 
truck  the  same  as  if  he  was  pulling  it.  These  trucks  have  been 
very  satisfactory  and  it  is  jjlaimed  to  add  more  in  the  near 
future. 


Akr.vtep  Ste.\m. — Scientific  research  has  recently  produced 
.inoiher  and  much  more  efficient  method  of  increasing  the  thermo- 
dynamic vabu  of  the  steam  and  its  working  efficiency  than 
simple  superheating.  This  is  the  h'ield-Morris  system  of  what 
may  be  called  the  aeration  of  the  steam  by  forcing  into  it  under 
suitable  j)ressure  .1  definite  and  exi'Ct  proportion  of  air,  anil 
superheating  the  mixture  before  allowing  it  to  pass  to  its  work 
in  the  cylinders  This  mixture  has  been  found,  both  experi 
mentally  and  in  ordin.iry  practical  working.  Xo  effect  consider- 
ably more  than  natural  steam  is  capable  of,  whether  superheated 
or  not. — Mr.  I\  A.  I.qjit  in  the  Times  I:ii^iriecriu<:  Siif>plciueiit. 


Railro.mis  Whk  11  r.w  I'KxsioNS. — It  is  said  thaf  ttie  Xcw 
York  Central  Lines  will  at  an  early  'late  be  included  among  the 
systems  having  pension  departments.  The  list  of  those  havmg 
ihese  and  the  year  in  which  they  became  effective  is  as  follows: 
Baltimore  &  Ohio,  in  1884:  Pennsylvania  Railroad,  in  1900;  Chi- 
cago &  Northwestern  and  Illinois  Central,  in  1901  ;  Southern  Pa- 
cific lines.  I'nion  P.Tcific,  Oregon  Railro.id  and  Navigation.  Ore- 
gon Short  Line,  Philadelphia  &  Reading,  t^aware,  Lackawanna^ 
&  Western,  Buffalo.  Roche.«ter  &  Pittsburg,  and  Canadian  Pa- 
cific, in  1903;  Atlantic  Coast  Lines,  in  1904;  Atchison,  Topeka  & 
Santa  Fe,  Jan.  i,  1907. — Raikcny  IVorhl. 
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KLKVATION'   AXU   I'l.AN    01"    SHAM     MOTOR   CAR — CHICAGO,   ROCK   ISLAXD    &    PACIFIC    kV 

GANZ  STEAM  MOTOR  CAR. 


Chicago,   Rock  Islaxu  &  Pacific  Ry. 


The  Chicago,  Rock  Island  and  Pacilic  Railway  Co.  is  soon  to 
receive  a  Gaiiz  self-propelled  steam  motor  car  from  the  Rail- 
way Auto  Car  Company,  New  York,  the  American  company 
which  controls  the  patents  and  manufacturing  data  for  the  Ganz 
system.  From  the  general  plan  and  elevation  shown  herewith, 
it  will  be  seen  that  it  is  a  car  having  a  total  length  over  end 
sills  of  54  ft.  10^  in.  and  a  seating  capacity  of  52  passengers, 
including  16  in  the  smoking  compartment.  A  baggage  room  7 
ft.  1)4  in.  long  is  located  just  ahead  of  the  passenger  compart- 
ment and  ahead  of  this  is  the  motorman's  compartment  at  the 
forward  end  of  the  car,  which  contains  the  generator  and  acces- 


STKAM     MOTOR    IN    GANZ    MOTOR    CARS. 

>orics,  and  is  6  ft.  4>4  i"-  Jong  over  all.  The  coal  bunker  i-« 
supported  over  the  front  end  sill  and  the  coal  is  removed  through 
a  small  sliding  door  opening  into  the  motorman's  compartment. 
1  he  coal  bunkers  carry  sufficient  fuel  for  a  continuous  run  of  50 
miles.  -■•■;vv.v ■%/.:.  -'^/j  ->'-,i  ■:;. 

The  feed  water  for  the  steam  generator  is  carried  in  two 
I'Uigitudinal  steel  tanks  suspended  from  tjic  underframe  of  the 
*^ar.  These  tanks  have  a  total  capacity  of  600  gallons  or  suf- 
ficient for  a  continuous  run  of  about  60  miles.     The  steam  gen- 


erator, of  the  standard  Ganz  type,  is  42  in.  outside  diameter. 
This  steam  generator  is  capitble  of  developing  a  maximum  of 
i2b  h.p.  in  conjunction  with  the  compound  steam  motor  which 
is  mounted  in  the  forward  truck  and  drives  on  the  rear  axle 
thereof. 

A  view  of  the  steam  motor  with  the  cover  enclosing  the  gears 
and  link  motion  removed  is  given  in  one  of  the  itlustrations. 
This  motor  has  compound,  steam- jacketed  cylin<lers,  and  is  en- 
tirely enclosed.  The  gear  case  is  partly  filled  with  oil,  so  that 
all  moving  parts  receive  a  continu<ius  and  thorough  lubrication. 
The  normal  speed  is  600  revolutions  per  minute,  although  it  can 
be  operated  satisfactorily  up  to  a  speed  of  900  revolutions  per 
minute.  The  working  pressure  is  270  pounds  per  square  inch, 
the  steam  being  superheated.  The  motor  is  controlled  entirely 
by  levers  conveniently  located  at  the  right-hand  side  of  the 
motorman's  compartment.  .-•    -•\. 

The  car  body  is  of  all  steel  construction  with  tlie  interior  fui- 
ished  in  quartered  oak.  The  general  scheme  of  design  of  the  car 
bo<ly  is  the  same  as  is  used  on  most  of  the  all-steel  passenger 
coaches,  which  have  been,  or  are  being,  built,  i.  e.,  the  vertical 
loa(l\)f  the  car  and  its  lading  is  carried  by  the  sides  of  the  car 
below  the  belt  rail,  whicli  are  in  the  form  of  deep  plaie  girders, 
while  the  buffing  strains  are  taken  care  of  by  relatively  light 
longitudinal  center  sills.  The  total  weight  of  this  car  in  working 
order  fuHy  loaded  is  ,^6  tons.  The  car  is  equ4ppe<1  with  W'esting- 
houst  automatic  brakes,  the  air  conipres.sor  being  of  thr  axle 
•  iriven  type  and  mounted  in  the. trailer  truck. 

The  car  is  designed  to  maintain  a. speed  of  35  miles  an  hour  on 
.  a  level  track.  24  miles  an  hour  on  a  r  ix-r  cent,  grade  and  15 
iniics  an  hour  on  a  I'j  per  cent,  grade.  It  is  also  capable  of  haul- 
hig  a  trailer  at  a  speed  of  .w  miles  per  hour  on  a  level  track, 
and  15  miles  an  hour  on  a  i  per  cent,  grade.  The  fuel  is  to  be 
coke  and  the  consumption  is  not  to  exceed  16':$  pounds  per  mile. 

This  is  the  first  standard  car  of  the  Railway*  Auto  Car  Com- 
pany to  be  built  and  delivered  in  this  country,  although  orders  for 
iitlur  cars  of  this  general  type  are  now  being  executed. 


Roi.i.iNc  Stock  of  the  Pf.xksylvam a.— Between  the  years  i<S(» 
and  1906,  inclusive,  there  were  1.216  new  locomotives  added  to 
the  equipment  of  the  Pennsylvania  System,  and  1.3.C  locomotives 
rebuilt,  all  of  which  increased  the  total  tractive  efl[ort  from 
73,200.000  to  i66,i0o.ooo  lbs.  During  the  same  time  there  were 
122,718  freight  cars  built  or  rebuilt,  giving  an  increase  of  4^27,000 
tons  in  loading  capacity. 
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The  Chicago,  Burlington  &  Quincy  Railway  has  just  completed 
at  its  Aurora  shops,  a  new  air-brake  instruction  car,  which  con- 
tains many  points  of  interest,  especially  in  connection  with  the 
best  location  and  arrangement  of  the  apparatus. 

Reference  to  the  illustration  will  show  that  the  car  contains  a 
most  complete  instruction  equipment  for  both  the  New  York  and 
Westinghouse  systems,  as  well  as  for  electric  and  acetylene 
lighting  systems.  The  view  showing  the  floor  plan  taken  in 
connection  with  the  interior  view  of  the  car,  will  show  that  by 
careful  study  a  very  large  amount  of  apparatus  has  been  col- 
lected into  a  small  space  in  such  a  manner  that  practically  all  the 
parts  needed  for  instruction  on  any  particular  point  can  be 
brought  into  clear  view  of  the  men  seated  in  the  class-room. 
This  will  permit  the  proper  and  convenient  instruction  of  the 
men  without  necessitating  their  following  the  instructor  to 
various  points  of  the  car  for  demonstration  of  particular  details, 
tims  not  only  facilitating  but  also  improving  the  results  of  the 
instruction.  .  ;^  *•  ^^-  \ 

The  car  body,  which  Avas  converted  from  a  mail  car,  is  divided 
into  three  compartments — an  office  I2  ft.  long;  a  class-room  41 
ft.  long,  and  a  boiler-room  9  ft.  long.  The  office  is  arranged 
with  a  roll-top  desk;  upper  and  lower  berths :  Avardrobe  and 
toilet  room.  Abo\e  the  desk  is  placed  a  triple.x  gauge  for  indi- 
cating the  train  line,  signal  line  and  brake  cylinder  pressures 
underneath  the  car.  The  boiler-room  contains  a  40-in.  vertical 
boiler  carrying  200  lbs.  pressure  and  equip})ed  with  shaking 
grates  and  an  extension  smokestack.  Water  is  supplied  from 
a  Ooo-gallon  water  lank  by  either  an  injector  or  a  duplex  pump. 
.\  9"  j-in.  air  pump,  wiiich  supplies  air  for  the  apparatus  in  the 
class-room,  is  attached  to  the  boiler.  A  Baker  heater  iij  included 
for  warming  the  car,  A  coal-storage  space,  with  a  capacity  of 
2  tons,  is  located  on  the  oposite  side  of  the  car  from  the  water 
tank. 

In  the  forward  end  of  the  class-room  there  is  space  for  j8 
men  to  be  seated  on  folding  chairs.  The  52  brake  cylmdcrs,  con- 
sisting of  30  Westinghouse  8  x  12  freight  brakes;  11  New  York 
8  X  12  freight  brakes;  2  Westinghouse  10  .x  12  tender  brakes, 
and  2  Westinghouse  10  x  10  driver  brake.s.  are  all  in  full  view 
from  the  seats  in  the  class-room.  The  freight  brakes  stand 
vertically  in  two  rows  on  either  side  of  the  car,  the  rows  con- 
verging toward  the  Iwiler  end  for  the  purpose  of  bringing  the 
piston  rods  in  clear  view.  The  other  brake  cvlinders  are 
mounted  horizontally  below  the  lower  deck, where  they  can  be 
easily  seen.  One  tender  brake  cylinder  and  conncelions  is  bolted 
to  a  swinging  crane,  on  which  is  also  mounted  .«ix  triple  valves 
having  various  defects,  any  one  of  which  can  be  connected  to 
the  cylinder.  On  the  interior  view  this  crane  is  shown  swung 
against  the  left  wall  of  the  car.  To  the  cylinders  that  arc 
set  in  a  vertical  position,  the  trii)le  valvts  are  attached  by  means 
of  a  special  elbow,  which  brings  them  into  a  horizontal  position, 
the  same  as  they  occupy  underneath  a  car. 

To  do  away  whh  the  large  amount  of  piping  usually  found 
in  an  instruction  car,  for  representing  the  train  line,  45  of  the 
brake  cylinders  are  connected  to  lo  x  12  in.  equalizing  reserNtsirs, 
which  have  practically  the  same  capacity  as  a  40  ft.  i'4  in.  train 
pipe,  and  have  been  found  to  give  the  same  results  as  that 
amount  of  acttial  piping,  'llicse  are  placed  on  the  floor  and  are 
enclosed  in  a  galvanized  iron  casing.. 

As  can  be  seen  from  the  illustration  showing  the  piping  con- 
nections, the  brakes  can  be  operated  in  various  combinations, 
either  by  the  Westinghouse  E.  T.  system,  or  by  the  New  York 
system.  Practically  all  operating  features  of  both  systems  are 
connected  in  tandem  with  a  sectional  part,  so  that  the  interior 
workings  can  be  easily  demonstrated.  Some  of  this  apparatus  is 
hung  on  swinging  cranes  in  the  centre  of  the  car,  where  it  can 
be  brought  into  view  when  needed. 

The  air  signal  apparatus  consists  of  a  complete  equipment  for 
fourteen  60-tt.  cars.  th<  piping  beintr  placed  alonu  each  Mde 
of  the  clere  story.  The  signal  cord  handles  will  be  noticed  in 
the  interior  view.        -  ■..■•' 
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Colored  Wc'StiiiglioUbc  and  New  York  diayraniniatical  chart> 
are  mounted  in  a  case,  which,  when  in  use,  can  be  lowered  in 
front  of  tlie  class  and  at  other  times  h  secured  against  the  roof. 

A  bench  is  provided  on  which  arc  placed  the  sectional  parts 
of  air-brake  apparatus,  lubricators,  injectors  and  steam-heat 
apparatus.  Ihe  car  is  also  ec|nipi)e(l  with  I'yle  electric  lit-h-t  ap- 
paratus and  the  Adlake  acetylene  lighting  outfit,  both  of  which 
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are  complete,  and  while  installed  primarily  for  demonstration  are 
also  used  for  lighting. 

The  interior  of  the  car  is  tinished  with  light  drab  walls  and 
white  ceiling,  which  taken  in  connection  with  the  black  demon- 
strating apparatus,  gives  a  most  pleasing  interior  appearance.  It 
it  carried  on  two  six-wheel  trucks,  the  one  under  the  boiler, 
which  carries  the  larger  part  of  the  weight,  having  5x9  in. 
journals  and  the  one  under  the  office  end  having  4J4  x  S  in. 
journals. 


The  Tallest  Okfrl  Builui.ng.— The  Metropolitan  Life  lUiiid- 
ing  at  Madison  Square,  New  York  City,  is  havhig  an  annex  or 
addition  built  to  its  present  eleven-story  building  which  will 
include  a  tower  658  feet  high,  having  forty-eight  stories  hi  all. 
For  the  first  eleven  stories  the  addition  covers  an  area  of  153  x  75 
ft.  From  this  to  a  point  492  ft.  above  the  sround  the  tower 
win  be  75  X  85  ft.  in  plan.  Above  thi.s  a  pyramidal  structure  will 
extend  04  ft.  high,  the  whole  to  be  surmounted  by  an  octagonal 
cupola  70  ft.  high.  The  completed  building  will  have  a  total 
lloor  area  of  t. 085, 663  sq.   ft.,  or  about  25  acres. 


The  Recession  of  Xl\i;ara  Falls.— A  pamphlet  recently  is- 
sued by  the  U.  S.  Geological  Survey  states  that  the  rate  of 
recession  of  the  Horseshoe  fall,  or  the  rate  of  lengthening  of 
the  Niagara  gorge,  during  the  63  years  from  1S4J  to  1905  is  found 
to  be  5  ft.  per  annum,  with  an  uncertainty  of  i  ft.  For  the  3,^ 
years  from  1842  to  1875  the  rate  was  apparently  slower  than  for 
the  30  years  from  1875  to  1905-  The  rate  of  recession  of  the 
American  Fall  during  the  78  years  from  i8_'7  to  1905  was  less 
than  3  inches  per  annum.  The  present  and  prospective  diversions 
of  water  for  economic  uses  interfere  with  the  course  of  nature 
and  may  be  expected  to  modify  the  future  rate  of  recession. 


Present  Repair  Shop  Reoviremlnts.— A  man  who  formerly 
took  a  small  engine  into  the  shop  once  in  two  years  and  gave  it 
an  overhauling  in  two  months  must  now,  in  order  to  play  even, 
take  twice  as  heavy  an  engine  into  the  shop  once  a  year  and 
ilo  twice  the  work  in  30  days.  If  in  addition  he  is  to  do  better 
than  he  formerly  did,  if  he  is  to  improve  as  much  as  the  engine 
in  capacity,  he  must  repair  it  in  15  days,  therefore  do  twice  the 
work  twice  as  often  in  one-quarter  the  time.  This  is  not  an  im- 
possible task,  since  some  shops  are  doing  it,  but  they  are  excep- 
tions.—//orrmg/on  Emerson  in  the  Railway  Age. 


In  each  step  in  the  advancement  of  the  size  and  hauling  power 
of  locomotives  each  new  engine  is  expected  to  do  a  great  deal 
more  than  its  immediate  predecessor,  often  a  great  deal  more 
than  it  can  do,  and  generally  the  traveling  engineer  has  to  ex- 
plain why  it  would  not  do  better.  In  every  endeavor  to  make 
these  engines  haul  what  was  expected  of  them  we  have  gradually 
increased  the  load,  increased  the  time  over  the  division  and  de- 
creased the  speed  until  it  is  a  rare  thing  that  we  see  a  freight 
train  moving  faster  than  seven  miles  an  hour  over  the  controlling 
grades,  where  they  formerly  made  as  high  as  fifteen  to  twenty. 

On  account  of  the  increase  in  salaries  of  our  officers,  the  in- 
crease in  pay  for  the  men  who  run  the  engines,  the  increase  in  the 
cost  of  material  and  the  increase  in  interest  charges,  it  has  been 
necessary  to  take  advantage  of  every  opportunity  offered  to  see 
that  each  engine  is  given  all  it  can  pull  over  the  division  and 
yet  at  the  same  time  keep  the  traffic  moving. 

The  methods  of  rating  engines  are  as  various  as  the  roads  in 
the  country.  Each  road  appears  to  have  a  method  of  its  own, 
and  the  writer  will  only  give  the  methods  with  which  he  is 
familiar,  leaving  it  for  each  of  you  to  discuss  this  subject  an<l 
\our  own  method  of  rating  engines. 

The  method  used  by  the  Santa  Fe  System  in  rating  engines  is 
first  to  ascertain  the  theoretical  rating;  after  this  has  been  done,  a 
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representative  of  the  test  department  in  company  with  the  travel- 
V  ing  engineer  and  train  master  will  prove  this  rating  by  actual  test, 
using  engines  of  diflfcrcnt  classes.  After  the  practical  test  has 
been  made  and  any  or  all  errors  corrected  for  the  class  tested, 
the  remaining  classes  of  engines  on  the  district  are  pro-rated  ac- 
cording to  their  tractive  power. 

The  most  difficult  problem  after  the  rating  has  been  ascertained 
and  proven,  is  to  express  the  rating  intelligently  and  in  such  a 
form  that  the  dispatchers,  yard  masters,  foremen  or  switch  crews 
and  conductors  can  understand  and  easily  interpret  the  rating 
sheets. 

The  most  difficult  thing  to  impress  upon  those  interested  is  the 
fact  that  the  rating  is  often  governed  by  the  number  of  cars  in 
the  train;  the  greater  the  nuniDcr  of  cars,  the  greater  the  rolling 
'  resistance.  In  the  eyes  of  the  average  train  master  and  dis- 
patcher a  thousand  tons,  whether  confined  in  twenty  cars  or  in 
fifty,  is  a  thousand  tons. 


•  From   a    paper    presented    at   the    fourteenth    annual    convention   of   the 
Traveling   Engineert'   Association,    1906. 


Ai-Rii.,  loor. 


A MKRTCAN    ENGINEER    AND    RAir.ROAD   JOURNAE. 


14: 


I  Ik-  train  nIa^tcr  in  his  daily  rci)(>rt  shows  the  toiinagi-  ol  each 
vraiii  handled  ovor  his  torrilorv  and  on  the  same  report  he  nui>t 
4ix,w  the  niaximuni  tonnage  rating.  'Jhc  earher  rating  sheets 
nnly  show  two  rathigs,  one  for  loads  and  one  for  empties.  It  has 
iieen  our  ohject  to  jireparc  a  sheet  which  will  show  the  correct 
ratintj  fur  engines,  wliether  heavy  or  light  loads,  or  whether  all 
i,);tds  or  all  empties.  The  rating  given  for  a  certain  muni )er  of 
cars  will  be  the  maximum  rating  for;  the  ciigme  for  the  given 
inimher  of  cars. 

liuurc  I  is  a  curve  .showing  rolling  or  frictional  resistance  iii 
Im.ihkIs  i)er  ton  for  speeds.  Figiire  2  sliows  decrease  in  tractive 
|M.wer  with  increase  in  speed.  Mgure  3  shows  methods  of  ex-\ 
(irosing  tonnage  rating,  a  hooklet  for  each  division,  and  a  page 
i,,r  different  toiniage  districts. 

Referring  to  Figure  3.  this  rating  is  shown  for  citrs  weighhig 
fifty  tqiTS  down  to  cars  weigliing  sixteen  tons.  , By  using  this 
rating  sheet  the  train  master  in  his  daily  rei)ort  shows  that  his 
train  came  in  with  so  many  cars  and  certain  tomiage;  hy  refer- 
ring to  the  rating  sliect  it  will  show  what  the  rating  should  ha\e 
Ijeen  for  that  number  of  cars,  and  this  rating  will  he  the  maximum 
rating  for  that  engine.  You  will  note  on  the  same  chart  that  the 
maximum  rating  is  shown  in  cars  weighing  iVfty  tons,  and  for 
«verv  car  added  to  the  train  ahove'this  given  numher  of  cars  a 
.  •  r(?thiction  from  the  inaximum  rating  inust  be  ina<l€  of  from  four 
to  live  tons.  The  four-ton  reductit)n  is  generally  uKule  on  a 
division  where  the  track  is  generally  straight  and  the  live-ton 
reduction  is  made  on  a  division  where  the  curves  are  more  pro- 
iiounced  and  where  prevailing  winds  are  cticountercHl.  I  cjiiuutt 
'  .-^av  that   this   reduction 'is  based  on  any  fixe<l   rule,  beyond,  a-^ 


i> 
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nuHtioned  above,  that  it  is  tlie  fruit  M  long  investigation  inul; a 
>eries  of  tests,  and  is  often  controlled  by  liical  covulitions;     .  ;\  ...■- 

We  have  found  in  each  case  where  the  rating  is  so  made  and 
>lH»wn.  if  lived  up  to,  there  is  a  great  deal  of  the  di^agreeai>le 
tu'ste  resulting  from  this  tonnage  ratiiy,'  luisiness.  eliliiinated 
\\  e  find  that  an  engine  can  pull  its  rating  in  sixteen-ton  cars 
1^  easily  as  it  can  pull  its  rating  in  lifty-ton  cars,  and  this  is,  one 
"I  the  secrets  of  properly  rating  engines. 

-\s  a  basis  for  calculating  the  maxiunun  rating  we  start  oUl 
with  a  resistance  of  five  pounds  per  ton  roHiiig  or  frictionaFfe- 
■^'■^tancc.  twenty  pounds  jR-r  ton  for  each  per  cent,  of  grade,  and 
"ne-half  iK>»uid  resistance  for  each  (Icgree  of  curvature,  where 
the  curves  are  compensated  for  forty-live  miles  per  hour 'speed. 
Now  for  the  minimum  rating  we  allow  the  same  ft »r  grades  and 
I'lir  curvature  as  with  the  maximum,  but  for  the  rolling  resistance 
^\e  allow  8.5  to  10  pounds  ])er  ton.  so  with  an  engine  of  4(m>oo 
pounds  tractive  power,  weighing  160  t<m.s,  We  I'liid  on  at  me  per 
'■eiu.  gratle  that  it  ct mid  pull  1,270  tons.  The  anal\-sis  of  ^'"^" 
total  resistance  is  five  ixninds  per  ton  for  frictioual  resistance, 
twenty  ])ountls  per  ton  for  grade,  and  where  the  maximum  curve 
IS  six  degrees  we  wt)uld  have  three  pt)Uiitls  ft)r  curvature.  gi\iim 
I  total  reslstanceOf  twenty •:eight  i)t>unds  per  toil.     Thi^^^  tlu 

tractive  power  giyes  a  total  tttnn.ige  of  1430.  and  subtnicting  the 
gross  weig[ht  of  the  engine  and  tender  in  working  order,  160  ttMis, 


we  wi!i  have  i._7()  tons,  the  maximum  hauling  capacity  of  the  en- 
gine with  tifty-ton  cars.  Now  with  enii>ties.  or  sixteen  and  twt»- 
third-ton  cars,  y^'e  have  a  t<mnage  idf  i^iia  I  he  minimum  ratin.j: 
of  l.iio  for  sixty-ft>ur  cars  will  be  a  diflFerence  t>l  lOo  ttms  >o 
the  rating  for  this  engine  should  l>e  Nhown  in  the  foliowinu 
maimer:  1,270  tons  in  twenty-hvc  car-s ;  1,262  twts  in  twenty- 
eight  cars ;  1.246  tcnis  in  thirty-two  cars,  and  so  <lown  t*>  i.iio  in 
sixty-four  cars.  This  formula  is  ftir  the  maximum  power  of  the 
engine  at  a  speed  t)f  from  live  to  seven  miles  an  hour  on  the 
hardest  pulls.  Shoultl  it  be  desirable  to  run  at  a  faster  .«ipee«l 
than  this>  yoiiniust  first  establish  the  maximum  spt-t-d  at  which 
you  wish  to  move,  that  is  over  the  controlling  grade,  antl  in 
addition  to  the  resisLuice  mentioned  alxne  vim  should  ailtl  to 
it  the  resistance  diie  to  increased  velocity,  as  shown  <^n  the  curve 
Xp.  I. .  The  alx)vc  %nres  are  .for  favt)rabk'  ctnulilions — favor- 
able as  t<>  condition  of  engine  and  favorable  weather. 

>\ntuheT  factor  entering  into  the  resistance  cohmui.  very  •>Hen 
the  eontrtiliing  luie.  is  the  wind  resistance.  This  factt>r.  !  regret 
tostatc.^  has :not  been  .satisfactorily  adjuste<l  anvwhere.  althtiugh 
we  all  know  that  a  quarter  wind  offers  the  greatest  resist am-e. 
Still  on  nccouiit  of  the  variety  of  cars  com]»t>sing  the  average 
freight  train  it  is  iuilH>.ssible  to  fix  any  set  percentage  of  re- 
iluctitm.  ■  v:  -.  -  . 

Ani>tber  factor  which  enters  the  resistance  column  is  the  tern- 


WESTERN  DIVISION  INDEX 

1st    District                             Page  1,  2,  3,  4 

•2nd  District                                 "     6, 

3rd  District                                "     «,  8 

4th  District                                 "     «,  7.  8 

Great  Bend  District                '*     » 

Lamed  District                          "    10 

The  weight  of  train  should  never  exceed  the  tonnage  opposite 

the  number  of  car«.     Caboose  counted  as  one  car.  IS  tons 

WESTtRN  DIVISION                                T 

- 

TonnaCe 

No. 

Class  of  E.nsine                                | 

151 j    283     507  1  468  !  1050 

1200  1    825 

•1 

221      315 

District 

C«. 

i 

261      317 

!  354 

■ 

1 

1 

TONS                                     1 

19 

950 

(21)  1(22)     ....  1  .... 

20 

946 

1050     1100     

,  -  -  . 

.... 

.  .-  . 

24 

930 

1046    1092  ;  (29) 

28 

914 

1030 

1076     1450     134) 

1500 

*  •  •  • 

Caddoa 

32 

896 

1014 

1060    1438    1700 

1492 

,*.■, 

-i... 

36 

876 

996 

1044    1422     1692 

1476 

•  •  •  . 

•  •  •  • 

40 

856 

976 

1026    1404    1676 

1460 

2000 

to 

44 

831 

959 

1008     1184     1658 

1440 

1984 

«  ■  •  • 

•  ••« 

48 

816 

931 

988     1365     1640 

1420  ;  1968 

•   •  •  •- 

Hiltoo 

52 

(49) 

916 

968    1345     1620 

1400  ,  1950 

56 

(55) 

948    1325    1600 

1375  !  1942 

60 

.... 

.... 

(57)  ;  1300    1575 

1350 

1922 

«4 

.... 

..... 

1275    1550 

1325 

1900 

.... 

6S 

.... 

.... 

1250    1525 

1300 

1875 

7« 

•■ 



.  ■  •  k 

. «... 


.... 

1225    1500  1  1275 

1850 

.... 

/-■,".:  ■.'\:-^--':p;       Fig.  3. 

IK'rattire.  lii  the  c.xfreiiie  southern  section  of  the  country-  wliere 
the  teinperatirrcjs  even  thnmghont  the  entire  year  t)r  never 
below  tlie  free/iiig  ]>oint.  it  is  not  necessary  to  take  itito  consitkr- 
atioii  the  temperatnrc,  but  in  the  colder  climates  where  the  pre- 
vailing temperature  in  winter  is  Ik'Iow  the  freezing  i»oiiil  we 
tind  it  is  necessary  to  niaVre  ct)nsi«lerable  re<lui-ti4>n.  It  is  A'Ctts- 
ttnn  of  the  Western  rt)ads  and  some  of  The  divisions  on  the 
Santa  Fe  System,  tt)  make  a  reductitm  t)f  ten  per  cent,  between 
the  months  of  .st>vember  and  .\i)ril  iintkr  favt>rable  winter  con 
(litions.  But  it  hiis  been  owr :  ex|H?ricnce  for  a  firosty  or  wet  r.iil 
tt>  ntaWc  a  seven  per  cent.  reductit»n.  from  Ihirty-two  ch-grees 
<ltiwn  to  zero  h'abrenheit  make  a  ten  ])er  cent,  reductitm.  atnl 
trtuu   /.en>  bylow    tti  make  a   twenty  j>er  cent     rethution. 

Ill  .addition  to  this  \v.e  have  anottlicrtcdttct ion  which  the  writer 
thinks  shotild  be  made,  but  ;it  the  same  ttm^*  it  is  a  very  dcHc.it e 
<[uestion.  namely,  tire .rcdtictioiis  <Mi:accoiMit  of  the  «nnlititMi  of 
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nioii'ntc<!   ; 
\   bcnvii  i. 

'ipivunttt!-. 


.:;ul  -v(j\y    '■>      ■     ■"■   \'    •■lUMtir.il    i.-hait : 

\  luVlj,.  VvJ.K  ,  iK'  knvcicdi  in 

(ttlicr  iinit  iicil  ;isiahist  thcrpcvl' 

t»ruvuK>l  uji   wluch  ai v  i^i.^ccti  the  i  i>v*^f"i>;il  p-irt-- 

ajipariilu>i     Uibricut t)"ir s,    ii Jj fct< »r>*    -ii n i     si t;na- lu:;i l 

ii'  ftir  1-  ;VK'  1 ';nirii'r»i:  w  iiif.  iVU?  vKrt^'ir-  litii't.  ''P- 

iditui?;-  iHlti'it,  bntiv  of  which 


I  IW   iiUvn'tf:  >'l-4h' 
wliito  c-.viiing, '; «  hiV-U  >•♦«' t 
-t rat ii Jji  ;i'i>ini r;uu  - 


;J\ il  j»rj(iu.4ial>   »< >!  >U.\u> •iL^ir.Ukiii  ufi 


\   viiMipli.Kt   rtTcnU^    '- 
S.:  *iei'il(.>^ic:^l   Surv-o  U)at   tlie { raU;     •: 

J,,.  .1  .tlK  Jforsosliiu'  iViU.  or,  tlu.    r.av   ..f  Tcnqlluniii.n  ■■i 

ilic  /. ...^..ia.aorijr..  dilriii'JT  tlu> ''.V  y^;ir>  fri>i»^  if^-i-'  t<'  i<»»>5  i>.t'.ninl 
in  t«»  5  h.  vpi-r  .'Miiinin.  with  ;tn  nn.uM-i-^inty  (if   i    u.     I'orrtlu'  ..s 
.'.rs  .from -1:842  1  i'lKiTyntty  slower  than  for 

the   3«i  \ii'aTS   fronj    1.^73   l"    lu*',-.       i  liv   ratxt  i»f  rvrcssic.n.  <>f  ilic 
Vnicrican   Fa;!}  >IiJTiii!^- tho  7S  years  frnnV  1X^7  to    ujrt?:  w;is.  lv?i> 
!hat»  3  itiflws  iior.:iilnnin:      I'hc  prv^i-wt  a«»l  j)r(i>pt-ctiv€  xlivcfsions 
i.f  .\v-at:cr  iEf)r  ecnnoni  i.i}U'ri<,Fc  with  tJte-coUTseot. nature 

and  m^  lie  <*3ipecriiVl^  tv>  luodify  the  fuinrc^TAtc  of  r«ff essiotl. 


i'iu..-iL.Nr  ki.r.MK  Miui'  feEOt'lftKMCNrst;— A  iiuM.  v\l,..  i.-nucrly 
tfiuk  a  small  engine  int..  \^-a  -Iv'P  f'nrc  in  two  years  am]  fe-avc  it 
an  «jvcrhauliniLr.ijr;t\x  ^v.  in  <.r<]<;r'lr.  play  cvett, 

take  tv^iccva^  Iveavy  atr  engiiic  into  the  shop  onrca  year  and 
•  l..  tvicc  the  \\orkyin  >v  <^ay>^^^^^^^^  in  addition  he  15  to  do  better 
than  he  fornicrly  did;  If  he  i5  to  improve  as  tnueli  as  the  cngnu- 
in  capacity',  feititi't  repair  it  iiii»5<Jay8i  therefore  do  twice  the 
work/twice  as  e^f I  no-quarter  tire  time.    This  h  not  an  im 

(ifi^sible  task',  since  s».me  shop*  are  doiiig  it.  but  they  are  excep 
uons.-r-lJorriiiiioii  Emerson  in  the  Railway  Agr. 


TONNAGE  RATING.* 
li.v  F.  \V.   ]  iioM.v 


.\  tU»  .iitfi It  dr^ib  walls  -  and 
ruW«.iiwu  .with  l.hc  black:  dt-'m-n 
i.!-.t  jirca--*4nit'-iitterio,r  ai>pvarance.    ,  li  ; 
It    eafritHf  ..ii  ,l\v»,i  .m\  w  i^.i-l  ;tr,nelvs.   the- (m*r  tnVder    the  bc»iler., 
wliich   carj:iv?.\the  i^'ru.  r  jKiT.t  i.v^^^   tll>'   v.  >  iulu,  ;liaAiug'  ^    x   o   in 
i*JtjVH;.df  ■?'id-;ttu  uKrr.fch.  I -li.aviiia -^i 

juiirtiJii- 

.;rHK  J  A>;(>K;^f  OiK;!.^.^   I  All  IC'  p". nail  1  .lU    IWiiKl 

inn  ar  Xiadis<^^'!'  ^^•' .re.  .\.  >,     i  %  is  linViUi;  .aii,  antiex.<H- 

idditlqn^  bnili  r   pri  iynt''.'  •>yy- .bnildJiij^  :Avhifli" '  wH! 

iticlttdc  a  ,te\\t?r;'ji58-  :i:et  Ivljilv.  IirtYi^jsjj.  f.5ty-ei^hi  .stvi-ics  iil  'all. 

•     '       .  -t  vlcvi:  Nhtioi)  eoveif'j  rm  area.ot  r53'^;5 

tr.     1  n-'Hi  this  ^  to   a   ;>■  :   >    ;•(-    f^.;d:o\ethfUrntnvil  the  tower 
win  lie— -  \  V-  fv-  ill  nl;!!     '  \Ii. .\\'  till-  a  ipyfiiiuidal ;.&J.rtTc.tiire.  w ill 

.;  vi'!  ttiotintyxr  IW-- Ufi  octa.a,(-ritaI 

e.ui.»»da  vO'ii/.  high;.    Tile  vonipkted   lulilditMi;   wi^l' 'haVc'a-total 


111  each  »iiep  in  the  iidvaiicemcnt  of  the  stiite  aiKi  hauling  powdr^^ 
of  locpmoiivos  each  new  engine  is  expected  to  do  a  great  deal 
more   than   its   immediate  predece.-sor,  often   a  great   deal   more  .. 
ilian   it   can   tlu,  and   i.;eiierally  the  traveling  engineer  has  to  exW 
|M  111)   why  it  .\vould   111 'I   do  better.     In  ;eyi?ry  endeavor  to  .iiia1<v 
ihese  engines-haul  what  was  expected  ot  them  yyc  hUve  gradually    , 
iiicre.*i>ed  ttie  K>a<i,  increase*!  the  time  <;)ver  the  division  and  de 
leased   the  >pee<l  until   it   is  a  rare  thing  that  we  see  a   freiglii 
•rain  moving  fastw  than  seven  miles  an  luatr  over,  the  controlling:- 
grades,  where  they  formerly  made  as  high  as  fifteen  to  twenty.  X.^-.y 
<.in  account  of  the  increase  in   salaries  of  our  ofiicers,  the  in- 
':.-•■  in  i)a\'  for  the  men  who  run  the  engines,  the  increase  in  tlu  , 
uiaLerial  and  the  iucreaisc  in  iaterest  charges,  it  has  been  . J: 
y  to  take  advantage  of  every  opp'rtmiity  otYered  to  .see 
iuU   e.ich  tfiigiiie  i>  given  all  it  can  pidl  <>ver  the  division- atid 
vt  iit  the  ."-ame  tiine  keep  the  traltic  moving.  V    _ 

"Hie  metliod-«  of  ralinj^  engines  are  as  various  as  the  niads.i'iib' 
nKintry.     Ivaclt.  rpitd.  .appcar.S  ito  have  ii  tnethod  of  itfr;;0«-n,    . 
\\>\    the   writer"  will   otdy   give  theniethods   with   which  he.  i^ 
'  imiliir,'  leaving  it  lor  each  of  ybu  to  dUctiss; this. subi<?ct  itiid 
"u'r  own  nieth"><l  <•!  rating  vngines.  .     '  V  •     ••'. 

The  nutliod  Used  l>y  the  Santai  I'e  SystcTii  in  r.iting  engines  j> 
ifst  to  ascertain  the  theoretical  rating:  utter  this. has  been  donc.-ii  •■. 
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~  "  i»l  ill  M.ir«-s  t'fV Uunr 

!■'■    I  ■■.:'•'.•. 

1 .  pn -cntative  Ml  liie  ie>i  ilip.irtnieiil    in  ii"iMi)an>    widi  the  travel 
iiig  engineer  and  train  ma-<1ev  will  pri>\e  this  r.athig  by  .actual  te<i. 
using  engincs^i/f  difiVreiit   cla,«s<*s..  After  the  pr.ietic.d  test  ha- 
heen  niade  .and  any  or  all  errors  c^ifri-Cted   f"r  the  cUiss  ti'stcd. 
the  n-maim'ng  cla-ses  iyf  engines  «..u"  tjHv*J^>tfi^"!i  .i'*'*''  P.r*»-:r'^t*-*4^^^^ 
cordiug.to  their  tractive  jiower.    •-"':•■■:  'i'^    '    '      "  ;• 
I  he  most  tlilTicnlt  problem  after  the  rating  has  bceii  ascertained 

and  proven,  i-  '>  exp,rt^>^:»  th*-'  '^**i"w  •"*^''^'^''^^"^'>  '""'  '"  such  a 
form  that  the  tli-p.itchers,  yard  ma>«l<r>.  foremen  or  switch  crew- 
.rrid  conductors   can    imdcr^taml    .itid   i;i-<ily   interpret   the   ratiu'.; 

-lie^'ts,. 

The  iiiost  ditVicult  thing  to  inipre--  upon  those  interested  is  the 
f.iet  that  the  rating  is  often  goverjied  by  the  numl>er  of  cars  in 
the  train;  the  greater  the  immi>er  of  cars.  the.  greater  the  rollinL; 
resistance.  In  the  eyes  of  the  aver.ige  train  master  and  dis.- 
p.-itcher  a  thousand  tons,  whether  conlined  in  twenty  c.trs  or  in 
liftv.  is  a  thousand  tons. 


*  J'r/>m    a    (lapcr    proscntrrl    at    tlif    fonrtcpnth    anniial    com  t'ofum  -of    the 
Tr.-»\eling   Engiincr*'    A>isuciati'">n,    I'm^. 
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■n  ii/tiuIKil  o\vr  Jii'«  tvrriit)ry  an<l  -iH  tliv  <:ui\o  rr'ir'in  tic'  i;im>l' 
\\    tiiie"^ii:is><'!""i   t»>miai:0   ralikg.   '  The  ^i-arUi-r   rariu!:^ ;  >h<.'v:ti 
v-^iiww  itu'i (^:r;ittiii^ ;t•^W^  tVj^  lua<l>;;iini  oiH-  ,h\r  (.-iHjiticv;,  ;..M,^ii^ 
:,  ,:^tv:Mfijo'lMtfc  iirri»;iu\  a;>liv<.?r  \\vliic1i  Avill  :>1imw.  Uiv,;<?^'iT':^"t 
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the  engine.  \\  c  feci  sure  that  were  any  road  to  simply  make  a 
reduction  on  the  condition  of  the  engine,  there  would  be  a 
continual  warfare  between  the  mechanical  and  transportation 
departments,  unless  the  condition  be  based  on  the  mileage  the 
engine  makes  and  alk)\\anee  for  the  time  the  enj^ine  has  been  out 
of  the  -sliop;  nor  are  we  aware  of  any  road  tliat  allows  any  re- 
duction to  be  made  on  account  of  the  condition  of  the  engine. 
We  do  believe,  however,  that  tlie  reductions  should  be  made  for 
the  condition  of  the  engine,  that  is,  the  master  mechanic  and 
traveling  engineer  should  say  what  is  the  condition  of  the  engine, 
;md  each  engine  shotild  be  place<l  imder  a  certain  class  or 
number  of  condition  rather  than  the  time  that  it  has  been  out 
of  the  shop.  1  would  say  the  engines  should  h^•  divided  into  three 
classes,  li  an  engine  is  in  good  condition  and  good  for  maxi- 
nuim  tomiage,  we  will  call  it  A  class;  when  it  reaches  a  certain 
ciiiiditioii  a  reduction  of  ten  per  cent,  should  be  made  and  we 
will  call  this  class  JJ,  and  then  the  third  class  with  a  twenty  per 
cent,  reduction,  which  we  will  call  C.  After  this  the  engine 
should  go  to  the  shop,  for  it  does  not  pay  any  road  to  keep  an 
engine  in  service  if  it  is  necessary  to  reduce  the  tomiage  below 
20  per  cent,  of  the  regular  rating. 

Until  the  roads  adopt  or  the  officials  stamp  their  approval 
upon  a  scheme  of  this  nature,  tomiage  rating  will  continue  to 
have  a  disagreeable  drawback. 

Recent  te-^ts  which  the  writer  has  made  with  cars  equipped 
with  ball  or  roller  center  and  side  bearings,  proved  that  with  the 
modern  roller  or  ball  bearing  an  increase  of  about  seven  per 
cent,  tonnage  can  be  hauled  over  divisions  having  a  number  of 
curves;  in  other  words,  on  a  six-degree  curve  the  engine  could 
start  fully  100  tons  more  in  cars  having  roller  bearings  than  in 
cars  having  ordinary  slide  bearings. 

While  in  motion,  a  train  moving  eight  or  nine  miles  an  hour 
on  a  tangent  with  the  common  slide  bearing  the  speed  of  the 
train  would  reduce  from  one  and  one-half  to  two  miles  an  hour 
when  pulling  around  curves;  with  roller  bearings  the  speed 
would  be  reduced  only  three  fourths  to  one  mile  an  hour.  This 
slight  increase  of  speed  would  allow  the  train  with  the  roller 
hearings  to  attain  a  higher  speed  on  a  straight  track,  pick  up 
speed  011  short  tangents,  and  approach  the  next  curve  with  i 
greater  momentum. 

We  all  arc  aware  that  there  are  very  lew  iraiii>  of  the  sanu- 
inimber  of  cars  an<l  the  .same  weight  which  will  pull  alike.  The 
writer,  when  making  some  tonnage  tests  0:1  uiountain  divisions, 
got  along  nicely  with  the  maximum  theoretical  tonnage  with  <;iu 
set  of  cars;  but  on  the  second  trip  with  the  same  weather  condi- 
tions, same  engine,  same  number  and  class  of  cars,  and  with  tift.v 
tons  less  tonnage,  actually  stalled  and  was  unable  to  pull  the 
ti>nnagc  over  the  same  territory. 

We  have  always  bein  able  to  pnll  nearer  tlio  nrixinuim  tou- 
ti.age  with  compound  engines  th.in  with  the  simple  engines,  li 
is  our  custom  to  give  simple  engines  a  lighter  rating  than  com- 
pound engines. 

With  the  simple  engines  when  they  stall  it  is  a  matter  of 
doubling  the  hill;  with  the  compoujid  engines  we  always  have 
the  ■  r»ig  Gun"  or  the  simpling  lever  to  fall  back  upon  to  tide  us 
over  the  critical  point. 

There  is  one  point  in  reference  to  tonnage  rating  that  I  wish 
to  dwell  on  for  a  moment;  it  does  not  particularly  injure  an 
engine  to  jnill  its  tonnage,  although  it  is  a  little  harder  on  the 
cvHnder  and  frame  to  wr»rk  at  full  capacity.  At  a  speed  of  six 
to  seven  miles  an  hour  it  is  not  as  hard  as  it  is  when  running 
at  a  higher  speed,  for  more  power  is  developed  at  a  higher 
speed  (evaporation  is  greater,  fuel  consumption  per  hour  is 
greater)  than  will  be  developed  .it  seven  miles  an  hour.  The 
engine  will  burn  more  coal  per  hour  when  running  at  fifteen 
miles  per  hour  than  when  running  at  .seven  miles  an  hour.  It 
is  true  the  total  consumiition  over  a  division  is  greater  on  ac- 
coimt  of  being  on  the  ro.id  longer;  but  what  does  the  injury  is 
to  have  the  engine  out  for  such  long  hours — the  engine  crew  T)e- 
comc  worn  out,  the  wafer  in  the  boiler  becomes  foul,  the  fire-box 
heconies  dirty,  causing  an  irregul.Tr  steam  pre'^-^ure.  resulting  in 
le.iky  flues,  etc.  This  one  thing  is  more  harmfnl  to  an  engine 
than  tlie   fact  that   it   is  pulling  heavy  tomiage. 


We  advocate  that  where  the  division  is  100  to  no  miles  i.i 
length  the  full  rating  should  be  given  the  engine;  but  where  the 
division  is  longer  the  rating  should  be  decreased  in  consider: - 
lion  of  the  length  of  the  division.  Not  a  decrease  proportion- 
ally, but  decreased  sufficiently  in  order  that  the  total  time  ove: 
the  division  should  be  reasonably  close  to  the  time  over  tli 
division  100  to  no  miles  in  length  with  full  tonnage. 

The  full  engine  rating  can  be  hauled  cheaper  on  a  double  tra. 
than  it  can  be  hauled  on  a  single  track.  For  where  there  is 
road  with  sufficient  business  to  move  their  engines  on  a  tonnay 
rating  basis  there  are  always  suffiticni  trains  to  cause  consider 
able  delays,  llowever,  a  g<H)d  deal  (>f  the  exjiense  of  pulling  r 
and  out  of  sidings  is  eliminated  by  roads  having  two  or  mor 
tracks. 

We  do  think  that  on  roads  where  traffic  is  sufficiently  heavy  t" 
cau>e  twenty-five  to  fifty  per  cent,  delays  in  taking  siding  awl 
getting  orders,  fully  ten  per  cent,  reduction  from  the  maximum 
rating  should  be  ni.ide.  Such  reductions  would  enable  the  engiin 
to  make  faster  time  betwcn  stations  and  consequently  shorten 
the  time  that  it  would  be  on  the  road.  We  believe  also  that  over 
divisions  where  the  grades  are  undulated  the  engine  should  be 
loaded  nearer  the  maximum  rating  than  over  those  division^ 
where  the  controlling  grades  are  ten,  hftecn  and  more  miles  in 
length. 

On  the  undulated  grades  where  the  maximuni  pull  is  only  three 
to  four  miles  in  length  the  momentum  will  enable  you  to  cover 
the  lirst  mile  in  good  time,  and  leave  you  only  two  or  three 
miles  to  be  gone  over  with  drag  speed.  Whereas  o>ver  the 
divisions  where  the  grades  arc  longer  sufficient  reductions  shouhl 
he  made  to  enable  the  engine  to  go  up  these  grades  at  a  faster 
si)eed  than  the  speed  which  it  would  otherwise  make  with  the 
maximum  rating. 


Higher  CLrrixii  Si-ekd  with  .\\  I.ntkk.mittknt  Cit. — An  m 
tennittent  cut  has  a  very  different  effect  upon  cutting  speed  from 
that  produced  by  chatter.  We  have  observed  in  a  large  luimhei 
of  cases  that  when  a  tool  is  used  in  cutting  steel  with  a  heavv 
stream  of  water  on  it  (and  this  is  the  proper  method  of  cuttini; 
steel  of  ail  qualities),  a  rather  higher  cutting  speed  can  be  used 
with  an  intermittent  cut  than  with  a  steady  one.  The  reason  for 
ihis  is  that  dtinng  ih.'.t  portion  of  the  time  when  the  tool  is  not 
cutting,  the  water  runs  directly  on  those  portions  of  the  lip  sur- 
face and  .nitting  edge  of  the  too!  which  do  the  work,  and  for  thi^ 
reason  the  tool  is  more  effectively  cooled  with  intermittent  work 
than  with  stc  ;idy  work.  .As  an  example  of  intermittent  work,  tlu 
writer  would  cite : 

(/.  Cutting  the  (»i:tside  diameter  of  a  steel  gear  wheel  castint*. 
in  nliieh  case  the  tool  is  only  one-half  its  time  under  cut. 

/'.  (Jr  turning  small  i>ieces  of  metal  winch  are  greatly  eccentric 

c.  Or,  for  exriinple.  all  planer  and  sha])er  work  which  is  not  tt( 
long. 

It  would  rceiv  from  a  theoretical  standi)oint  that  a  tool  would 
he  greatly  d-.maged  (and  therefore  a  slow'  cutting  speed  woul  1 
he  called  for)  by  the  constant  series  of  blows  which  its  cutting: 
edge  receives  through  intirmittent  work.  It  will  be  rememberei!. 
however,  that  in  planer  work  (and  this  class  of  intermittent  work 
eoi-.ies  to  the  direct  attention  of  ev(r\  machinist)  the  tool  is  moit 
fre(|uently  injured  while  dr.igging  backward  on  the  reverse  strokr 
of  the  planer  than  it  is  while  cutting,  and  it  is  very  seldom  thai 
a  t'loJ  is  damnged  as  it  starts  to  cut  on  its  forward  stroke.  In  all 
cases,  however,  where  the  trud  delhcts  very  greatly,  when  it  start- 
its  cut  on  intenniitei't  work  slower  speeds  are  called  for  than 
wonlfl   be    required    for    -teadv   work. 

The  above  remarks  on  ir,terniittent  work  do  not  of  course  apply 
'.d  cast  iron  with  a  hard  scale  or  the  surface  of  which  is  gritty. 
!t  i.-  evident  that  in  al'  such  ca;es  owing  to  the  abrasive  action  of 
tlie  sand  or  scale  on  the  tool,  intermittent  work  is  much  more 
severe  upon  the  tool  than  n  ste.-id\  cut. — .l/r.  I'lrd  ff.  I'nylor.  bi- 
jorc  the  Am.  Soc.  Mrcli.  Fttsrs. 


Pkxsiov  I'l'.S'U  Tntrkasko. — The  annual  :ipi)roj)riation  of  the 
rennsylvania  Railroad  lo  its  pension  fund  for  retired  employee- 
has  i)een  increased  from  .<j()<>.nfxi  to  $r)oo,of)o.  There  are  now 
1.040  men  on  the  peiisi(ni  rolls  of  the  ciimpany. 


Ai'KiL,   1907. 
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SIMPLE    LOXSULIU ATION    UJOiMUllVK    W  1 1  H    WALSCHAKkl    VALVE    GLAK — CHICAGU,    KOCK   tSL.VNIJ   &   PACIFIC   KAIL\V.^^. 


SIMPLE  CONSOLIDATION  LOCOMOTIVE. 


RATlflS. 
W'l-igli't  on   drivers  -f-   tractive   effort. 4. a 


Chicago,  Rock  Island  &  Pacific  Ry. 


Tlic  lialdwin  Locomotive  Works  recently  completed  the  de- 
livery of  an  order  of  83  large  consolidation  locomotives  for  the 
Cliicago,  Rock  Island  and  Facilic  Ry.  These  locomotives  have 
large,  simple  cylinders,  large  drivers  and  a  boiler  pressure  of  185 
ll>s.  and  indicate  the  recent  tendency  of  building  very  powerful 
freight  locomotives  with  coniparati-vcly  large  drivers  to  handle 
lieavy  trains  at  higher  speeds  than  was  previously  considered 
tconomical.  The  low  boiler  pressure  is  in  keeping  with  the  re- 
sults obtained  by  Dr.  Goss  in  his  experiments  *  and  has  been 
r^tandard  on  the  Rock  Island  for  all  types  of  locomotives  except 
•Ik-  I'acitic,  for  several  years.  The  l)()iler  in  this  case  is  designed 
for  200  lbs.  pressure  and  that  pressure  can  be  used  in  certain 
districts  where  a  larger  boiler  capacity  may  be  needed. 

lialanced  slide  valves  operated  by  a  Walschacrt  valve  gear  arc 
u>e(l.  The  center  lines  of  the  steam  chests  are  3I 2  inches  inside 
the  center  of  the  cylinders,  which  necessitated  the  use  of  a  rock 
^Iiaft  to  transfer  the  motion  from  the  plane  of  the  valve  gear 
which,  of  course,  is  outside  the  center  line  of  the  cylinders.  This 
rocker  arm  is  supported  on  a  frame  cross  brace  just  back  of  the 
cylinders  and  has  both  arms  extending  downward.  The  outer 
arm  connects  directly  to  the  top  of  the  combination  lever  and 
the  inner  arm  drives  the  valve  stem  through  a  crosshead  connec- 
tion, the  valve  stem  being  guided  by  a  bracket  supi)orted  on  tlic 
i<||>  guide  bar. 

1  he  frames  arc  of  cast  steel,  with  double  front  rails,  and 
measure  5  inches  wide  throughout.  Tlie  equalization  system  is 
broken  between  the  second  and  third  pair  of  driving  wheels. 
I  lie  loads  on  the  third  and  fourth  pairs  ot  wheels  are  equalized 
tlirough  beams  placed  over  the  boxes,  with  an  inverted  leaf 
M'ring  between,  and  coil  springs  front  and  back. 

Ilie  boiler  is  of  the  extended  wagon  top  type  with  a  ratlially 
tayed  firebox.  The  nuid  ring  is  5  inches  wide  on  all  sides  and 
tlie  water  space  rapidly  increases  in  width  toward  the  crown 
!Kit.  The  outer  side  sheet  is  vertical  while  tlie  lirebo.x  iside 
^^lieet  slopes  inward.  The  back  head  and  throat  sheet  are  sloping* 
'It*'  throat  being  rather  shallow.  The  heating  surfaces  and  boiler 
ratios  arc  given   in   the  accompanying  table. 

I  he  tender  has  a  steel  frame  and  capacity  for  7,000  gals.  <)f 
^vater  and   12  tons  of  coal. 

I  he  general  dimensions  are  as  follows : 


r.KSKRAI.      DATA. 
'^■a'lRC     _ 

"""vice     .  .  . .  .  . .  .  . ,'  '    "   .  '  '  "  '  '  '. ,"  '  '  '       *  "  "  ' 

J  Ufl      ., -       .'..."..'.'......'..'.".  .i". 

Tractive   eflfoi-t  *      *.'■'*.*;''.■■''-■*'■'*'".*" 

;^eiRu    in   workint;  order.  ..v.\';;;...vi;.'..;.  ^^ 

■WiRit    on    drivers    ... ..i;..  ..;.'      ' 

•\tM?ln  on   lea.linK  tr-ick    ..;.,,;..... .«.., . 

'\  ciglit  of  (>nfine  and  fcitil«T  in  working  order... 

)\  'eel    l.ase,    driving .....  ..^  ........  .. 

\\.iec    base,  total ..........,.......;■. 

'Mieel   base,   engine  and   tender.  .............  ,..,.. 

*  Sec  AMERicA.NKN(ii.NEEK,  January,  1907,  p.  i.^. 


.4-ff.  8^  inf 

1-rRt. 

, ..    Hit.    Coal 

.       ."/(..-(OO    Ib.s. 

/,lf>8.r,on  lbs. 

r  177,300   ]t>j;. 

v"    21,300   lbs. 

..238,900  lbs. 

17   ft. 

.......   26  ft, 

•  v....    aS  ft. 


Total    weight   •—   tractive   cttort.. ..  . 


>fr«'*^^«!»tr«i 


Tractive  effort  X  diam.  drivers  ~  heating  surface. .";«.  .-^  .■..■  ,:l.'«-i...-.  .960 
Total  heating  surface  -^  grate  area -. . .  . .'. ...,!.;.........      5.2 


Vv'b  *  >  •  •  .•-« 


l-'irebo.x  heating  surfare  -^  total  heating  surface,  ptr  ccut 

Wciffhi    on  drivers  -f-    total   heating  surface. 
Total    weight   -h  total   heating   surface...... 

X'olnine   both   cylinders    

Total    locating   surface   -^   vol.    cylinders... 
(irate    area  -i-.  yciL   cylintlers.  .. . . . ........ 

,^.  ■.',  ^>;■.r•'V    .':■/■;•:.■'    -•VCYLINDFRS. 

Diamttcr  and  stroke  . . . ..i-. ; ... .,.*.».>>. 

i\ inn    ■••••••.>« f« «' •  .•-«.•.•  mx* v •*» »•-•  •-•-•  •  •■( « «*,•*• 

'■rcajt^si    iraVjCi.. .  y  •*  •■  •  •'"•  •  fc  •••-■•■•  •,•!"••  ••»  •.•-*'•••,♦•-•  ■  •■.*■•"•  k  •"•  # 

WHEELS.-  ■ 

Drivings  diameter  over  tires 63  in. 

Driving  journals,  main,   diaruter  and  length .............Jo   x   12   in. 

J)riving  journals,  others,  diaruter  and  Icnsth. ......... v.».;.,.:>..^...^'»  x  IS  in^ 


t  ft  dp  ii  m'm'mjf  •'•.-#•  •>  •'•r*  •'• 


.  67 
.  77 
cu.   ft. 

...     S-.tf 

.    ijimple 
iS  X  30 


.  Jlal.  slide 
. . . .  .a'/i  in. 
.Walschacrt 


■   yf  .  .  »   *■  fk>  .". 


. . .S£  in. 

<i  X  12  ill. 

K.  \\ .  1. 

...li^h  lbs. 

...74  in. 


Kngine    truck    wheels,    didinetcr 

Kngine  truck  journals  ..^.w>>^; .  r.  i 

.Working    pressure    ........:..,.  .i,V«...i.^,; .. 

<>utsidt   diameter  of   fir.st    ring. .;  J;  »i  ..■..,'."_-. ... 

Firebox,    length    and    width    :.'^^).-..\^^t:^,<J:.'J'^.lA'.!l-ir^:.^^W7iL'67%  in. 

Firebox,    water    space ^    ....,;:.,;  .^1.  r;;.V.%:i.i  ... ..5  in. 

lubes,   number  and  outside  diameter.. ...    ...^v..;- .■.>*•  <-.#.V^ -v..  ...340*  in. 

Tultes,    length /. ,  .^,;v.  ..vU>i,  si  ^v«iw*-...v.-..  . . .  1*>   ft.  fi  in. 

Heati.M;.!   surface,   tuJ)es    ...::.,....;■•..;..»  i.>;.*i-.,t.. v. ..,.>;......  .2,427  sif  ft. 

Ilo-jling  surfare.   firebox  •..%•.  i.,  .•;-v;'...;ii;4-.. Vi-.vV.-./i.Wi;. .- •     Ifis  sq.  ft. 

Heating    surface,   total    ,i>.'.  .;>.;. .>>-i.-. •.'.■if,..;-;'.; ■v..-.'4^^^^  s(j.  ft. 

(irate   area ^..,..',,.v.:. .'.';,;  js.;,-,. 

Smokestack,   height  above  rart...  ....I.;;;Vr-.i  .J.  ii  ;; 

Center  of  b<«ilcrjl«>ve  "-ail ,,.../-..>.".-'- v'.--^.):*..v■.^  9   ft.   '.i  m. 

r  ranic    ....,'.  ■  i.^-^  • ,  •  •■,-■.■  •a-  •  ,a  • .~  i"V«_*  4^  vv  t."*+  i».i"".^:V>:  •^•-a  -•-■.-.  ••.,..,....     Stocl 

Weight,    light    ...-..'.».  .......,•.;  v..  ;.;t->  .,.*./ ivr»..iV"j. :i^  lljs. 

Wheels,   diameter    *............  .::..;;l:.  ,-.;♦  .i..;'v,;;;;.;..:.i  ;  ,^v.  .......  .33   in. 


5«   sq.   ft. 
.....lA  ft.   7  in. 


Journals,  diameter  and  length    ..v. 

Water    capacity     .  .  . .  ..,..., ,  _i , 

CoaT  capacity   ;.»>.»». v»i.i :*..,..,,. 


>"-•■- a-  a  v.* 


..LYi  X  H)  in, 

....7,f)W  «als. 

...^,i.lf  tons 


The  CAR©  Inuk \-  Irs  Ai)VANT.\G£s.---Briefly,  tlie  x^rd  index 
ihcn  has  the  followiiiij  advantages :",'     'i;;./;- "^■' 

A(xessibili?y — ^always    get-at-able — nothing   is   Uuried   ami    lost. 

'I'ime-savmg — for  the  searchers  after  informalTon. 

i-:.\pansil>iiiiy— only  one  eiiti,  tilt  luegimiiiig.    i.;iiu  enlarge  fifU- 
ever  and  still  be  as  good.      --.^'^  ■■:.:-''^'-  \: ■'■.'''<  ■■■, 

Order — new  jjiaterial  iiist>rtec(  into  exactly  tlie  pn»iHT  place. 

•Adaptability — suits  every   fraine   of   mind.   anU  eyerj'   sort  of 
hu.iiui'ss ;    vaiict   clasvification. 

"  System— cnco'.irages    system    iiV  vast    accunuilatinjj   data    aiul 
bring?  it  Milder  general  heads  nof  classillcatioii. 

Divisibility—some   cards   can   l>e    renwvcd   for   tcnHk>rary   use 
elsewhere,  or  for  perninnent  lran»fer.  .  f     - 

I^tlwr- saving— nothing  has  to  be  rennttei*';  saves  clerical  Ta1>or. 

Simplicitv— can   be  operated  by  tlv.-  inexperienced. 

Coiuractibiiity- no  need  of  retaHiing  useless,  outgrown  matter. 

No    wasting    of    spaces — it    i<    iinpo>sible   to    apportion    blank 
spaces  in  books  so  that  thc_\  will  till  evenly: 

Always  being  up  to  rlatc. 

Rearrangement  made  easy. 

Subnitutc  for  nicmni y— suiMiIeniciiting  it  and  btvoniing   inde- 
licndent  of  existing  hired  meni'tries. 

Classifications  within  the  inde.v— l»v  usiivg  tab  cards.— /'»v/".  // 


}\>'- 


\MiA<\L.\\   i:\(iiM:i:R  axd  kaii.road  journal. 


iIk   cn.miK.     W  I    i(  (.1   -nil.;  ilnu   \\i.ri-  :iv\    vtunl  tu  ^illllll\    iii.ikc-  .i 
ictluction    C'U    tiu-    CiiTiilhi"ii    (.'r    the    rnyiiu'.    llurc    would    hf    :i 
iN.'iititiu.il    u.-iii'aro    hotwvon    tin-    itiiA-!i.iiiii.-.iI    .iml    tr.iii^iM)n;ili"n 
<U  p;irtnicnt -,    nMlc>>    tlio   o-i'iiiriMii    \n-    li.isi<l    i.n    tlir    nii!i.-a.m'    lli' 
t  :iu'viii.-  iitiiist^  iiffii- ;•. i!' •u,i!U-(    i>'r  tin    iniii,-  \\iv  i  iiu;iik-  Ii;i^  luH-iioiit 
•  •i  l!u    --li^'ii:   iii.r  ;iri.    ^\  r  :u\.irt    "i'  ;iti_\    I'miI   iliai   .ili.iu~  ,ir.\    rr 
(Hu'Iioti    ii  ■  -b'-  jtiii'ir   I  •!!    :u'f'>uiii    "I    ili,     r' 'tiilil  ii 'ii     'I    ll'.v     i  imiiic 
\\.(    "i.  I.  I'rti.vi.  I,)"\\i\ir.  i.h.i*    ifir   ri''hn  Mm.!!^   ~lii'iiltl  !•(    iiiailr   i  >i' 
;;i>-    r'.iM'ljt).'-.:;.   ' 't    i^lit     i  liuiiic.    iIliI    i-.    tlu-    iii'^trr    uu/cli.ini.-     ni'i 
lr;i:. «.>!;u,u  <  ti'-;iVrt  1  r  ^^i->ij1(1  -.1  >■  wli.ii   i^  liu-  i  ■  .inlniiiii  <■!  \hr  nii^iiu-. 
.Liiii    ■>  ..ivii    1  :|tL;iiu.'  ■~Ii'/ul'l    1k'    ]»l:n'(il.    ini'lri     ;i    (•vri:im    cln^-    .■!■ 
iiuiiilK  1    '"t    v'''ii'!iti''>i    r.iilHi'   fl;.!ii   ilir    linti-   iii.it    it    lia-   lurii    ■■ii! 
.'i'  "tu    ••h''].!.    I-  \vi-.iiilv !•-..>   itn    .Mj!!!'-  -ipMuM  ii-.    <li\i(i<(i  lilt')  !ln\' 
<'ia^-i-.      Il    an  i  ii,i:un    i^    tii   i^n.-il   (■Muliiiai   an<l   -^i""!    i"..r   iiia\: 
MMiiii   i- .la.i.iL;! .  Avr   wiTl.c:;!!   ii     \  ola-^  .    \\  lu  ii   ii    rcarlu  >  a   riftai'i 
...U'lui-iVi    a    rviiurtioii  ...i,    un    \ni-    «ini.    ■■.lii.i!!i!    lu-    iii.nlr    .mil    u-' 
wii!  rail  ihi-  rla--"  I'),  ami  ilu  n  ihi.   ihiv!  ria--   \\i;li  a  I\\i:ii!>    pi  i 
•.■(HI. .  rvU'iriJi.ti,  .\\  liifh    ur    u  lU    lali    (.'.      Aiur    iln^    tin-    viiyiii' 
-liiaii'l-  y;.    ii.   ^\^.^■   -^lii  .)>.  •  i'-jT    ii    liiK-^    I'a    ji.i'i    .iii\    T'^ail    l^    k>  i  p   .ii; 
ri):;inc   in   -iTsi'-'f  il   it   i>- lu  ta --a'>    i"   latlnia    lin.    i..'inau''   I'ck'W 
jii    |K  r    laiii.    (.«!    tin-    rri^niar    ra!H;u 

I  r.ol  lliv.  i""'«'l-  ;:<l';it  ••v  \lu  "irni.-ii-  --laiiip  ilirir  ,ip|>V'vai 
itp'Mi  a  -I'li'.nn-  I't'  ll;i^  iiainia-.  ivnnaL-t  ratine;  will  ri'iHiinw  {■• 
havtr  D   iii-av:r\'i'.tIiK'  <li'.i'v\  i>ai'k. 

I\«  II  iir  !.  -I  -  Wbii'h  i!h-  uni>i:  ha-  niai!.  will;  (.ir~  iqtiiippi.: 
with  l)a!-i.''r  i-"!Ii.r  lajUii'aii"!  -!■!<  !.•■  ariuL;-.  prmi'l  ihat  uilli  iIm 
m.  .il.-i'ii  rulri'r^  it  liall  ln;arii  v;  iii  nicr.'/a-'-  ^^\  ah'au  --tvrii  pt  r 
rnit.  !"niiaC'i-  >MH -Ik'  liaril- '1  v\  •■r  "lix  i.- i"ii~  iiaxiiiu  .i  nmiil'i  r  <<] 
riir\'c- ■;. -hV  ii'tlii  r  \\i'fa}v.  ou  a  -i.\  iliurci,',  i:iir\  i:  ll'<-  in;.^nii  i-'.nM 
-v.iil  I'tiiiv  n.it'"  (! 'n-  iiK'i  ..•  il!  car-  !va\  in-.;  '""jl,  r  lii-.inu;4^  lliaii  ii; 
lar-  liaAinfj:  >i.r(liri;;r>:   -^HiJi   biaiini;-. 

W  l.ili:-   iti   111' i'.i' 'H.  ..i   Main  111. ■-.  Ill-    .  ml  i    ■ -v   niii:    ii;i!'-   an   lu'iui 

•tti     .1   .1.tHl^(.!;U      Wllh.     tlu      C.'tiilll'ai     -Ifilt'     '•laMny     lllr     --pAr"!     Ill     ila 

t  r.a  j-n  \\  •  a'lM  ri/iliii-i-,  h-'in  (-lu  aiwl  ..in-  Ii.i'i  !•>  l\\'}  iiiiK'-'  an  Ii-'Mi 
ujifii  pn'IiJiL:  ari.iuii.'l  v.nfii-;  urli  r"liir  ln-ariitL;-  ihv  -}ii\.! 
wai'"!  !<!.' ,1 1'lhir.' '.!  "itiv  Ttii-,c  iiaifii!-  i-.  n<  nnh  an  ii'au'  M  i- 
-■lulit  iu-.Tci-i-  (..(  >p(  >  •!  W'l!'!*!  ail'<\\  I'f,  vr^.u;  \\\'\'.i]u  r"!l,;r 
i 'I  aril';.;-  P^'nltaiii-  a  iii.L-)i,i  i'  -p-i'l  •  tn  a  ~ii.:.u'ii?  ir.i'-iN.  pi<:l<  np 
-]i!  r'.tl  I'll-  -Ii.ij)  t.rnp;:rni -..  ami  auip';' '.^lai  t'i.  la  \i  <an\i  with  i 
t:ri-a!i  I'    iti-aiu  rif.iini. 

AX'  a'va'.a-  avvari'  I'la!  Uicfr  ai'i.  \  ■  ':._  K"»v  mmm  -  ..f-i'u  >.,,mi( 
iminl/i-r '"i'  iar--'ani.'t  iIt"  >an(i'  .v'-''i'-;':i  w'li'''!  u  i!'  i»:ill  ,,'iki.  I'r 
w  rit<  r.   wlifii   inakinu  ■-' 'nir   t<anfu-i    ii-i~   .i;    :ti"ntu.iiii   ilui'~i-ai- 


■^■il     .1,'.   \IL\     U['-'   :\ 


•,\ii  i\  jIi.-   Ilia  \t:ntnii   t!u--'r   ir-.J   i ,  •i-atai.-c   \\ii!i   <  i; 


-it   ..i'  i-;.'!'- :  litrt  ■  ■»;  llti     -f.-Minl  tnit  \<iili   tli<     -ma    \\.;,i!nr  f..iali 
li':.ii~.  -.:in<;  I  iis;i(.ir.  -aim-  iit'ini>-.  r  ■imi  i  I.:--  .■!   >-ar-.  .mhI   with   :at, 
\i.<\~    1< --    !'«nnat:<. V  ai-'iuai!'.     -i,.'!vil    a.n-1    w..-   'if.i.ili'ri-    ■-•    pn'i    tli 
t'.i^tn,a,i:^-. '  ■vi-f  'hr   ».iini-   i<  iriii  •!■_> ., 

'W  T   ffi  ^ '■    a!v\av>    tu,:,    .;,lil.- '  i. .    jaiii    i.i.ni!    i.ii'     nri\iniiiiii    ;..'■ 
ti.:L;i   ..\\iih    <■■  .111)11  ■(.!i>'J    i.ai'.^ini  >    i''an    wiili    I'a     -Miip'r    i  ti:^tiii  ■■-       i' 
I.-  <.ny  <.ai-i' •nr'.t"  L;i\i    -iiiijik    I'li^jnii'-    a    iieiiii-v   -..mi  v:    ilian  .'I'ln 
p-aiD'i  ■>  iiiiu'  -.  ■  .  ■  .        ■  ■ 

Wn'r    ik'     -'utji't-    .Hfiii,  ^    wl.iii    \\f\     -!..'!    it    i-    ..    uniiir    •.! 
i]i  nii'in,;    '''■     i'l'"- ;  -  \v  nil    ilir  ,  <■  iimim  iiti-i    t.iunin  ~    \\'-   aiwa'.-    !ia\''' 
■if    "■  I'.i^  ,f ri.'ii'"  ..r  tin    -niiiiiiiiu   kv.;-  !..>  i..lM>iik   njHH  !••  tiWi    ii 
i  !i,  1  r  rl'i    .'M'  !•,;!?  ,pi  iii:t  ^     . 

■  |i..fi.  I-  1  .if  ■  i>"'jri-  it'  '■if.  r>  till  I"  ,t.  anauii  '■.iIiiil'  ika!  1  vvi-k 
1  .  'kAi-'l-  .11  ■"'-a'  .1  .ni''in'!ii  .  M  .!...-  ;•■>.;  p  i  Miruiaf' ■■  iiiinV'  ai; 
'  u-^-.i.h  ;  .,|ini"  It,.. -ii'ii^'  ;.L!(  .  a'ih..u:ili.  it  '\-  :■  Mm',  kar-k  r  ■ai  tin- 
f. 'ni'k  I  ,ai(<!  I'raui'  In  \\:' ..rk  ,il  full  ( .iji.i.  u  \  \t  a  -pi  <■'!  ni'  ^ix 
!-••■  -«\iri  iir'i.'-  au  liifiir  it  i-  i">.it  a-  k...irii.a»  ii  j.-  uluii  riuiiiiii'j 
at  a  ■jiiulfir  -pi  •  iK  i'-ir  tn-ir>\.  i  >■  .v\  < 'r  i-  iK'\ilcpiiI  at  a  kiulvi-r 
-pi;.  'I      1  ^  \  .■..pi-r.il  l.'U     ir     :^'"i  at.i  f,      tUit     r.  .ii^uiupl  ii '11    -Jx  f     llnlir     i- 

•^'."i  i;!  r  1  I'-ka";  \\i''-'lji'-  -■{.■■M'ki|if«l  at.  , -r\  i  u  niik.  -  an  In. in  liia 
.■fL;i*i.-  v\.i!I  iiuvn  iti.'Ki  i'';i',  ]><y  k"Hf  wlhii  runniii'^  at  'ifnii' 
tu  -.  -  p.  r  li'UT  rkan  wln'ti  riuiiMfL;  .■■.1  -r\  i  n  niik  -  .u'  Ii..iir  1; 
t-  ti^iii'  tkr  t.-.ial  •-.  ij;-H,iHp;i.  .11  <i\.  a-  ,,  ijhi-inp  j-  .^vcati  ]■  i  .u  ar 
iiHiL't  1 'f  ki'in:j- 1  tii  rk-:  r"ai1  ]'''ii'-;i  r  :  Imt  wkat  .I.m--  t!u'  iiiinr;.  i- 
f"  liavi  1-1, 1'  iiiutil'' ■"tr  i"  T  -Ui.l;  k.p.u  ki'>i:r-  iki  i  u'^iiu  ryrw  ic. 
(■•>ri;*    ui'rn  'lur.  tIh-  v.ai<  t:  Mi  tin    li'.ijli-v  kciniin-   t'..u!,  tki    '.ri    li..\ 


'.  . . 


•■brtv.   .■.iU:>inc    .m'    rrri  L'likir  .-ii  .MM    irr. --tire.    t-\->uifiiiv 


!•   .'■.■.    ''n<  -.    •?■     ■   llu-  v.i.-i:    tl;in..<    i-    iia.vi    .ii.'nin'Ml    t..   ..it    i,'ii^-;i!H 
••-,  -i;    l';.     {;;•'    •■k.i*    jf   fs;    I>llllti:'j,    l).':i\  \     '■  iiiil.i".'. 


\\  c  advucaU'  tiiat  where  tiic  <ii\i-i.'ii  i?  liX)  to  uu  miles  , 
kiivilh  the  lull  raliii;-;  should  lie  !^i\en  the  ei;gine;  but  where  t 
.it\i>ioM  i>  ]oni;er  the  rating  <h.iitlil  bo  decrea.scd  in  considc: 
ii.  .11  ."I  the  leiiglli  ot  the  divi>i.  .11.  Not  a  decrease  proportiv': 
.ill>.  btit  deer  .i-t  d  >uliiciciiil\-  in  order  that  the  total  time  uv 
tin  di\i-ii.n  >lionkl  be  rea>ouably  close  to  the  time  over  \. 
ili\i-ioii    loo  1..    iKi  mi!i>   in   length    with    full  tonnage. 

I  he  full  engine  ralmg  cm  be  hauU'd  ehe;ipvr  oti  a  dmible  tr;. 
ik.in  it  '■.aii  ln'  hauled  on  a  >iiigle  track.  J-'.ir  when.-  (here  i- 
f.ia.l  uiih  -mlkieiu  bu>iiie--^  to  uii.\e  their  engines  on  a  toiniri. 
r.iiing  lia>i-  tlu  re  .ire  al\v;i>»  .-itflH  ieiii  ir,iiii>  i..  ean-<,'  coii-i.k 
ible  di!a\~.  lio\\e\e:^,  a  good  deal  .1  the  i  \pen-i-  of  pullinv 
ami  out  of  .-iding^  i>  (.tiininated  b\  ro.i<l~  having  ^\\l^  or  ni' ■ 
!rack~. 

We  .|..  iliiuk  ili.it  on  road-  where  irattic  i>  ^uHicieiiilv  heavy 
can-~i    iv\kiii\   ;i\e    i..    iiftx    per   eei.i.    (Kl.i\-    in    taking    -iding   a: 
i^t  Itliig   i.rdet-.    lullv    tell   .p(  !    cent     rt.-duct  1.  .u    fr-im   the   iiia.\inin 
rating  should  be  iii.ide      Such  reduction--  uoiild  enable  the  cngir 
lu    make    fastc-T    time    betuiii    -t;itioii.;    and    coii--e4Uently    shorn: 
;lie  time  tli.tl  it  uould  be  ..n  the  n.ad.     We  iielieve  also  that  o\    ■ 
-lui-ions  where  the  grades  are  uiidiil;itvd  tlie  engine  shi>nid   h 
Io;i'ki!    iKarir    the    ni.i.\iniuin    ratine    thandxer    tho>e    divi^io; 
where  the  coiit rolling   grades  are   ten.   liflceti  and   more  miles   .• 
length.  . 

(In  lb.    uii.luk'cte.l  gvaili  -  wlure  llu-  maNijnuiii  pull  i-  only  Ibi 

I'.  I'l.ttr  mill-  in  length  ih.-  motueiniim  uil!  enabK^  >ou  t<.  cv 
ilie  iii-t  mile  ,m  good  linu.  ami  lea\e  yoii  only-  iw.j  or  lln> 
iMik  >  to  be  U'liie  i.\ir  uiih  dr;t.g  ^-.iieed.  Where,!-  o.\ar  tii 
di\^;-ion-  u!ii-re  tlu-  Lira.k--  ari  i.>ngii-  -urticieiit  ri-.luction^  -li-ui' 
b.  Ill.nle  io  enable  the  engine  to  go  U)>  these  grri'le-  at  a  fa-1. -^ 
-I'l^eil  th.iii  tile  -pen!  which  it  woulil  olherui>e  in.ik".  witli  tJ. 
maximum   r;iting.        ■        ■  . 

Ih'.iiiK  i'l  iiivi.    SiT.i  ii   Willi     ■.  \    I  \  1 1  i;\ii  I  I  KN  t    (A  I        \n   11 
iiinnUent  cut  h.i>  a  \  cry  alitVereiii  vtVeci   upon  <-uitiiig  -.jh  cd.  fr.i' 
!!ia!   pi"..dncvil  bv    •hatic-r.     We  Iia\a    observed   m  a  I.irgi-  iiuinl. -■ 
"J   i;.i-es  iha;    wluii   a   l-iol    i-   u-cd   in    cuiiiug   steel    with   a    liea\ - 
■in. in;  ..f  w;.tir  .m  it    (and  tin-   i-   tin-  projier  inetb..<l  .if  cmtiiv, 
-'.('  .1   ail  i.)n.ilnir.- ^  a  r.illar   biuhi  r  cntting  -peed  c,in   be   n- 
\vi;li  an   iiit<  iinilUnt  eiu   iii;.ii   wiili  a   -tead_\    one.       The  rea-ou   f-  ' 
I'.i     1-   tiiat  (inriiig  ik.^'i   ;.>oriion -of  the  lime  wliett  the  tool  i-  ti.a 
.■■ii';'...   ibi     v>;i;..  r   rrn-   •lirt-ily  .t   lb' .^e   [>ort  ion-   .f  the   Ii]!   -ir 
iac-    -ad    -ftin;.:  clg"  ..f  liie  |....!   wliicfi  d.'  tlu    w..rk.  .-iml   for  ibi 
r.  .a-.in   liie  t....l   i-  m..r.    .11..  eii>  vly   i-o-.k-d   with   intermuieiit    wr 
'  i  .::i   .\.  lib    -1-  al\    \\  .  .rk         \.-   .Ill   e\  .11 11  lie  of    itnerillitti'lit    W.  ifk.   t':' 
'..  !■:■.  ;    w  •  I'kl    «;!'. 

i(     (    vI'IUl;    lla-    .>'M-l.Ie    ill  'meter    >>i    a    --teel    gear    wheel    ca-till-- 
;;:   "  l;j.  h  ".■a->i^  I  ■■■,:. I.  J   i-  only  one  half  ii-  tiim    under  cut. 

•  >r  inrning  -ni:ill  piece-  ..f  im-tal  wbuh  .■ire  i;re.iily  .■^cceiitt  i. 

.     ( 'r'.  !..r  1  \:inp!.-.    dl  I'limr  .ami  -h.iper  work  w  hicb  i-  not  t'  ■ 
I'.ii'j.      .■ 

It    workk    ve';;'    f"oin   a  tin  .'letic.il   -I mdiK .jilt   lb;il M  tool    won].- 
'"     'jr.'.^diy   <t   iii.ii'i  d    .  ..nd    ilii;.-l..re    -i    -low    ciriting    spe^d    w.'ii' 
bi-  called    i..ii    b\    the  C".n-taiii    -eri<  -  ..f  bl.iw^   which   it<  cuttiic, 
I  iv.^.    :■.  ci  u '.      itir..irjh  ii'.n  rmi' u  I  It    \\  ■  ak       h    will  be  remenib-.-i'i-  ' 
li..\\>\ir.  tie,!   in  j.liMir   w..rk    laid  ilii-  cI;.--  of  iiinriintteiii    w.  i^ 
."iM-ioiiu    ilip.  >  1  atieiii  1. 1"  of  .  \ "  rs    III  icbiiii-i  )   the  l.  .ol  t-  ni.  •: 
11. '|n- lil  1\    miiir.  .1  wbik-  '!r.ig..^iii'...;  b.tckw.aiil  on  lb--  r.-vei-t-  -tr. 'k 
.it   lb.    pkiiur  tli.iii   it    i-  wl.'ile  cutiinti.  and   it    i-   \.  i\    -<ld_om  ibi 
.1   '  .1  .^  i-  il.ii;.  il;.  d  .'.-   it  -I, -ft-  l.i  en'   oil  ;'-   lorw;iri|   -tr..ke.      In  .;  .' 
1.;.-.-.  how  c\-iT,  wb  ■'■>■  til.    lool  ikiki'-  \ .  r\   i^ie.itly.  when  it  -i;ir: 
i;-    '".'I-  '■'•■\    iiileiiniU"  :m    wi.rk'    -k.',' ,i     -,i,,-i-d-    .■ii".'    cdk-.l    f..r    tli.r 
.\"--lil    b.'    r;iie'ri,d    f...r    -Icnlv     \,  i.ik 

•i  b.-  ,ib"\ '■  ' '■n'a''k-  nil  UilvrniiMeiit  w.>;k  .I..11..1  of  cour-e  aiip  - 
'o  ci-:    ii-.  ai     \i;li   'i    i;-.r.l    -.■.•ile     .1  . 'h.     -iirfacv-  ..f   which    i-  gritt> 
!i   1;    .  .  nli'iii   ib.ii   rn  .il'   -'.u'b  .■;■.-■  .w  iiiL;  to  (be  al^na-ixc  action  .■' 
ill.    -.  nd.   or    -.■.ak'   .n;    ili.-    lo'.I.   iiiteiniii'lent    wmk    is    mncli   m<ir.- 
-i-\  ere  np.'-ii  the!..'«i!  lb.-in  a, -t»-'"'_\  eu:       ]!r    ItiuI  If.   T'livh"-.!' 
■."■,•  fli-C  .liii.  S,>r    Mr.li,   t'ir^rs. 

I'i\-!.i\     liM.    I  \i  Ni  \-!  I.        I  b.-    .iiinu.il    ,ip|.r.ipi  i.iiion    :'f    lb 
I '.  ;in-y!\  aiii.i    Kailroa.l   !..  it-   peu-i..ufnmlfj.i    retired   empl'V.' 
ll.i-    lueii    Uici'ci-ed     liom    .v  ;i  lo..!  k  h  .    t..    .'>^i  •. ..  1.01 « .         I  heii-    a  r.     ii..\'. 
i.'jjo  imiii.n  the   piii-i.-ij   i..!)-  o|   the  C'liipaiu  - 


M-Kii.  iy'»T. 


.\MHRTC\X    KXGINEER    AND    KAIT.RrrxD    I<>rRXAL.    . 


n: 


■I  \l  I'l.l     (  i»\  ~.  Ill  |i,\  I  II  i\     I.I )(  M\li  I  1  U  I      \\  :  Ml     VV  Al  -<   II   M  K  I     \    \l  \  L    I .!  -\K       <    llli    \< ..  i 


K     !~  i    \  \  I'    ,v    r_  \.    I !  '.      !■    \    1   V 


SIMPLE  CONSOLIDATION  LOCOMOTIVE. 


CM  U   \<.(i.     liin  K     l.-l..\NH    i\      I'aiIIh      1 


v^ 


I  !n     |!;il<)uiii    Liiciini'>li\  (■    \\i.ri<-    r\«\iitl\    ii'nt|iU  icfl    llu    <lt- 

.,    lyt'l  ;m  '>r«Ur  <>f  Sv  l;iri;<-  ruii^olidati"]!   IiH'Hii">ti\i>    i<>v  llic 

I  .  ir.i«;.>.    K»>ck    I^I.uhI   ;iiu!    r.i<iiic    l\v         I  in -o    li'omi<>tivrv    kavi 

'uv.  >niii>U'  nliixlrrs.  largi;  driwis  anil  a  IxiiK-r  pri'<^uri'  i>i  iS; 

I.     ;iii<l   indicate   tlu-   noii'it    tcnikMuv   <>i  ImiMiiii;   very  |w'\\<i  fiil 

-  i^lii    !i"C(iitj<>(tvi>   witli   fiiiniiaraiivcly    lari:c  dri\ii'~   t<>   liaiidK 

ny    trains    at    Itisjlur    -|KH,'d-    tiiaii    \\a-    pri-virui-Iy    i-iMi-idiii  d 

j'tiiiial.       llu-   Imv    ln.iKr   iiri--uri    i-~    n)   kitjiiiit;    wiili   ili.-   rr- 

■ -^^   <ii,>laiiu<l    li>     1  )r.    (in^^    in    In-    i\)Kriniiin  -       and    Iia»    In .  ii 

.    -lulard  on  tin-   Ivnck   Nlaml   lur  all  (>ik'«i(i1"  !iH««iii"li\\  ~  i\r(  p', 

:  •    r:;niic,   iiir  -tMial  Mar-.      llu    lutiKr  in  tlii-  fi-r  i-  lir-iuiu-d 

•  •    -''HI   lt».    iiri-.>iirc-   and    that    ]irrs>ini-   iMit   In    n-cd    in  tariani 

irul-    wlurr   a    lar,L;t.i"    linilcr    t-apai-ity    may    lif   iux-ii<d 
I'.alaiiccd  ^lidc  xahc  nitiialrd  li\.a    W'al-cliarri    \al\(    i^rar  arc 

'•  ■'(      'llir  rnitir   lnu'>  -.it'  tin.-  -tiain  i-lif<t-  aii-  ,V  .-   iiuiu'-   in-id< 

;<   fi  nit  T  i.f  till-  i\lindrr^.  uliii-li  nni-^xilarcil  ilu    n»(    ni  a  vm-k 

•'!'■    I"   iian-i\'r    thu-   liioti, m    t'lVMn    iln     |il.n!i-   i .{   ilic    \aK<     i:<.a4 

.-I'll.  ^'1  ciiiirx,  i^  <nu>idv  llu   crnlfr  litu'  ul'  llu-  r\  lind<.i"^.      I  hi- 

•  kxi-arni   i-   -npixivtrd  ->n   a   tVanu-  cr. i--  Inan-  jn-t   l>ails   .it'  tliV 
iMd<i-    and    lia-    I)"ll)    ann--   i,  x.linfliiii;    i|iu\  n\\:ird.       llu    ..niiv 

1"-'    I'lnnnl'^   dirirtl>    t"    tin    f.^p   nf   ilu    ti.iiiliinatinn    ]<.\or   and 
••  iniuT  arm  drivt-  tlif  \alvf  >ti'm  tlni.ni;!i  a  rm— luad  i-mnuc 
11.  ifn    \al\c  -tiin  Ininiz   mudni  In    a  inarkii    -iippurfrd  on  llu 
!'   i;Mid<-    liar. 

N;'     iram»'^    aia-    im'    ya-l     .-i<il,    with    d.iui>i>.'    I'nuii     rail-.    an<i 
■    a-uiT   3    iiuln>    wide  llii>'tiyti"iM.      'llu    (.(iiiaii/atii  ni    sv-um    i^ 
•  ■kiu    lutwicii    ilie   sciund    and    tliir>.l    jiaiv   oi'    ilrixin-..;    ulinl- 
f    !iia<l-  iin  llu-  tliiial  anil   ionilli   pair-  oi   uhn-'-  an    xjuali/nl 
I'HIl;!)    hram-    plaia-<l    nArr    tin-    Imm--,    uitli    an    imrrti-d    It-ai 
■  Hii^  iK-uvct-n.  and  i-»iil   -])ri)i'_;-   iinni  an<l,  Iiaik 
I'l-  I'tiiK-r    i-    III'   lilt-   rxtrniKd    waynU   I.  ip   t.>  ]k     vsnli    .-i    r;i<liaM> 
•■   .  <  d   lin-liiiN       'llic  nmd   rin^   i-  .;  iiudu-   ui<1vi.n  .dl   -idi->  an^I 
_  '     w.itt  r    -]ia(."r    rapidl\     in*ria-i-    in    wiihii    i-twaid    ilu-   »'r>i\\n 
•'•'•       llu     i.uirr    -idi     -luit    i-    \<rtital    wliilr    ll'.v     !iii-li>.\    -iiK 
••'■•I  -Inpr-  muard.      llu   Kuk  luad  and  ilnoai  -li.-\-t  an;  -lupmu. 
■'  vii.n.ai   Ix-ii)'^  ratlin-  -lialliiw.      llu   lu-aiiiii;  -iiifioi--  and  Knikr 
"'•'-   arc   liivi-ii    in    tlu-   .u-tumii  mv  im^    taltlc 

Mu    iriKKi"    ha-   a    ^t(il    I'raiiu-  and   vapacilx    tHr   7.<"mi   ual-    nt 
■■■'<■  r  and    ij  tim-  .if  cual. 
I  ill-  ^riit-ral  dinun-ii>n-  ar<-  a-   f'-IInu--- 


1-  ^  •  I   -. 

I't.ii     \wii;lrr    ■;      •;.i<-;u.      i!'...it     ....•,-. 

Ir.n-fivi    <:"i'irt   ;■■    .Ji.-VTi:.    .''i\>i-  lit-viriiji:    -lu  i  n-. 

I  ••t.it   ^H  al.'ili*   Mirliii  -_:;.ii.-    (m;« .' 

)•  1!  1  fi.  ^v    lu  Atin.ii   -i-.Ti...  i  .t.a    li    -rlR".:    -'1.1.1...    I-. 

W.-i-h'    ,.ii    .lil.'.tt-      .      t..'.i      lu  .,nvi;    -'!;il.-i.-.      .        ..     . 

r"I.-il    \\<mlit     >    Iiil.-il    lii.iii'L'    -::;t;n-i  . 

\  ••hi  11 11-    li.'ik   i-y'"l'l'  1  -       ■■ ■■-,.:.. 

l'"Ui1    I'l-.-tl'in.'    -nri.u 

•  It*. tic     ;irs',;      ;      \  >*!  'ij.-i'^ 


K-^,1  .  :.    _ 

I  u.ihk  l.ti    .iu<t   -M  . 'Kf 

Kill. I-      ....  .. 

<  »^<-,»!l.■-^    1'  .'1  v'f'      -.  ■  ^  . 


\  ''I'lli  I  --        .[ 
I  Vt  tM-.  !■•-. 


,  \\.\  ;•- 


l>:uiiii.:.   "ll.'itKi  l<r .  .ai  1    !■;.-  .....     . ', 

J  I:  i\  iiVu    ii.:;irii,-ll--,  -i-.  in.   ■ii.i'.i'.i    .i!!..!  .I<  ivj'^' 
hi  1'.  nil."  j<.iir;;.-i'-.  ..-rl'.!--.'  .;;•!,.  u  ;■    ,ii'i .!.  i.-^lti 
l-.i.i.'-iiu-    M  iii-k  ,  ^v^f■  •■!-,    .ii...-  .  f>  I     ,  .    .-.;.... 

|-.>i'..'Hi<-   IHi>-k    t'la:;.,!  •  ..  .     .  . 

i-'>n  J.  ^ 

7-t).li- .  .-v ..■:.;. 

.W    'ikn'*:     ).icv-;i!:i  .  . 

<  lilt-i.li  ,  il::iil!i  !.  1     •.!     I  i  -  •'    -p-l-  .. 

j'iri  li..\,  .!<'iit:h    ■'!-•!     .vi.'ii  ,    ,: 

1  Ml  l|.>v„    \v;iti  •■     -J.-.i  1  .  , 

I  (I'lL-,    lunulK  I     ii-.  •!       .i;-;.-i.  .):  :M..  '  -  .    ■.    -     .' 
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practical  means  for  increasing  the  earning 
;;;;:>■;         capaqty  of  freight  cars.* 


.■.'".:  Jh,.i{iiii  ami  i'i)iistrtiili<'ii. — Conin.ict  train  li>a<l>  increa^i.-  ami 
accdcrate  movt'liicilt,  by  reducing  the  C(»l  tor  switching  and 
transjxtrttiijr  traffic.     TlRTcfori',   in   tlio   (ksigii   and   construclioii 

■  .  ;t>f  a  trt'ip:Iit  car  it  is  advisable  to  arrange  for  the  maximum  volume 
Vr;:.  antl  weight  of  hiding  per  lineal  foot  of  track  space  and  for  the 
.>.'.(|uick  loading  and  unloading  of  the  greatot  variety  of  coni- 
,"  ^c:ino«lities.  "i.-.^'.::'-'^:''!-'  '■/,'':    'i.- ^  ■-:':■"■ -y. 

'.>      While   convertihle    feattires   shotiTd   not  he   embodied   in   equip- 

.-;■  ment    to   an    extent    that    would    result    in    extraordinary    lirst    or 

."'.maintenance   cost,   a    limited    numher  of    practical   arrangements. 

••'■.such  as  movable  doors.  tn<ls  an<l  sides  ma_\    be  combined  to  pro- 

;"-■  vi«le  a  Gar  suitable  to  carry  and  dump  la<ling  such   as  coal.  ore. 

./-:  .  •  (lolomite.  sand  and  .■<imilar  material  into  manufacturin.u  plants  and 

'■.  "  lo  bo  k>adc<l  with  billet--,  jiig  iron.  pipe,  plate,  structural  steel  and 

;:.-,.  »Ah^t.;Coniniodities,    therel)\    enabling    it    to    carry    freight    both 

3'    A-'otning   an«l    going,    thu>    reducing    the    light    car    mileage    to    a 

.-  ■'  niininumi. 
— .  ■       Wood   should   be   u>ed   in    freight   car  construction   onl\    where 
^  ;  ;  it  is  reqirif cU  to  provide  for  the  cleating  and  otherwise  bracing 

.•  -and   building   up  of   certain    cla.sses   of   lading   and   where   met.il 

.:   would  not  insure  the   proper  insulation  .against  heat  or  cold. 
'A      Steel  plates  for  horizontal  flooring  should  be  made  of  sufticient 
^..'tbic'kness  to  pri'v^ent  early  tlepreciation   flue  to  corrosion,  while 

^•.inclined  and  vertical  sheets  can  be  made  ihimier,  if  wlH  braced. 

V.   '  L'miecessary   joints   and   rivets   should   be   eliminated   and    such   a 

■■.   > combination  (if  flat  and  formed  plates  and  structural  shapes  should 

be  used  in   the  constructioti  as   will  provide  the  proi)er  strength 

with    the    least    amount    of   ni.iterial    used    .in<l    enable    the    most 

V.     economical  maintenance  on  account  of  ordinary  wear  or  tear  and 

■  casualty. 
'-.'.■•-  Formed  or  cast  steel  sections  built  into  the  underframc  as  a 
;'  -.body  bolster  and  structitral  i>r  cast  steel  truck  bolsters  and  siile 
/•..vfratnes  can  be  combined  to  make  a  light  and  strong  construction. 
■; '  .  The  increasing  severity  of  buffing  and  i)idlint;  stresses  m.ikes  it 
;>:1  necessary  to  materially  strengthen  the  center  -^ills  by  deej)  box 
V  ,'jdesigiis  and  to  dii^tribute  these  sb«H.'ks  over  a  hir,ge  .ire.i  of  the 
•V;d''aft  and  center  sills  in  ;i  manner  th.it  will  relieve  all  other  part-- 
.of   the    under   ami    suptrimi)osed    frame    of   the    car    bod\     from 

■  \.  sltcsscs  Uiat.  will  lend  to  loo-,cn  the  ri\ets  and  jomls. 
'V-.yQ^  I"    freight    car    deiav-    ami 
;   ■V.fail»res.  tbe  cmijiiefs,  ci'U]iKr  yokes,  draft  .gear  and   attachment 
•.|^  v»»f    s:ime    to    tbeUn<lerfranus.    bod\     .and    truck    bol>ter-    and    tlie 

: -.•"veheeb  and  brake  enuipmetii  contribute  either  directlv  i«r  in<li- 
>'.Te.ctly  .to  the  greatest  extent.  A  combination  of  coui>l<r.  coniiKr 
•.  .T»#ke  and  draft  ge:ir  uf  sufficient  >trength  .ind  el.isticily  !■>  uith- 
v  .'stand  the  locomotive  maximum  draw  bar  ptdl  and  the  i>unishmenl 
•■/..'idue  to  buff'uig  shocks  will,  when  --ecurely  attached  alon.;.;  the 
-  c*nter  line  of  tlrafl  to  itie  cent<r  --ills  in  >uch  ;i  manner  .is  to 
• '^distrilrute  the  stresses  at  the  greale-t  nmnber  of  points  and  ovi-r 
..••  tile   largest  area,   inateri.illy    reiiuce    the   coupling   difficnltie>. 

\.-      The  tise  i>i  substantial  body  and  truck  Ixdsters  that  will  carry 

-.' 'tbe   ultimate    load    at    tbe   center    iil.ite;    of    ;inti-frictional    center 

•  - -piik^  :*"Mid    shK'    bearings,,  and   of    am]ile    lateral    movemeiii    for 

••'ciiuplers  at   the  end  -.ills  will  <lo  nmch   to  reiluce  train   resistance. 

wheel  tlange  wear  ;ind  li.ibility  for  der.iilment.     However,  so  long 

as   the   rail  section   now    geuer.illy    in   use   is  contiimed    it   will   be 

'.difficnlt   to   prevent  rajtid    wIk-.I    tlange    wear   ami    ))os--ibilit>-   of 

7     breakage,,  but  a   ri-rined  chille<l  cast  iron  or  a  one-mileage  forged 

^  "steet    wheel    with    haiilem-d    llahge    and    tread    wearing    surfaces 

■'   \V":uld  be  of  gcr.er.il  bviH-fil.  if  produced  at  a  rea-oiiable  cost. 

'■■"■.   The  necessity  for  the  uSe  of  hand  brake.-,  in  the  controlling  of 

freight  tniins«)nh>iig  and  s<'.y<'re. grades  at  -peeds  th.it   will  jiro- 

.vi«le  for  the  niovemettt  of  the  m.iximuni  business  with  .i   i)roper 

•.•degree    of   s.tfety.    fre(|Uentl.\    delerniine-<    the   tonn.i.iie    of    trains 

'•Doth  up  and  down  gr.ide.  and  a  combination  of  .air  ami  foundation 

)»r;ikes.  bnike  iH-atn  rind.sb(a%an<l. slack  adin-iing  e(|uipmem  that 

*  K>fra«t  fri>ni  a' |>atH:r  i»resciifed  ht;l«>ri-  ilu    .M.iuli   nuiiiiiB  ..i   tin    kail 

w.-iv  t-iuli  of  I  itt-tiitiiU.  _  ,        ,      ,        , 

f  Gciitral   Snpcrintciuknt  «f  Motive   rower,    llalliinoic   \   nino    K.uliunU. 


will  insure  maximum  .illowable  braking  power  per  car  and  pi  .a\- 
the  entire  control  in  the  hands  of  the  locomotive  engineer  withum 
liability  for  sliding  wheels,  will  be  of  material  assistance  in,  tii- 
creasing  the  capacity  of  railroad  lines  traversing  a  inountaiii..Ms 
section. 

Iiitcrchau'^ciihiUly  of  I'urts. — While  the  Ma>ter  Car  Ku tide •.-;<■.. 
.Association  h.is  made  much  progress  in  promulgating  geiivTal 
liracticcs  and  adopting  standards  of  minor  parts  of  cars,  such  a?^:' 
wheels,  a.xles.  journal  boxe--  and  contained  parts;  brake  beJiMi*. 
heads  and  shoes;  couplers;  hose;  side  and  end  doors;  hG.li..-aI 
springs;  foundation  brake  gear;  safety  appliances  attd  marking—f 
the  changed  conditions  now  make  it  essential  that  car  bodies  awt 
trucks  as  a  whole,  of  similar  kinds  and  classes,  shall  be  simplifii'd 
by  standard  practice  and  made  interchangeable,  and  it  is  antiei- 
pated  that  some  final  action  along  these  lines  will  result  fr«;nr. 
the  coming  meeting.  •^■'"'  '■^/'.■'  '''^''~'-  ZJ-[  \'.- ■-: '''^■. ■;■■■■  '.■^':"':  .< 

Miiintrii^iiicc. — The  freight  car  of  today  must  withstand  alvitit 
;is  nnich  grief  as  the  average  mechanical  deiiartment  official.  Jl 
is  re(|uire<l  to  operate  on  (:o  degree  commercial  track  curves  ancl 
o\>r  ..n.\  olwta.cle:  to  with-taml  a  j.^-niile  per  hour  impact  wlidi 
loaded  and  passing  through  gravity  and  hump  yards;  to  be  mauled 
and  turned  u])side-down  for  dumping;  to  receive  red-hot  ladin.ii. 
such  .is  billets.  i»ig  iron  and  slag;  to  resist  tbe  steam,  lire  and. 
dvnamite  that  is  used  to  loosen  frozen  loads  of  coal,  .sand  and 
ore;  to  submit  to  the  corrosive  action  of  .acids,  alkalis,  water  and  , 
weather;  to  retain  .any  load  that  can  be  safely  gotten  into  or  ■■>ii 
to])  ot  it:  to  endure  loading  by  crane  hoist;  undergo  removal 
of  la<ling  by  clam  shell,  scraper  or  plow;  to  be  able  to  lose  any 
liart  of  itself  that  may  facilitate  loading  or  unloading  and  to  si,ilL 
retain  its  identity  ami  return  to  its  owners  with  ,i  clear  record 
against  delay,  f.iilure  or  personal  injury. 

Therefore,  it  becomes  necessary  that  the  maintenance  of  this 
e(|uipment  be  given  adequate  attention  to  insure  it  against  the 
.general  operating  causes  for  failure  which  consist  of  unsuitab!  • 
distribution  and  use  of  cars  that  are  ad.iptcd  for  only  certain 
classes  of  commodities  and  service;  freight  improperl.v  distributed 
or  built  up;  lading  bexond  the  allowable  capacity  for  distributtd 
or  concentrated  weight ;  abuse  by  consignors  and  consignees  vvluii 
lo.iding  .and  unlo.idin.g;  cars  of  light  cipacity  and  design  placi'i 
;it  tlie  be.td  end  of  .tiid  befwi'(.Mi  cars  of  heavier  types  in  trains; 
and  rough  handling  by  y.ird.  train  ;iml  engine  crews.  •-^' .•^' •':.•- 

Ihe  nmnber  of  loaded  and  empty  svstem  and  foreign  revenue 
freigiit  cars  ( ixclusive  <if  ears  in  b.id  onler  con<lition  under  load 
at  destin.ition ).  held  over  each  d.ay  (except  after  Sundays  and 
Kgal  holidays'),  for  .ill  clas-es  of  .accident  and  ordinary  repair-. 
-hoiild  not  exceed  ,?  i>ir  cent,  of  the  total  s_v  stem  and  forci.gn 
revenue  c.irs  on  the  line  ;ind  the  repair  force  and  m.iterial  shoui<l 
be  so  rcgul.ited  that  no  more  bad  order  cars  will  be  detained  eacli 
day  th.in  the  numbi.r  fep.iired.  every  preference  being  given  t<> 
loaded   ;ind  empty   c.ir-  that   are   in   the  .gre;itest  demand   for  the 

movement   of  the  business  <»ffered^  '■■  "'-^-k".'  :'^'  ■■-:■'■  -^"^-'^-.i      ;  .  ■   > 

When    the   earning    c.ip.icity   averages    from  $2. ."o  to   $3.00  i>et 
day  for  each   freight  c;ir  av.iilabk   for  service,  the  interest  on  ,aii . 
investment  for  shop  facilities  to  a<ie»pi;ttely  economize  and  increast 
the  <int|>u'.  can  be  readilv   iustiile<l.     Srch  facilities  should  provid' 
shelKr  from  suii.  r.ain.  snow  and  wind  for  workmen  employed  on 
c.irs  re(|iiiriiig  he.ivy  rejiairs.  so  tli.it  the  usu.il  increase  in  the  pr^ 
portion   of  b.ad  ordir  c.irs  after  unfavorable   weather  condition- 
will  not  be  so  m.arked  ;is  .it  presert.     .\mple  .ami  up-to-d.ite  met 
and  \voo(l  working  m.ichine  to(ds,  pneum.atic.illy  or  electrically  o;' 
er.ited  port.able  and  hand  tools  and  general  f.icilities  for  the  stoi 
:igi'  .incl  i>ortage  of  all  new.  sic«(n<l-hand  .and  scrap  material  ar 
most    essiiiti.il.      Tr;insfer   trestles  and   cr.ines   should   .also  be.' iji- 
..stalled  in  freight  car  rejiair  yards  to  reduce  switching,  delay  an! 
crated  portable  ;ind  h.ind  tools  .and  general  f.icilities  for  the  stor: ... 
not  in  condition  for  movement.  '  --r"' 

ImlifTerent  forei.gn  cars  should  be  juit  in  proi)er  re])air  for  lo;ii 
iiig  .iml   not    returned  t.>  the  owners   light  excej)!    when  generaU 
worn  out  by  age  and  decav .  or  unless  ladin.g  is  not  available  ar" 
.1  home  station  is  close  by.     This  practice  will  ;ivoid  loss  due  b 
light  mileage  and  .iddilional  ilamage  to  the  car  through  its.niove.* 
nuiit   in  a  dil'ectivt'  condition.  •,■;..■.•:"'.■■;   ■.V^.  • 

The  prompt  .and  proper  switching  of  cars  on  repair  tracks  iSiH>J 
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iMilidii  that  is  frcciucnth  <»vcrlt>()ki.'cl  ami  which  is  usiuilh-  givH-'n      hihricalioii   yiiU   loadriig  at  miyinatiily   iL-rtiiinals  aJitT  rcsitU  ill 
•iditTorcnt  attention  and  is  clone  at  Avhatcver  time  the  yard  switch-      accideiits,  destroyed  lading  and  .c;trs,  reduced  train  rating,  delay*; 


-  jifig  service  ni 


tv  lind  it  convenient,   rather  than   during  a  period      to  trafiic,  1>locking  of  passing  siding-;,  engine  and  traiii  crew  . over- 


vljcn  it  will  least  interfere  with  the  working  of  the  forces.  J\Iany      time   and  extraordinary   expense   f<»r   sending  nien  and   material 

unnecessary  and  costly  movements  can  he  avoi<led  by  the  spacing      out  on  the  line  to  niake  rejKiirs!     The  chmination  of  .rtllcs  and 

.icurs  when  they  are  switched  f»n  the  shop  tracks  so  as  to  dirni-      inspection  points  which  are  tiinicct'ssaryt«niaiiuaui  cars  cii  rt»uti'< 

iiie  the  delay    ind  expense  I'Tat   w<>nld  I'llierwise  tK'ctir  by  jack-       in  ;i  service.ibleotniHtion  for  operation  .uid  safe  for  trainmen  and 

Vtgtiie  cars  apart  and  moving  them  by  hand.  l.uling ;  fewer  and  ni<)rethiir<>ughly  trained  <-;it  iiisi»cctors;  agrcc- 

.  Certain  classes  of  cars  should  be  given  special  repair  attention      nicnts  between  C<»niiecting   lines  that  Will  keep  cars  moving  on 

•  t  tliosc  seasons  of  the  year  when  the  business  least  reqaircsthcif      such  iiitcrchang<j  records  iiis.  wiH  m-sure  profjcr  ac<.»i«iting  for 

it^i^  cirwhcn  the  reixiir  forces  can  be  worked  to  good  a<lvantage       re|Kiir  charges ;  a  greater  immber  of  more  conifK>tent  car  rvpair 

men  and  more  tht)rongh  .iticntion  givin  tu  equipment  at  the  un- 
loading and  loading  iMtints  will,  without  a  doubt.  rvdtKx  some  of 
the  present  line  delays:,  ,y     .  , ;~.  j} .\;\  •'■  ■^'^:.  ■  ■ ;.;-' 

.■rriic  substantial  building  up  and  proper  distrihuti«MT< if  freight 
on  single,  twin  and  triple  cars  by  shi])pers  is  also  a  detail  th.it 
will  d<*  much  to  reduce  delays  to  their  freight  between  origination 
and  destiiiation  points  by  climinatitig  the  iK'cci^sity  for  rcbuihhng'' 
and  transferring  hiding  or  for  setting  out  ears  en  rottlc  for 
consecptential  repairs  due  to  dcraihnents,lie«itc<l  "bearing-,  am! 
similar  causes.  /  x  :     v' 

.  :DiAV/»(7H//JH<,^r-rFor  the  benetVt  of  onniecting  railroads  handling 
either  interstatepr  intrastate  traffic  it  is  essential  when  a  frciglvl 
car  of  undesirable  class  and  capacuy  has  <mtlived  its  iiscfuhies  • 
and  reaches  a  shop  track  in  such  bud  order  due  to  age.  decay  an  1 
corrosion  that  the  exi>enditur!e  necessary  to  piit  it  iu  serviceable 
concUtiori  is  not  justilVcd,  that  it  shoulcl  l>e  disix>s<;^  of  l»y  dis- 
mantling rather  than  hy  sale,  to  insure  its  identity  heing  ahsohitcly 
destruyed.        ; 

.E.'ich  car  to  be  disposed  of  slvouht  he  properly  i)as>cd  ujxin  ai  ; 
the  time  that  it  contlemns  itself,  raihcr  thaiV  as  a  part  W  a  .general 
dism;ihtling  program   at   sinne  predetermined   perioii.:      .^..-/    :..-•: 
There  is  always  some  good  material  in  a  wooden  freight  car  ' 
bo<ly,  such  ;is  lumber,  rods,  bars,  castings,  Indts  and  nuts  which 
carl   be  utilized   to  advantage   in  repairing  otiicr  cars,  and    tin 
trucks,  cither  wholly  or  in  part,  can  invariably  be  disposed  of  h\ 
use  under  other  equipment;     Therefore,   the  destroying  of  car* 
by   burning   is   only    warrante<l   in   cases  of, extrente   damage   by 
accident  oil  the  line  nf  road.    '■•'-^..  ::■  -ri Ix--''"^^"^''.  '''^/'"'  V-^Jv  V^V^ 


ilivrlng  davlight  and  favorable  weather.     System  cars  of  a  class 
:-utd  capacity  which  makes  them  desirable  for  live  f)r  more  years' 
y.^Frvic-e,  should,  when  empty  and  placed  oil  shop  tracks  for  heavy 
reiair.s  receive  such   renewals  and  beltermetits  as  will  put  theiil 
•ilV  a  substantial  conditirtt.     The   repetition  of  classihed   repairs 
which   do   not    permanently    improve   such   etiuipment    results   in 
leiiiporary   maintenance,   successive   line  failures    and   delay*  tp^ 
tr.'iffic.  and  continued  expense  for  the  same  class  of  work.    Gcwd 
tnaferial   removed    from   cars  that   should   receive  heavy    repairs 
;iiHl  betterments  to  put  them  in  efficient  condition,  can  alw.ays  be 
utilized  to  advantage  when  making  lighter  classes  of  repairs  fO' 
Kaded  and  empty  cars  to  keep  them  temporarily  serviceable  until 
rhey  can  be  properly  reinforced. 

.TiTtiiiiial  and  Iiitciwhiiiitic  /«.T/>('f:f.^<.'M.-^The  object  of  the  .Master 
C.:iV  Builders'  Rules  is  to  facilitate  the  movement  of  cars  in  uiter- 
chniigG  service  and  to  place  the  responsibility  for  defects  which 
inay  or  may  Hot  make  a  loaded  or  empty  car  untlt  for  service. 
V  ilrnvCver.  the  intent  of  the  rules  is  frequciuly  nulliticd  through 
alack  of  good  judgment  owing  to  the  somewhat  general  impreS' 
sj»;n  that  the  ability  of  a  car  hispector  is  decided  hr  his  record 
;n>.:t,  "car  Stopper"  rather  than  a,s  a  "car  mover."  and  the  holding 
of  cars  by  unintelligent  inspection  or  oti  technicalities  at  joint 
arVl  interchange  points,  is  responsible  for  much  del.iy  to  traffic, 
t\pvtise  far  trtuisf  erring  hiding  and  loss  of  nsc  of  equipment    ^ 

tars  set  ofif  on  the  line  of  road  due  to  bad  order  condition  of 
i'>u|tlers,  draft  attachments,  wheels  or  brakes;  heated  bearhrgs; 
-liifted  la<ling  and  other  similar  c.iuses  are  usually  the  outcome 
of  inipropier  inspection,  repairs,  adjustment  or  testing  of  brakes. 


ELECTRICAL  NIGHT  AT  THE  NEW  YORK  RAILROAD 

CLUB. 

l"he  third  annual  electrical  night  of  the  FeW  York  Railroad 
CHib  was  held  on  Afarch  15th  in  the  Engineering  Societies 
Builtling.  As  previously  announced,  there  was  rw  regular  tcch- 
liic'ii  paper  presented,  the  meeting  consisting  of  ii  series  f)f  short 
.papers  presented  by  electrical  experts,  who  had  been  invited  to 
.sifcak.  :  The  subjects  chosen  were  all  to  be  on  different  phases  of 
'.heavy  electrit; traction.---;-. ■•■■'■^;,-^  ■  -■...".••■■''  ^^ >"'-"--"''-V--i\'-':'' V/"v':.-'3-f---i' 

Ihc  tirst  paper  was  presented  by  ^tr. AV-'J. AVilgits.  vice-prcsi- 

•  Uci.U  of  the  Xew  York  Central  Railroad,  an<l  Avas  concerned  very 

.■ttr-gely  with  matters  in  connection  with  the  recent  wreck  of  an 

■  eJectrie  tr.iin  on   tb.it   rt>a(l.    .  Mcv  Wilgus  statetl  that  in  view-  of 

"tile  gross  exaggerations  .-ind  unjust  attacks  which  had  been  made 

•in  the  daily  papers,  and  even  in  some  of  the  technical  papers,  it 

:,AVuuld  probably  be  of  interest  to  discuss  the  actual  facts  of  the 

ease;     He  mentioned   the  fact  that  one  of  the  electric  locomo- 

Ityes  bad  been  given  a  2j/S  years'  test,  running  over  so.ckjo  miles, 

•fn  a  six-mile  stretch  of  track  near   Schenectady,  before  any  of 

'the  locomotives   were  put   in   actual   service,      During  this   series 

Qi  tests:  the   locomotive  had   Ix-eii   operated  at  very  high   speeds 

-on  sharp  curves  without  derailment  or  injury  to  the  track.   There 

h/id  also  been   a   scries   of  preliminary  runs  m.ide  over  the  line 

({U- which  the  wreck  occurred,  with  full   weight  trains,  previous 

■^l^ie  starting  of  the  regular  service.  .  ;  >' -i;  .  "!:  ;  ;  j^ ;' -  ;: - 

/vlti  answer  to  some  criticisms  whidi  had  been  made  with  rcfcr- 

ciice  to  the  use  of  the  third   rail   instead  of  overhead  construc- 

''■•n,  Mr.  Wilgus  pointed  out  that  there  were  three  reasons  why 

"verhcad  construction  was  impractical  in  the  electric  zone.     One 

••i  these  was  that  there  is  a  clearance  of  but  2  in.  in  the  Park 

-    "utie  tunnel.     Another  was  that  a  legislative  act  prohibits  any 

'itioMs  in  the  way  of  overhead  constiuction  on  the  Park  ave- 
\iaduet,  ami  the  thirtlj  and  most  innH>rtant,  wa.s  the  fact  that 


the  City  of  Xew  York  ;ibsolute1y   f<»rl)i(ls  the  ttj^?  fjrC^^verliead 
current  collection  at  high  voltage,  ' 

'  The  second  paper  presented  was  by  Mr.  George  tiibbs,  chief 
enguieer  of  electric  traction  of  the  PciHisyJvania,  Kew  York 
&  Long  Island  Railroad,  and  gave  some  very  interesting  figures 
on  tho  cost  of  he.-i\\-  electric  traction,  lie  stated  tb.it  he  <li<l  not 
believe  that  engineers  should  be  misled  by  the  enthusiasm  of 
the  iieople  for  electricity;  This  paijef  was  a  niost  clear-cut  dis- 
cussion of  the  problein  of  electrifying  sti'amrjtilroads  and  will 
he  prcseiUed  in  full  in  a  future  i<stK\    •  :  '   .      ..,.,: 

'ihc  third  paj)er  was  presented  b>^  Mr,  Waker  C.  ^Keir.^^ o 
Westinghouse,  Church,  Kerr  &  Co;,  who  discussed  the  different 
methods,  tliat  a  steam  railroad  compiiny  ct>ubl  take  in  the  phys- 
ical work  of  eicctrifyhig  a  portion  of  their  lines.  lie  exjdaine<l 
very  clearly  what  features  of  a<lvantage  could  be  obtained  by  the 
employment  Of  a  linn  of  engineer-contractors  whose  iKTSonnel 
and  resources  could  become  part  of"  the  railroad  ccHUiiany's  or- 
ganization for  the  time  being.    _.y[:  ■  ;' ,- •  .^X"^;  ;'Vr -iv  -  = 

Mr.  Frank  J.  Sprague.  who  spoke  next,  weni:  \^c'r>-  carcfiiUy 
into  the  history  ()f  the  electric  locomotive  on  the  New  York 
Central  Railroad,  pointing  out  each  step  taken  by  the  electric 
traction  cotnmittee  from  the  begimiing.  The  point  of  i>articular 
interest  mentioned  by  Mr.  Sprague  wa>  the  fact  that  bids  for 
the  locoiiKJlive  equipment  were  received  fmm  one  foreign  ami 
two  Ameriea.n  companies,  the  Gem^ni-l  Electric  and  the  Westing- 
house,  and  that  the  General  Electric  ComiKiny  included  in  its 
bid  a  proposal  for  a  single  phase  rejjulsion  electric  locomotive, 
but  really  recommended  the  direct  current  ge.irless  locomotive. 
The  Westinghouse  Cotupaiiy,  however,  submitte<l  no  bid  for  al- 
ternating current  locomotives,  but  recommended  direct  current 
locomotives  of  the  geared  type.  ^^i-..;%   ,  v^^    -     i^- :■'■!■ 

The  next  speaker  was  Mr.  Theo.  V.irnev.  of  the  Westinghouse 
Electric  and  Maimfaeiuring  Company, .  who  spoke  yn  iIxq  dcvci- 
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<)|iinL-iit  of  catenary   line  construction.      Ik-   was   followed  by   Mr. 
W.  B.   Potter,   cin'ef  engineer  of  the   railway   deiKirtineuL  of   llie 
(jencral  Kleclric  Company,  who  gave  some  very  interesting  m 
formation   in   coiniection    witji   tiic   experiments  his   company   is 
making  with  gasoline  electric  motor  cars.    ^'       ''""'.•     '\ 

The  last  regular  speaker  was  Mr.  Samuel  Vauclain,  of  the 
lialdwin  Locomotive  Works,  who  stated  that  he  believed  the  de- 
-igners   of   electric    locomotives    should    make    use   of   the   large 

•;  amount  of  information  which  had  been  obtained  during  the 
development  of  the  steam  locomotive,  lie  considered  the  driving 
wheel  diameter  of  the  electric  locomotive  should  be  as  large  as 
for  a  steam  locomotive  for  the  same  service,  lie  stated  that  it 
had  been  his  suggestion  that  the  motors  (jf  the  electric  loco- 
motive sliould  be  placed  in  about  the  same  space  and  pt)sition 
now  occupied  by  the  boiler  of  a  steam  locomotive  and  that  tiie 

•  drive  should  be  through  a  system  of  rods  an<l  levers.     The  prac- 
'    ticability  of  this  system  has   been   demonstrated  by   the  electric 
locomotives  used  in  the  Simplon  tunnel. 

'.At  the  close  of  the  meeting  the  president  announced  that  the 
p.-qHT  for  the  April  meeting  would  be  by  .Mr.  W.  U.  McKcen. 
Jr.,  the  subject  being  "Ga.soIine  Alotor  Cars. 


to   one    side   of   the   center    of   the    section,    the    maximum    unu 
-tress  is  .something  very  ditYerent.  .    ^\r;  V,    :  .  .•    ;.  y 

Let  Fig.  4  represent  a  strip  subjected  to  an  eccentric  pull.  Tire 
stress  on  each  particle  may  be  divided  into  two  parts,  the  mean 
stress  which  is  always  the  existing  stress  at  the  center  of  the 
section,  and  the  variable  part.  The  mean  stress  balances  the 
force  T;  but  the  moment  of  T  about  the  center,  or  T  X  y<>,  must 
1)1-  balanced  by  the  moment  of  the  variable  part  of  the  stress 
taken  about  the  axis  in  the  plane  of,  and  through  the  center  of. 
the  cross-section  perpendicular  to  vu.     ■■'■y...".^  -  ;  - ',  .-^"^^^^^^ 

Let  P  =  unit  stress  at  the  point  distant  y  from. the  center 
measured  in  the  direction  yo  and  y,,  which  latter  is  tlie  distance 
to  the  edge  =  K'  t,  where  the  unit  stress  is  f.  If  P<>  =:  mean 
unit  stress  found  at  the  center,  P  —  P«  will  represent  the  vari' 
able  part  found  at  the  distance  v  from  the  center.      ^  ■  .     ;.-. 

P— P..  y  '  f— P.,    :->::^^^:.-^::-'v' 

=  — .  'ir  I'  —  ^"  —  — -  y-i '•;";■  ■'".f 

f— P,,        y,  ;.yir--''^i^\lv'y.:.,:-  ,r-M:'. 

If  z  =:  width  of  .section,  the  moment  of  the  variable  portion 
of  the  stress  about  the  axis  Z  —  Z   (  l*"ig.  5)  through  the  center, 
will  be:  "V 


THE  FAILURE  OF  LAP  JOINTS. 
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To  THE  Editor  : 

Some  time  ago.  at  a  meeting  of  the  Western  Railway  Club,  a 
representative  of  the  Hartford  Uoiler  Insurance  Company  read  a 
paper  on  the  svibject  of  boiler  exphisions.  He  gave  as  a  cause  of 
the  giving  way  of  nine-teiuhs  of  the  exploded  boilers,  which  he  had 
examined  in  his  capacity  as  inspector,  the  development  of  a 
iiidden  crack  in  the  single  lap  joint,  as  shown  in  I'ig.  1,  the  de- 
".■  velopment  of  this  crack  i)eing  due  to  the  bending  moment  in- 
lir.ced   by    the   tension    in    the    pl.'ite    which    tended    t<i    shape    the 
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where  Iz  <lenotes  the  moment  of  inertia  of  the  cross-sectional 
area  about  the  axis  Z  —  Z.  This  expression  is  the  resisting 
monuiit  of  the  cross  section.  :.     -    ..v    :».,.     .'■..•...'■. 
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center   line  of  the  cross  section   of  the   joint   to  that   of  the  arc 
r)f  a  circle,  as   in<licated  by   h'ig.   _'. 

This  idea.  tlu)ngh  nut  entirely  new.  is  no  doubt  a  true  ex- 
planation of  the  cause  of  failure  of  many  longitudinal  lap  joints. 
There  is  another  ixunt  of  view,  however,  from  which  the  weak- 
ness of  the  lap  joint  may   be   investigated.  .  '  : 

When  designing  a  jf)int  of  this  type  it  is  customary  to  rlcter- 
mine  the  stress,  i)er  unit  length,  to  which  the  plate  will  be  sub- 
:-^i-^' ■.:>.;,.:•.:':-•  Pr 

jected  by  the  formula  f  —   where  f  =  the  stress  per  square 

t 
hieh,  P  =  the  boiler  pressure,  r  —  hall  the  diameter  of  the  boiler 
shell,  and  t  =  the  thickness  of  the  plate.     Such  a  calculation  is 
very  much  in  error  and  joints  so  designed  possess  no  such  factor 
of  safety  as  the  de-ignor  intended 

Taking  a  strip  of  metal  of  thickness  t.  and  width  /.,  subjected 
to  a  tension  T,  the  tiber   stress  per  square   inch   uniformly   dis- 

:J^v.%'-.yo^:  '^'\-';:^<v  t 

tribute*!   over   the   cross   section   of   the   stri])    wouhl   be    f   =   — 

■  -:--./:.■■:■■:  ^■'-  ■  ■•  •.  .■  .■  V-..  .;.■  ■  ■  ..  tz 


Fiyr.  H 


Fi>f.4 


Fig.  5 


r.iu  M  =  T  Xivand.  p..  ■—  —  where  S  =±\^.-^,z  or  the  area. 


of  cross  section  of  the  strip. 


r  V  Iz 


Therefore  :T.X-!yi^"=    y |— .  .pr  T,sa;'.  '   '   "     ■   •   '      '  '  :: 


Iz 


f  S 


?,■  ~-: 


I  +.y..  y, 


where  r"  =  Iz  ^  S  to  be  mea.surcU  in  the  dircctitwi  of  yi.   Al.so 
f  =  —   I    I  -I I  =r  maxinnnn  unit  stress  due  to  T  and  v...    • 


-(-t) 


Taking  a   circular   strip  of   K— in.   plate    i    in.   wide   in  a   boiler 
60  in.  in  diameter  carrying   100  pounds  pressure,  the  customary 

...  .   -.  .  ..     ..   .....  ..-..--.  Pr  ;V>-".  100  X3<' 

when  the  centef  Ime  of  action  of  tTie  stress  passes  through  the  formula  f  =  gives  as  the  maximum  fiber  stress  - 

center  of  section  of  the  .strip,  as  in  Fig.  3.   But  when  the  strip  ^  y^  "-.■' 

is  subjected  to  an  eccentric  pull,  the  center  line  of  action  passing  z=  6,000  pounds  per  square  inch. 


Ai>Rii.,  i9or. 
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in  the  case  of  the  lap  joint  tlio  center  lino  of  .lolioii  of  the  ap.^  ; 
■  niiiil  ti-iision   is  at   tht-   surfaic  of  onil.ut    of  tlu-  two  plates,  ;is 

'■r.{iX:\liv^^^^-':^r-r,:^:'pJ    !'%•''     Applying    the    formula    f   =   — 


here  v..  =:  j'l  =  .H* 


Ifiill  the  thickness  of 


i.lati 


the  niaxiniuni  fiber  stress  is  ■■' ,   ■  ^y--'^ 
;/:.'..  J-  ■  100X30.1  +  1/16 


f  = 


100X30 


' i'  -r  '/»o  \ 
\         1/48/ 


n 


i 

I 


■•■;=*:  24.000  pounds.    "•      -  ■■  ■      0   ■     r   ■;•  '::.:■■■■':,  ;    r.      r, 

V    'rhi>  high  stress  on  the  e.xtremc  fiber  may  at  first  thought  ap^ 
jiepr  to  be  of   no   great   impfjrtiuice    since   when    subjected   to   a 
■stress  beyond  the  elastic  limit  the  fiber  of  greatest  stress  would 
vilongate  there  by  throwing  more  of  the  stress  upon  those  fibers 
in  the  direction  of  the  other  side  of  the  plate.     l>ut  it  is  an  estab- 
;]ished  fact  that  a  material  such  as  steel  or  iroti,  when  subjected 
vln    a    stress    approaching    the    clastic    limit,     will     resist     such 
! stress  only  a  definite  number  of  times,  and  when  fracture  dees 
lake  place  little  or  no   elongation  has  been   produced.     An   ex- 
ample of  this  is  to  be  found  in  the  breaking  of  axles  due  to  the 
rciieated  tension  and  compression  of  the  tiber  as  the  axle  rotates. 
;    'Ihe  actual  fact  that  boiler  plates  do  fail,  as  indicated  by  Fig.  1, 
ill  addition  to  the  results  as  disclosed  by  mathematical  investiga- 
'ti"ii.  would  seem  to  indicate  that  the  lap  joint  construction  for  a 
liiiigitudinal   boiler   seam   should   never   have   been   introduced   in 
hniUr  practice. 

In  circumferential  seams  tlie  conditions  are  not  so  serious  since 
the  sti"esscs  to  be  resisted  are  only  half  those  in  the  longitudinal 

Illinois  Ckntral,  Chicago.     ?:v  .:...;^  ;.•■;/  -J  v•.^  >■  .  •■^■ 


.Club  Houses  for  Pa.\a.m.\  Canal  Employeks.— Employees  on 
the  Panama  Canal  are  being  provided  with  club  houses  in  most: 
of  the  villages  which  the  Canal  Commission  has  built.  1  hey 
consist  of  a  front  building  of  two  stories,  connected  with  a  rear 

ibuilding  of  one  story.  The  former,  which  is  133  x  45  ft.,  con-,; 
•tains  a  social  parlor,  a  card  room,  a  billiard  and  a  writing  room,' 
On  the  first  floor,  and  an  assembly  hall  67  x  2-j  ft.  on  the  second  ' 

■floor.  The  rear  building,  which  is  100  x  28  ft.,  contains  double 
■Ijowling  alleys    100   ft.    long,   a   gymnasium   52    ft.    long,    shower 

-.baths  and  lockers.  The  Commission,  in  conjunction  with  the 
3*^^-  .M.  C.  A.,  will  manage  these  buidings.  Each  club  will  select 
a  hoard  of  directors  froin  its  own  membership,  but  all  clubs  will 
be  lyuler  the  control  of  a  general  board  selected  by  the  Commis- 
%wn,  A  number  of  buildings  are  also  to  be  erected  for  religious 
services, ,  such   buildings   to   be   available    for  all   denominations. 

.  nt  some  places  an  additional  story  will  be  added  to  the  latter 
iMnldings.   to    provide    lodge    rooms    for   the   various    orders   and. - 

■•'Societies   formed  among  the   employees.— Z:/;.ij/;uvn«g  Record,     r- 


'  irnNEss.— A  few  years  ago  a  young  man  was  given  charge  ojt  .. 

'   roundhouse   at   an   out-of-the-way   point  on   one  of  our   large 

:*;«.stern  railway  lines.     He  was  advanced  from  that  position  to 

-.  tJle  po.sition  of  master  mechanic,  and  took  charge  of  one  of  the 

^I'lrgest  erecting  shops  on  that  line.     In  a  very  short  time  he  was 

■I'Uanced  from  the  position'of  master  mechanic  to  assistant  su- 

I'-nntendent  of  motive  power,  and  in  a  short  time  tiiercafter  to 

''Permtendent  of  motive  power.     From  that  point  he  went  east. 

'*d  now  holds  one  of  the  best  positions  in  the  mechanical  liinr 
'•!'  any  railroad  in  the  United  States.     If  I  trace  him  further,  I 

'<-ume   everyone    here   could    mention   his   name.     The   keynote 

■   Ills  success  was  "tidiness."     His  roundhouse  was  kept  clean 

'"d  tidy,  and  as  he  was  advanced,  step  by  step,  he  did  not  neglect 

•'Ut  which  had  called  the  attention  of  the  officers  of  the  road  to 

.iini.^Jl/;-,  y_  //-  Waterman  before  the  Raihvav  Storekeepers'  As- 

'^'^eiatioH.    ■■.■■'?" 


.  >^--  -^'--=>       SPEED  IN  MILES  PER   HOUR 

To  tiiE  Ekitor:  .       ;•  >:  ,     .:         -v    ^      ■    •  - 

IVrliai)-  this  may  be  ne^-  to -J'OU,  |^rttai»s  iibt ;  btit-ifit  fe,  ydn 

will   admit   thit   it  is  a   liandy  constant   to  store  away   in  your 

memory   for  ejnergency  uses.  "v■'^'''v^.:- ..;... 

Let  speed  in  miles  per  hour  be  representcfl  by  "a";  time  to 

run  one  niile  in  sccondis  at  .speed  *'a,"  by  "^,"  and  secoids  in 

■,V;'-V::^y-^'V^ :'.■■■■'■-■'    t    :■■::■''■'/.'-:'■■.-:''■■'->.'  '-■■':-    3,t)oo     ■■-_: 

one  hour  by  "c"— then  —  =  b;  c::^  3,600;  therefore  =  b. 

fe't':S-V\-.-i>  ^';-  ■■■.••-:■  a    ^  .  a 

of  a  X  b  =r  3,606. 

In  other  words,  the  speed  in  miles  p^r  hour,  multiplied  by  ihe 

';  y  g     10   20   30   40   5C   (K)   TO   80   90   100   110   120 
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time  required  to  run  one  mile  at  that  speed  in  seconds,  is  always 
equal  to  3,600.  ■' .;"'     V  "^  •  -^  ■  :^;^v;-  if        ''.  •■ 

The  expression  a  x  b  =  3,600  is  similar  to  .1  x  b  ^  a  constant, 
or  the  equation  for  the  rectilinear  hyperbolic  curve  represent- 
ing the  expansion  line  on  an  indicator  diagr.im :  a»d.  from  this, 
the  curve  on  the  enclosed  print  was  plotted. 

•■■:-:^:^^ M-)  i;f--;^^f-r-^-^':^.':  -1. ^:■•^^^'■•:•^• '■-•.'' '  ■'  w.  o.  Mooi.v. 

'■'■'::'':'■■  '■':  •  "\  /    -.V  i! '.  •  ^  :^  •>  v  "  Mechanical   Engineer. 

v:tfcuNoisr<t^Ni^^  111. 


ELECtWG  "f  R.\cnbX  Not  PKOFiTAtstr..— At  the  present  time  all 
the  steam  railroad  companies  that  have  adi>ple<l  it  (electric 
traction)  are  very  much  disapi)ointed,  suffering,  as  they  are,  con- 
-i<lerably  from  the  results  as  ihey  have  turned  put  as  compare«l 
with  the  estimates  given  to  them.  ;md  the  information  vouch- 
safed by  those  who  were  supposed  to  know.  Hut  every  day  now 
the  cost  of  working  electric  traction  is  being  reduced.  We  are 
not  yet  down  to  anything. like  the  cost  of  steam  traction,  but. 
admittedly,  it  is  an  experimental  time  through  which  all  rail- 
ways, and  especially  the  District  and  the  Metropolitan  and  our- 
.selves,  are  passing;  and  since  wo  met  last  the  actual  cost  has 
been  considerably  decreased,  but  we  are  not  out  of.  the  woods 
yet.— Chairman  Stride  of  the  Tilbury  and  Southend  Ry.,  Eng- 
land. 
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I'NKl    \I.\T1(      (I.LTlH     DI^IVi;     Al'l'l.l  Kli    TO    A.\     ^4-l\(Il     I'l.ANKK.  V. " :   •  V  "■' v  H 

84  INCH  PLANER  WITH  PNEUMATIC  CLUTCHES.  Kc-irinj,'  aii.l  a  rark.     It  max    W-  >i(.ppe<l  from  citlu-r  si.k'  of  ilu 

■■:.:■.        :.  t .  i  pI.MKT   without  stojjpinji  the  motor,  and  tlic  ri-vorsiiig  dog  nia\ 

Thf    .\'ilcx-l'.vmiiu-l'i>i  (I    (funiKmy   are   rccn'mnuMnIinn    the   ti^e  Ik-  trippi'd,  allowinjr  tin-  work  to  \k-  run   from  iindor  tlic  tool  for 

of   their   piic'titiiatio   chitoli    drive    on    the    larj^er   size   planers    in-  inspection.      The  I)e(l  i-   strennthened   wlure  the  }4*''«"''"K  and  itit- 

tiivk-d   for  h'-avv  \\<>rk.     On  sneh  (daniT^  it   is  difiicull   in  trans-;  rights    are    monnte<l.    and    is    nearly    twice-    the    length    of    taldi- 

mil    snlhcient     jxiwer    with    the    helt    drive,    since    the    width    of  It  has  two  V  tracks,  with   large  wearin<>   surfaces  and  oil  pockets, 
the    belts    is   limited    hecan^e-   ,.f    thr   dilViciilty    in    shifting    them, 
i  Ik     pniinnatic    clutdu--.    will    transniit    any    doired    amount    of 


power  and  it  is  possible  to  easily  i)r<)vide  fur  varinus  cnttinu 
speed'   aixl   a  constant    rrlurn   speed. 

The  illustration  shows  one  of  these  clinches  .-ipjdied  ti>  an  S4 
inci;  i>lan  T.  'Ihe  55  li.p.  (ietieral  Electric  motor  is  holti-d  to  tlu- 
housing  and  drives  the  clutch  through  gearing.  If  desired  the 
clutch  m.'iy  bo  driven  from  an  oxerhead  counter  by  ;i  wide  non- 
shiftin.g  belt  running  constaiuly  in  one  direction.  If  a  constant 
sp<vd  motor  is  u<ri]  variation  in  cutting  sjK-ed  may  be  obtained 
by  change  ge.irs.  Ilu-  ])nemnatic  clutch  makes  it  possible  to 
plane  accurately  to  a  i;iven  line.  I  lit-  iliameier  of  the  disk  of 
tin  clutch  shown  in  tiic  illnstn'.tion  is  ig  in. 

An  interesting  account  of  the  satisfactory  service  of  one  of 
these  clutches  under  lu-ivy  duty  was  described  in  the  March 
issue  of  the  Pro^ircss  Refyorlcr.  A  100.000  pound  casting  was 
planed  on  a  10  ft.  Hement  planer.  The  casting  was  too  wide  to 
l>ass  between  honsini^s.  and  had  to  be  llnished  with  an  e-xtension 
ti»ol  clamped  to  one  of  the  cross  rail  heads.  The  cutting  speed 
was  J&  feet  per  minute,  and  the  return  si)ec<l  7S  feet  per  luinntc. 
The  length  of  stroke  was  about  .\y'i  feet  for  a  period  of  live  or 
'i\  hours.     Tlie  load  touethi-r  with  table  weighed  l6n.ooo  pounds. 

The  84  inch  planer  planes  K5  inches  w  itle  and  85  inches  high. 
The   table   is   "J   in.    wide    nuil    is   driven    through    a   train   of  cut 


with  rollers  for  lubricating  the  table. 

The  uprigiits  are  I'ltted  with  conmerb.alanced,  swiveling  side 
luads  ^ith  variable  feed  up  and  <Iowii  the  upright,  driven  directly 
by  the  dri\  iny  pears  inste:id  of  b\  friction.  The  crossrail  of 
bo.\  form  is  raised  by  a  7' :•  h  p.  motor;  it  has  a  <lee])-arched 
baek.  large  wearing  stirfaces.  tai)er  pae-kings  for  adjustment  of 
the  sa(ldl<'s.  and  sulftcient  length  for  one  saddle  to  itlane  tite 
entire  width  between  the  uprights  without  interfering  with  the 
other. 


XrrKssiTY  OK  A.MPLE  Rkpair  Fach-itiks.— Tilie  tnanagement  of 
the  company  is  entirely  cunvinced  that  nothing  is  more  vital  to 
the  successful  operation  of  a  large  railroad  i)ropcrty  thati  the 
provision  of  .ample  repair  shop  facilities,  equipped  with  the  most 
modern  tools  and  labor-saving  appliances  for  kee])ing  in  goo<l 
rei)air  locomotives  and  other  expiipment  and  instrnment.ilities 
re(|uired  for  efficient  and  economical  operation. — Annuiil  Ri-poit 
,<f  Prcs.  Tntcsdalc.  of  the  D.  L.  &  W.  R.  R.  -^   ■;/<  '^'^ 


ScH.MiiiT  Sui'EKHEATERs. — Thcro  are  at  present  i,8oj  locomo- 
tives equipped  with  Schmidt  superheaters  in  service  or  in  course 
e)f  construe-tion.  These  arc  distributeel  e)ver  60  different  wil" 
ways,  principallx    in    Iiuropc. 
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DUDGEON  UNIVERSAL  HYDRAULIC  JACK. 

ilic  lirst  liyuraitlic  iack  was  patt-tited  by  Richard  Uiulgoon  of 

:\ievv  York  City  in   1^51-      1  lie  design  was  improved  at  various 

tiim\s    the  latest  and  most  important  improvement  being  made 

in  1906.     This  last  design,  known  as  the  "Universal."  is  shown 

in  the  accompanying   illustration    and   is   intended    to   meet   the 

vdemand  for  a  compact,  light-weight  hydraulic  jack,  easily  handled, 

,,jH rated  and  controlled,  and  adapted  to  meet  the  requirements 

,,1   ilu-  railroads   for  liftnig   heavy  cars   and   locomotives.     The 

nu'tliod  of  actuating  tlie  piston  rod,  which  passes  down  through 

tlM£   steel   tube,    is    clearly    indicated    in    the    illustration.      L'nder 

fight  loads  the  jack   is   op&Ttited  by   a  double  pump,   which   for 

a  jack  of  30  tons  capacity  will  lift  a  load  of  15  tons  at  the  rate 

5of  I  in.   in  every  six   strokes.     Under  heavier  loads  the  lower 


f 


* .  *  — ■ . 


•  ■".'.■..•. . 


ward  fill"  iijuugli  t(t  uu>;.-al  all  tliicc  ni'  the  \alve>.  alUtwuig  the 
rajii  to  tk^sccnid  by  it:?  «»\viivw<igl«t.  J'he  jack  may  also  be  low- 
ered by  the  lever,  It  being  only  necessary  to  depress  the  piston 
head  until  a  pin  projecting  from  the  lower  side  of  it  encounters 
the  top  of  the  steel  pusli  tube,  when  it  operates  in  the  sam*. 
manner  as  by  the  cam  on  tlic  valve  handle  shaft.  Any  obstruction , 
which  prevents  the  seating  of  a  valve  can  be  removed  by  dc-; 
pressing  the  valve,  if  a  valve,  should  stick  in  its  seat  it  can 
easily  be  pressed  off.  Tl;e  interior  parts  are  easy  of  access. 
The  valves  are  reached  by  removing  the  ram  and  imscrew  ing 
the  bomiet,  when  the  valves  with  the  removable  seat  will  drop 
out.  The  piston  packings  are  reached  by  unscrewing  a  plate  in 
the  head  and  lifting  the  piston  through  the  opening.  The  jack 
may  be  operated  either  hori.^ontaJly  or  vertically. 

The    form    of   base    illustrated   is    recommended    for    railroad- 
Work,  but  a  broader  and  heavier  one  can  be  furnished  if  desired. 
These  j neks  are  made  for  various  capacities,  from  30  to  60  tons. 
by  Richard  Dudgeon,  Broouic  and  Cplunibia  .streets^  New  York 
City. ,   ^'/ "■:';?^-:';'^;;:-l-^--'.-  ^'^   :'---:'-H-:A::V-'r.v,.':-f  j,;-;-- '- .. :  :^.->  J;_,. 


;'•  New  Terminal  at  IIouoken. — What  is  stated  to  be  Tne  most 
satisfactory  ferry  and  train  terminal  upon  the  North  River  was 
formally  opeiuil  on  T'elt.  J^  b\-  the  Delaware,  Lackawanna  & 
Western  Railway.  The  structure  has  a  frontage  of  730  ft.  on  the 
river  and  includes,  in  addition  to  the  ferry  houses  six .  ferry 
slips  and  a  fourteen  track  train  shed,  the  latter  being  607  ft.  in 
length.  This  shed  is  built  with  a  new  design  of  umbrella  type 
of  roof,  designed  by  Lincoln  Bush,  chief  engineer  of  the  rail- 
road, and  is  generally  admitted  to  be  the  most  perfect  e.xamplo 
of  this  type  of  train  shed  ever  constructed  in  this  country.  It. 
consists  of  a  series  of  spans  supported  by  a  row  of  columns  in" 
the  centre  of  each  pl.itform,  having  a  narrow  opening  over  the 
centre  of  the  tracks  for  the  escape  6f  locomotive  .smoke  and 
gases;  the  remainder  of  the  span  being  composed  largely  »ff 
glass,  giving  an  c.xcevilingly  well  ventilated,  light  and  well  pro- 
le^ivd  train  shed.  The  architectural  features,  both  interior  and 
cxterioT,^  throi^ghout  the  whole  terminal,  are  most  attractive. 
The  station  is  ujuipped  with  an  emergency  hospital,  barber  <hop 
arid  Ixith  rooms,  as  well  as  a  large  restaurant,  offices  and  the 
usual    waiting    rooms,    smoking    rooms,   baggage,    express,   etc,  - 


■■•.;{ '  -.'  :'='':;--;.vv»t"nc;Eox  uNivKRSAL^KvnRAtnac  ■TXck;;^-..:.-''''\.>  '■■'■■^'  '■■: 

,,|nmip  only  is  used  and  will  raise  the  jack  at  the  rate  of  i  in.  for 
-every  u  strokes. 

Ihe  most  important  feature  of  the  new  design  is  that  it  re- 
quires  only   three   valves,   and   they   are   all   assembled    in    one 
'tiiiber   or   passage,    the   two   upper   ones   being   suction   valves 
-tithe  lower  one  a  pressure  valve.     The  upper  pump  is  cut  out 
I '1  action  by  the  steel  tube,  which  may  be  forced  downward  by 
Uic  cam  attached  to  the  end  of  the  shaft,  which  is  operated  by  the 
"n<lle  at   the  lower   right  side  of  the  head.     When   the  valve 
idle  is  in  the  position  shown,  the  spring  just  below  the  steel 
'  e  forces  it   up  against  the  cam   so  that  all  of  the  valves  are 
ce  to  seat.    When  the  valve  handle  is  turned  down  to  a  vertical 
■ '-^ition  the  cam  revolves  sufficiently  to  force  the  ttibe  dowii- 
rd  until  it  comes  in  contact  with  the  top  of  the  valve  stem 
'•^  forces  the  upper  valve  off  its  seat.     When  in  this  position 
ihe  liquid  displaced  by  the  upper  piston  simply  surges  back  and 
=orth    through    the    valve.      If    the    valve    handle    is    turned    180 
iKgrees  from  the  position  shown,  the  steel  tube  is  forced  down- 


;7  "Tbchnical  Training  IN  Ai.ToiJNA  Hic.n  School.— Through  the 
■initiative  of  the  Pennsylvania  Railroad  Co.  a  new  <lev<'!<ipnient  in 
.industrial  e<lucation  is  being  tried  out  in  the  .Mtoona  High 
.SiSchooU:  The  industrial  department  of  the  school  has  received. 
.'  as  a  gift  from  the  Pennsylvania,  equipment  that  places  it  in  this 
•     re.'^pect  on  a  ])ar  with  the  foremost  technical  schools  of  the  second* 

class  in  the  United  States,  and  far  in  advance  of  many  of  iheUL 
';A    four-year   course    is    planned    which    will    afford    in    a    public 
V:  scliool  opportunities  for  training  that  have  been  open  heretfifore 
-only  to  students  of  the  technical  schools.     The  raih-oad  expects 
:    10  secure  from  the  high  school,  candidates  for  us  shops  who  will- 
••enter  them  on  a  footing  between  that  of  the  regular  and  s]KciaJ: 
apprentices.     The  city  of  Altoona  secures  a  splendidly  equipped, 
-industrial  school,  perfectly  adapted  to  the  needs  of  a  jKipulation. 
a    fourth    of    which    is    employed    in    railro.a<l    shops,    yards    an«l 
offices.     Altogether  the  new  high  school  will   cost  not    f;ir   frotn 
?35o,ooav-:>-V---'3^-,y  ■:.:■;;■  \\'\:-'-.-  ■'%^';V:-..-'"- 


Tkn  Years'  Increase. — Compared  with  the  official  returns  for 
1H96  the  figures  for  1906  show  the  following  remarkable  results:' 
Miles  of  line  increased,  2o.g  per  cent.;  miles  of  track,  31.7  per 
cent;  number  of  locomotives,  42.6  per  cent.;  weight  of  locomo- 
tives, 82.8  per  cent.;  number  of  freight  cars,  51.5  per  cent; 
weight  of  freight  cars,  95.3  per  cent. ;  passengers  carried  one 
mile,  88.6  per  cent;  tons  of  freight  carried  one  mile,  124.3  per 
cent;  Cars  with  automatic  couplers,  243.1  per  cent;  cars  with 
train  brakes,  265.6  per  cent.;  gross  earnings,  iot7  per  cent; 
expenses  of  operation,  98.2  per  cent. ;  wages  of  employees,  94.3 
per  cent. ;  interest  and  dividends,  70.5  per  cent. ;  taxes,  72.4  per 
cent.  In  the  meantime  the  average  receipts  per  passenger  mile 
have  decreased  0.4  per  cent,  and  per  freight  ton  mile  6.9  per  cent. 
^-Siason  Thompson  in  recent  pamphlet. 
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/  IfuhiHi:: .  irt-^fniSiU-JAt:-' t^iJUi  Km-i»'  fitu . ' ;  J^  K«;  ^jrlijini.-r*  fli 4 ••''«■>,!''':"!*  ';* 
;Ahy'  i-hijxh-^'-xin  iii  '^w  iJUx-M^tAv  >ri  i^  i(0u-.''-'/ :  '■:.::/■-:':':■/■■"'■''•• .' 
;:  .  -All   tiUrKstiVi!;;   at'OMjMt   '.'i   t^lw;  •  >;nKf;<rb>r>    ■«»  rVio"  •mI'  um. .nf 

iituic-il-'M'i  -;V'MV■f^^^K<l^iivnt:■i'^!,'ll)^-•^'..  -il  lio  va^l  itti{  \v;j.-  tin>   \\i<Ivlf;i 

j/if.l  it^l;!rtii)|.H''<.l  4<i  'iine>ot  tlu    ii:'>->:   rail   lu.uK:      'X\\\:  y\\\\\\\^    -.invtl 
::•:^\>^••  ii?^  /<V' 't*''"  iHi»<i''«v;:«t<lotbs'- i"-^-in>n  -P«'««I  "-^  U-it  jn  i-  uiintUc- 

^■'Mx 'hti.tij^*,'  ■  ^'fiir?  ;Jr»a^Vi«.'Vit ''<"»•  niiH  i;'i>b-  v\  ••iubod  i/ki.(i«x>  |i<->n»j«t~.  ■ 
-V,  .  iht^  Xi  •  bu'li  4'>1:hu'.t''  l>K*iHr<  K.;   rMolic,-'  w  ulv  rny.l '  SJ5  .{iid  ks  li»«1t. 
■.!'rk«-  'inlJ:lV^Vi-\  "J  ;%  .Aii.jo,  ■!tj>l;  is  Mrkcii  alir.'>iy)t.a.  jralii   .'.f  ••iil 


r|.!i  i;:'r<>  ..vx  ,>-f-jNH  il  v\:\sy!C::' y'-^  ~'- ■: 

i.sHr H tiS  .1  iwi- ;f '  r;H:lx : ; .'ft'  vn-x^l^  U-r ;Nti.;|t.)1«-t [>: tr<'i:iii "  i-jrliVr  ^i* U;  < <f  ilii 
v})l.jM^r\i;  ItiiMiU    sjMpi'iiju. i)bv,  iii'Mi^K^  31)0  Xbi":  ri'vvr-^iiisi'<l<>ii   ''^'■'?^; 

U    tn'i»ii' '».  ,.i!J<>\\  rii^;.  ili«    vv.o'rk  .i«.»  hi-  riiii   I'hnn'trikhr  i|u'  \v}^A  i'\^',, 
''ui>jitrli"t)    -v^rii-i-  lir/r  M  '>'tivn.«tIVviUMj   \\lurr'yiv  jii-ariiii;  .ajWl.arp-; 

•  Huh)-!    iVlX''  iu»v!ftit'«'Vl.,.iin«l   !>■  .  u»'arly   t\\ux;llio   Ivt^ytji  Yif ,  lariR;./ 

V  :\vijfX;T''Uvf^  Ji>»' ;bvKf:i';tiHW  \W  tviIilV;.  .:';..:  ^      -^  :'    "■  '■— ' 
^.  .     1^^  .r>lty<l.  \vilh.  o>untf'f)iaJHWi-rt^  -^ 

O'^|»•:^0•^.:^\.i'»l1  virfaliJv'"^^^^^  i|lvri*'iK; 

liV   fHr.viiri\ui>  Ireiir^  ;THv    {''■^'"'^TM.il    <ir.' 

't»M'^  "itirtii   h  r:;iJM-4-  by-a*  j»'vj  'li  ]>:' i»r.(ii-.r ::  ii  jvH<  ;i  iU'i|>aiYbt.<i' 
Tiavk. .  'laryV    xuri.riiv'^  :-iir«J»c«r.i,;  t;(}ur  j)a«;lciVr«i-i  i<ir  i«il|n--|iiniii,  >.<X  , 

■'  .inrlni  •«  JOrlt-.  Uiurt/Hv-thr  '  ni>ri!i'iJ-    \yit}i'"ij    iiiu-r/iririfi   U  ith,  .tli«';v 

•  rob»-r     :.■••:':!■   r''!'  ^■■■■:•'; -x'.v;.:'      ■':■'/■'■  ;  v.v ■.■••.••>>',  :.•^v\;  .  ,■■■-.' 


:  *> 


.  ■''• 


■ '    ■  ?^K«  i>5?ii  ry  lir  ;Vm  •*<-»;  -  Kir  aik    F-"  \<  i  i  i'i  i  i..^!     TIk'-  ftianntiinu-iif  <  •( 
,  ibt'.  0<»Ui.|»aJiv    js.i-utnily  o.nviiu'cil   jli.jl    tH'tljiiig   j<   viuiic   ^iuil    t'-. 
-  Vbc;  svui-o«.<ful  o|Hraii'in'  t>f   a,  Irtrifc  .-r;iilrrt;i«l   |»r.ii»t.Tty   tluiu"  tl'J' ! 

proyi-^'li'ji  i»r.:A»«ii»lv;  uiKdtVlvi|)  J*aciIUK*>y;.  c«n«ilM'^'^  ^^''^ 
i  4ni?MU;rn    itMiK   aiul    lalK >r- say it»<;   a.ppliaiu'i>    for    kVipiht;    iii   i't'"«U 
, Voii.iiir    li>coiiii.tn<-s    :niVI    idhcr    ttniipiiuiil    aiul    iii-frnimularjiu-' 
- ;  ri't|JiiivtJ  h-r  ilirfKnt  aiHloc<Mji>jniy.ilt.nvrati«>n..u.  /,/;;».;/  A'.'/r.trr 

■■'Vt\<-i>  cr{uiii|M  «1  with  Srl.itin«h  MlfK-rhvatrrs  \\\  service  Win  c<'>Mr;t<'^ 

*«♦',<;< »ii-<trm-ti' Hi.      'I  Ik  so    aiv  .ili.-trihiiioU.  o\vr    (.it>.-  tii^'UTyiit"  .ruij" : 

\C;iy>..  pi'iiuiit.'itlv  .in    {.•'Mr"iu-'. "  •:',   •     '.  '    .-.    '  .;'      .,'V-    •.!■•.    ■.'.•'•'•'.•' 


;.  .^,■r■'^  :■}.: 
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AMERICAN    lC>rGTXRl^k   AND   RATr.l^r)-Vti^ 


•  'S.-- 


;    .:  -PIJDGEON  UMVERSAL  HYDRAUUC  JACK.   , 

,'w  .Vcrk  ^  it.v   iii   (trv^j.      I  lu-  Oi'-iyir  av.is  iiuf»li>\f<j  aj.  vartnns 
;T-,'  !fe%iatt^>^t  v^'W'l-  '"'^'''l   HiilKrrfaiii   iinpi-«:>vciiicu;t  bciiii;  Jiudc 

viir  aot'<'iVii>anyi4j;  rHust'ratitMJ  aiuF  is  ioicn«le<l  >>  ._Hic\»t  ytlie; 
;\Vjjj<i  tor  ;i  cinnpaot.  litilit-vvri>;In  iiytlrauHc  jack.taMly  il.uullcd;' 
'■■dttffiaittl  control U<1,   aiitl   a<la}>tc<l  to.iuivt   ilu-   rfiiJiircnlirirts 

VUv    railV'»a«t>    fur   HtVnli*^^   ktayy   t^'ifs   JijhI  liK*V«ii<>liv*;«Jv;^^^^^^ 
".  •jF'<t  <''l  aciuaiJMK  tlu;  pistol  1  ro«l,  uluch  juissrs  dyAvfi  4hrmlrth. 
■'-.  ?i'ovl   tulio, .ij*^^  "plt'-niy    i'i<i«oatV'd  ,  ill    tin*    illii'^traliou:      I'ndor 
'itvli-ijids  the  j;ick  ^s  operated  In-   a  dottitle  iumi]),   wilier);  h»r; 
'■  <'\^oi  t;6  Utx}'^  ca)>ai:ity  xviU  lift  a  load  of  15  tonsat  ihc  tH^l^ 

'^W   vii)^  every:  si^-^^trpkcs.     I'lidor  ilicayi^r  loadi::;i1j<'  Jrni^^ir 


.- V  >: 


■  I 


♦>  ■- 


ward.  J;il;  I  H.-ii^Uvt;'   .UH>...(I   ,i-'f;iii-iii*,.<ii-  liu    yaUv^-..  alK'iATn^i  tliv 
:  -I'-ufi'  Vi»  .dv'>CvVra.;}<>    .»<>'  •••aii  .WcUiJFitv    •N1ii'-;^<Kk  ..Hia\j  -.ilNiif  l»v'  iyiu 
".  «-r«.d.  i?\-.lli'-:'  !t-vcr.  jt  l'«l1i:c  <  -^ily^Vttiiv'ci'sufy  i(tfcxii-i»rfS<^"ihc"j[Wj»r*^^ 
lioud  'Jiitil  a  j)i)i ;  }ir'  \u  vi  irit  fnliw  iJtij;  1<  ivVt-r'sfdc'  of  it  ciicuuiilvr»  ' 
the' i<>f».<vf  lire  Mcvl  -jitisli   tjiiiji'V-uJuti  h   opi*nit«-'>   '"  tli>  saittr'.- 
nwuncr  as  b*  tTio  v'fini  '-^v  tl:v  wlVclniinlKi^halt.    Atiy  ub<>ructi'»n, 

•pf^jssiiJK  ttK*  val\ t. .     J t     I    v.ifiv^:  ^IbtuldctHieW'  in  its  s<.'al'  it  Jean.: 
rftsifv  dv;  prvsstd   i-»'l.      'f';';^-  'it4lirri«.«t .  part;^.  Jirc   i^av^y  of  avvc.s^: 
,-llTt  yalyvs  .ar^^^^  'i:v!.iioy ''!?!•.  ^f**'  r-wn  .a«d.  «nsoc«iiJ^ 

';r,ttie:djwiTrK-t,.:\vii'iit  tlu*  \al,viLS-,\x'J.t.&  thv  rwiiwVaWo;  geiit  wilt  dr»^» 
'■'[rfiil.    ^0ic,.,phtpn\Ki<km)i,>  liy  «ii<cre\< ii»^  a  plate:  ill  : 

:.  iliy  iicitd  and  liftini^- ,ilu-  pi^i^^tsi  tlif.iaiiilHt.hi'  <ipvniTijaf:- ^v^^ijff.  jitidk  V 
.•;  may  Ik:  operated  t/itfitr-  IjorKujit^iJly /ir  yvfljc^jly.  .  \;      >'  '  w  . . 

;■  v\<>i'k:,  d»iit  a  Woadvi;  an^^|lt•?ivi^:r•<^^ic  -catit^^t^^^^^  ii  ^v*iri'd; 

;.  TIk'?s<^  P^*k>  .arc  JiKidc;  |<  >r  vaTiViJH';  ^ca5yt<:ifit•Vi  -1 1^«  iin-  ;^  •»*».* ir»  rioti*.  '• 
.  tjv  tiiVln'if.tf'  iHnluei'ii,  li.riioViii  aud  (."ohjlYdrta  .:<irrtts.:"N.c*v.  ^•.*''J» 


'V<ati>.{actrir\-'rs-r'rA  ;tnd  tr  dii  icfiuiijr^njl  >nii?:n  jiic' X..>riK  Rivst'w.i-" 
,  ;;t<»niiajly-  iijiv-iu  d    on   .j'l !..    :J3   liv'iliiiCv  J^Wawaix',    l-^ackaAxaHrta  ^"; 

■  ..\V\'>?;lcnl.1<;iJ1v\;ay     Hlic  >triirtulri--ftj»^  a  ifciijtaigi; .vii" ^^^^ 

;ri\  vr  and  ■  ii.K-Jij»|i>,    i"    advHt.ioiv  'H^  \lic\|  fi;ri^^^  -isi\  •  £i-r1-y- 

Sfipv   iiMi  a  .finir/t'tii   rra -Iv  ,lfaii>  .-:t)rii>.  tjlO  l:i'lti;F  \k:inii  »pn7  tl.  In  ; 

V  h•^t!^^J.  .'/'t^ii>  -<l5(.(l  i-.  ]>t?iit  uitlj  a  ac\^  ric»ij<ii~j.>t  uniiii'iUa  tyiii/^ 

.  of  feyf ;.  ■  d.o^fjs'tvvd  ;i»y  '  f ^jiicohi  .i»li>b>  "diiii f  taigijKcr  ot  .iic.  rail- . ' 

:  roadi^awrf-:  ircMc-diy  .'(dinitttd  "to  Ik-  I'lt^  'ivhi*.t ,  ijcV.^'ct  <;*iM«jf>lt.'. 

■  <>f  ;this  ivfu-  ivf  ?fain  --hod  I'vcr  (joit<lfjlot?d  lir -ihi*'  5f»tiuti=yv  ij  . 
'-, iy»i)?-t'«fs  ^4'  .'J.  -rrjr  - ..  f  -prn!>  ."sMjSufirvcd  It'y  .;«\;rou:-ii.f  -ooifmiH*  .  ih ^' 
.. ;•.  t Ho-  lAjJtVt- , ( rf /  tich  ] )1  ; I  f <  .n i».  JiayJiH?:  .-i ;  "b.rF<nv,;  ojpiMiiii»f  ^ >\>^f  ;t Uc-  ^ 
/.i'iUfiYv  .;<>4'.,,li).«.-   '  ra\'k-  .i'  iv   tin-   t'scriih''  t  vfi  ItStNiitHrt  i\  <;  •  siii<  4av;mt«f  . 

jVji^iC.:-  tWv  •iv'nVafii(i-.i;   61',  th.cv  .^kiii  rT>v«i.g-  fiTujjitti^scd   lar^i-ly  .4.J* 
: !i:1;i>V  yi ving  . an  i'>-i"*' ■  diryly  vt^-U  ' \ yfitilitjiii/I;'  liJiJit : ruid.  u ill  \trtt 

'.  VrxtvriolF..  tlfftVt'Aitv.iu;^^^  xylVirlc-  tcriitirMd;   a»\'   iw 

. ;  l^liV:  stat'<>9^'i^;viy;:i;;>iKd   •.vitlv^i:.;v;ii»:r:^ctlcy  .'Ii<»nj^^ 
,  aiid  batii  yvvojTYfi;  ais  Avi-Iiv  ri^  ij  lai^i*  rc-^fiuranl.  .i»tli!4>*^  -and  ilii- 
•n>>itrd   .wailiiii;.  r^ v. .in--,.  >>n< "kivK-  .n >.oin>.   l(aii;i;ai:f.    «  vpr(,->^t.- vtj'. 


•  Nj  i>njy:.iji  li^vdantj  .\vfl\  rai^t-  tlif  j;ivk  at  Jlio  tat:c\>f;  i  ,ii):  for 
.-i^jiT' i^-;j,jrokv5:;    '-.:-';''\-o      ■     x.:  .■-  V '.■;•'.';■  '""''■■'■''■'.:'-:  :■'"•■•;■■■>'  U~-i-\ 
.r.!tt:  .Vjn.tst  intjmftrinl   fnalnrc;  td . thx:   iivw  'tk-s'ign  •,^^.  iturl  lit;  rt--. 
^•/y^;  »^i;ilv   tiirj[>cVvalv«>i.   andvjjii*y:  fi5?v^  ;dl;  asiktiiltlv-d^.W 
•I'dnT  *Vr   i>a-isa:irV.   ilu-   t \\< >   ujipcr , e»uc>.  l»fiHj>    sTicnoji   vaki-<'; 
'_  ift<^  lo\Vi-v  oiK>  a  prcs-'iirt'  \;jlvi. .     I  Ik-  itpprr  pinitp  is  cjit  oiit 
,  'lion   bj-  the  St  v«.  It  "'»''"•   whii'h  niay  he   forced,  do\vn\\ard   hy 
^Vvw  ^tt^t^-hvii  t|X  the  ciul  Ml  the  shaft^wiM^         «»iicrapid  i*y  ihi^ 
'•^^^lit^lAh^^ktwcrriii^il:  sidi?  iif  the  head,    ;  \Vhnu-:tlu- :  ValA'ti - 
Ue  i>  in  the  position   shovvli.   tht,'  r-prins;   UT*^t   Jklovv  the   <teel 
.foirci*   it    np   against  ibi    iain    -<>  that  ;dl   'd   *be  yalvv>  are 
'/  ^'*  >»^'i'tv  Whvii  the  vaiM   Itandle  i<  ttirtied  do>\  ij  to  a  \eitiA-|l' 
niiiit'the   cain    revoJves  Mirtteiji'ntTy   to'^tt-ctj  lhc;liily   do\vi)- 
'1   iMUi.l  it   conk-s   in   c<nitaet   vvilh   the-fop:oi'  the  vaU'c   Mviiv 
-    iVtc.-s   tJH'   upper   vrdvoi 'ft   its    >»N;it.     AVhvMi   fii    thi*  pisntioH 
l^<^|uid   disjdacei-   by   the   npp«-f '  pisftai :  i^inipiy  snr^e^  back   .'itTd 
■'I    thronglr  ihc    vaive.      If;  :th<!;  ;vajvi/.h:itidl«i  U  •liJTiii'd  «l>!«>^ 
"'):«-^-froin  tlie  p0sHi<»iv^^^^^^^^  <laWiir 


,:.i  :Ti-j  ;t« N^O^r. rl^AiN  1  \t, ;i N  At. nK»XA ' •  ft<Ur . l>»r»^M: —^'hri •osh  ihe 
;juit;iati^<?^of  ihc  I.Vnn^V-lvania  K^^ 

;,. in»lu-si«al  >!<hifia«ioii  i-  biiny^  trk"*!  <iHt  m  aIk-  ■V%o..n;t  (ji^hr.: 
:S^'hu«iikv,.  ■J'lH^^.in.hiMrial  dip-^i'lirient  of  the  ^t-ho«.l  JiaV':'>"*yi^'yvd'  - 
J:iv:ii;  fJift- fniiii.thv  >\-rrn>\Vnhia^;«^^ 
^;/{/>lit;Ot  Vvtj.a'par  xviih  the  'Jor.uiost\.tcrlmk'-a'l  soli* "4'i»>1th 
.  via  s>  ill  t-l  re^  I  "tiji  ei  1  St  a  1  e  - .  a  I'.d  f a  r  in  ;wl  v  inirt  ■  <  ii  -n^iny  ■'>  >i  iihuy  , 
[vA'-tmii-^Vifyo^nTM-  J-  pl;.rir»KMi;,Vhidi.  iv^H  alfonl.Ti)  a-  >mij>Gi^.  1 
.- ■^.^JUftd;  «>|%|>.irf|niitt>  >  iur  traininR  iJuil  "haiyilHx'ti  'Ha-n  hi-rt-t.jfr.r.iv  •. 
/:»>jdA  :  to  ^tu<lei.its  ..f  till'  tei'h.im-tif  sdioofs.  ;.  XfivjraiJrriad  eNr4«v»i>-. 
•^:'.i<y  sl'f'iljtefri'ni  4he  hiiiU  ^i-h<«.»|.  candidates  f.>^•it^sh.?t^•.  uJt«>  \vi11  ^^ 
.^rn,tt-r:i.heMi  i.tt;-  a  4>«,Jtiii.ii  -l^.-twevlt  that  'jj'ilhe  rojiMkif  aiKJ  »lK'eial  T 
aiiprintii«;\t^s.  ."  lijV  eity  tdV.\h««>ni-siHnir«.1«Va;^^^  e(|«ipptd: 

; in«ht?.t rial\.^eTir«.li  i>irfveVi\   aikyitttl-.tb.  ihe'^jL-^^  W  |)« •|»ukiti<tn. 

:  ;iv  U'indt.:  k:    wljjih    n    »-tunJ« >yc^l    in    nifl^iii:t«i    -hop.*^;'  ynr^l-    ami . 
yolljws,:  ;;\h.r»i{e{her-  the  tiev\;^hiiijj  >idlool;\vi!^ ;Vo'4^Hjit   f;i.c.  ffotti;:;^" 
_$,i50i<i»»(K  -■■('  •';':.;-^  ';■.."     _: .'  ■  - '.'  -v-j^vy;  >-V-;i'>J.;.^v!;  ,;■>;'•-•    '•■■■  '■'■■''y  ^  =''• 

V  ;^^s  Yi^  \Ks'  tNt  K(  \sK;^<.^>nii>AnAl  xvitit  tlfe'x 
^^'o6  the  ditiiires  for  n>o<)  >h(f\v  ihe'  foiltnyiiiji  ranarkable  i-os«lts-.;  : 
\Jiu>  tvf.  liiJe  merea>ed,  ^uo  per  ciiit.;  ijule>,  i^f  track,  .U.7  inir   ., 
rerit;.  ;^  luthlW'bf  k>e«fniotiyes.^j6;  j^ 

jiiyys>  JUJ^  1«'F  Ccrti;;  tniiwherU^/frdRhii  cars.  5^.5  pcr'-ccfit;  :,,v 
weifiht  ,<)£  freljiht  oar>.  -t>5..^  per  eitU, :  paV-^Ujgcrs  A'aTric^Vont. f, 
iniU-.i  N8,(.i  per  j-ent;   tons  e>i    freight  carried  one  tnilc,    tJ4;^  JKT  . - 

riHMit/l;V^irs:  wif^^^^  'c<.<tip1vr?v.  J4.iiT  jkt  cnw. :   ears  «:tth  ':■■ 

train'  brakes,  ^itji^JK.  j»er  ceitt..;  groisV&ifitiiigSr-  iof  ^  per  ceiftt :  \  • 
i-xpeit^e*  o/;  opcr:iU(»v.  <)^.£  p^r  cent! ;  was<?^  <?f  en^ioy<^,9^,j' 
l>j  r  ctnt; ;   inivr*?-t  an(l  dJVJiiU<ndsi  70.5  per-  cent.' :  tax<s,  7^.4  ptr 
cent.      In  tlitL^  twaiiluiu-  thv  avefago  receipts  per  passi^nger  mile 

'l^tye  Jd<.^i■fea.svtl:o4  lier  ceiiU  aiul  per  freigirt  toVi  mile  6,0  r»<*V<:f«t ;. 
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BELT  LACING  MACHINE. 


In  considering  tlic  nictliods  pursued  by  the  Atchison,  Topeka 
&  Santa  Fc  Railway,  whereby  tlic  expense  of  maintaining  the 
belting  in  the  shops  at  Topeka  was  reduced  in  less  than  two 
years  from  $1,000  to  $275  per  month  and  the  belt  failures  from 
300  to  55  per  month  (Amkricax  K.\gi\!:kr.  December,  1Q06,  page 
455),  mention  was  made  of  the  Jackson  machine  lace.  On  the 
Santn  Fc  when  a  new  belt  is  installed  it  is  fitted  with  what  is 
known    as    a   "take-up"   piece    about   6   in.    long.     As    the   belt 


:^^^ 


JACKSOX     MACillXF.    I.ACi:. 

Stretches  this  piece  can  readily  be  removed  and  replaced  in  a  few 
luinutes  by  a  shorter  one,  it  being  only  necessary  to  apply  a  clamp, 
withdraw  the  two  raw-hide  pins,  .slip  out  the  "take-up"  piece, 
draw  the  ends  of  the  belt  closer  together  and  apply  a  new  piece. 
Various  lengths  of  these  "take-up"  pieces  arc  kept  in  stock  in  the 
belt  room,  as  shown  in  the  illustration  on  page  45G  of  the  De- 
cember, ujob,  issue. 

The  application  of  the  machine  lace  to  a  piece  of  belting,  as 
. ,  well  as  the  machine  for  making  the  lace,  arc  sliown  in  the  ac- 


J.UKSOX    UKI.T    l..\C!X(:    .\IA«IIIM 

companx  ing  illii^tratinn-.  TIk'  lacing,  cdled  the  wire  oiil  clasp 
lacing,  is  of  wire  and  the  comtectin;.;  pin  is  of  raw  hide,  making 
a  strong  and  flexible  joint.  After  the  wire  coil  has  been  ])iu 
tlirough  the  end  of  the  belt  pressure  is  applied  so  that  the  lacing 
<U>es  not  project  iKyond  the  face  of  the  belt,  and  it,  thereiore, 
passes  over  the  jmlFey  noiselessly  and  without  slipping.  The  cost 
of  thi«-  lacing  i>-  -aiil  t<<  be  only  abotu  one-quarter  that  of  the 
iirdinary  method,  and  it  is  claimed  that  it  will  last  three  times 
as  long.  .\  <  -in.  belt  can  be  lacefl  complete  in  three  minutes.  .\ 
piece  of  J' j-in.  l)elt  laced  in  this  niaiuur  stood  a  tensile  strain  of 
t.»>)0  lbs.  without  breaking  or  pulling  apart. 


The  construction  of  the  machine  is  very  simple,  as  may  be  S',  n 
from  the  illustration;  it  requires  only  a  small  amount  of  fli.  r 
space,  and  is  comparatively  inexpensive.  The  machines  arc  m..  !c 
in  four  sizes  to  lace  belt  up  to  ,' j  in.  in  thickness  and  6,  12.  j8 
and  24  in.  in  width.  They  are  made  by  the  Hirdsboro  Stcct'' 
Foundry  &  Machine  Company,  Birdsboro,  Pa.  i   -•  •  • '' 


SLITTER  AND  DISC  GRINDER. 

This  machine,  made  by  The  Bridgeport  Safety  Emery  Wheel 
Company,  Bridgeport,  Conn.,  is  made  with  a  universal  chuck  for 
grinding  punches,  dies,  flat  faces  and  circular  pieces.  The  cx^ 
panding  arbor  is  opened  and  closed  by  a  screw.  Both  heads 
swivel  to  any  angle,  thus  enabling  convex,  concave  or  flat  faces 
to  be  ground  quickly.     These  heads  are  mounted  on  dove-tailed 


■'  v  ■/' 


BKllKJEI-ORT    SLITTER    AND    DISC    GRINDER.  :     .<.   .r";-. 

ways,  gibbed  to  take  up  wear  and  are  fed  in  and  out  by  a  han<l 
wheel  and  screw.  The  spindles  on  the  heads  are  arranged  witb 
ring  check  nuts  to  take  u])  all  end  play. 

The  machine  may  readily  be  adapted,  with  a  few  minor 
changes,  for  grinding  a  large  variety  of  work.  It  can  be  equippcil 
with  a  plain  face  plate,  a  Walker  magnetic  chuck  or  plain  thrci 
or  four  jaw  chucks.  If  desired  it  may  be  arranged  for  wet  grind 
ing.  the  wheel  being  enclosed  with  a  hood  and  pans  being  placed 
to  catch  the  water  and  conduct  it  bade  to  a  large  tank  in  the  base 
of  the  machine.  The  dirt  and  sediment  settle  to  the  bottom  &( 
the  tank  and  the  water  is  drawn  from  the  top  by  a  centritugnl 
pump. 

I  he  leading  dimensions  are  as  follows: 

iloiKJU   from   fli>i>r  to   cciitir  of   s|iiii'Ilc i"«>..  v.  UiV*  •.',',■.. V;*i  .40  hi. 

I.riigtl;    of    twariniis '.  ; '.    4  in 

I  )iaiiutir   of   spitullc    iii    licariiirs I'/j  in 

i  leiKlit    from    ways   to   Cfilti  r  of   s|iiTi(1lc 6  in 

i  )ianu-i«T    of    face    pintc 7  in. 

.'^izc    ot    wheel 10    x     Vi  I'l 

I  >i>>i.iiice  iK'iwien  iilnti-it  aii<'.  wlu-el  wlicn   new 0  i^' 

Ueictit ; 500  ll'>. 


I'j.ECTRic  Tractiox  IX  l"x<.i..\xii.— Of  course,  electric  tractiot'i 
will  be  made  right  in  time,  but  at  present  the  linancial  result- 
<it  it  are  most  distinctly  discouraging,  c.  g.,  it  has  reduced  tiu' 
.Metropolitan  dividend  from  3  to  i  per  cent.,  and  on  the  District 
ky.  caused  .a  deficit  on  working  in  six  months  of  $i87,otx).- 
Railicay  Engineer. 
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PERSONALS 


Mr.  D.  D.  Briggs  has  been  appointed  master  mechanic  of  the 
Louisvilic  &  Nashville  R  R.,  at  Montgomerj-,  Ala. 


Mr,  James  Ogilvic,  superintendent  of  motive  power  of  the  Ot- 
tawa Division  of  the  Grand  Trunk  Ry.,  has  been  recommended 
by  the  Board  of  Railway  Gjmmissioncrs  to  the  Canadian  Gov- 
ernment for  appointment  as  inspector  of  rolling  stock  and  general 
equipment  of  Canadian  railways.  "■  u  "  --  :"  :  =*  -r;-»v  ••  '? 


•    Mr.  E.  A.  Williams  has  resigned  as  general  mechanical  super- 
jiitendent  of  the  Erie  R.  R.,  and  the  office  has  been  abolished. 


^f^.  J.  TE.  Holtz  has  resigned  as  master  mechanic  of  the  Chi- 
cago, Rock  Island  &  Gulf  Ry.,  at  Fort  Worth,  Tex. 

•    Mr.  P.  J    Coltigan  has  been  appointed  acting  master  mechanic 
6f  the  Chicago,  Rock  Island  &  Gulf  Ry.,  at  Ft,  AVorth,  Tex.     : 


Mr.  H.  H.  Hak,  formerly  assistant  master  mechanic  of  the 
Fere  Marquette  Ry.,  at  Grand  Rapids,  Mich.,  has  been  appointed 
superintendent  of  motive  power  and  consuhing  engineer  of  the 
Nevada  R.  R.  and  the  Nevada  Consolidated  Mining  &  Milling 
Co.,  with  headquarters  at  San  Francisco.         ...  .  . .;  :   ,     ..v>>.. 


i 


•■  Mr.  J.  Schumacher  has  been  appointed  master  meclianic  of 
iIk-  Missouri  Pacific  Ry.  at  Ferriday,  La.,  in  place  of  Mr.  R.  W, 
Riiffner. 

Mr.   B.  Donahue  has  been  appointed  master  mechanic  of  the 
.^Ii^<ouri  Pacific  Ry.  at  Van  Bnren,  Ark.,  to  succeed  Mr.  F.  IC: 
vlTutt.  •■■^:"--''-. -^■.'^;■>r:.-^;c.•■/;>■■;^;■ 

Mr.  F.  K.  Tutt  has  been  appointed  master  mechanic  of  tlie 
Mi>^souri  Pacific  Ry.  at  Osawatomie,  Kan.,  succeeding  Mr.  W.  B. 
Gaskins,  resigned.,      ;. .       ;:>;.;;.. 

Mr.  R.  W.  Burnett  has  been  appointed  asst.  imaster  car  builder 
ui  the  Can.  Pac.  Ry.  lines  east  of  Port  Arthur,  succeeding  Mr. 
•S.  King,  resigned. ■    "'  '■!'■  '      ;   vt-/  :^'."  •    ";; 

■,  Mr."  I.  W.   Smith  has  been  appointed  master  mechanic  of  tliCf 
^fcircat  Northern   Railway  at  Crookston,   Minn.,  in  place  of   Mr. 
ii.  H.  Smith,  transferred.  !>  i:-,- .   4  i-;^v    >•  .%  ;:•..■  ^   '^.;.  " 


;^Mr.  James  N.  Weaver,  formerly  for  20  years  master  mechanic 
C>f  the  Lehigh  Valley  R.  R.,  at  Sayre,  Pa.,  died  at  his  home  in 
ittiiH  <;ity  on  February  13.  ;  \.      .•  •:  ^^ -^^il^  ■  ;v  ):-;  ;\/.^..  •  v;;.;;  ;    ,..j 


, .  Mr;  J,  J.  Flynn,  general  foreman  of  shops  of  the  Louisville  & 
:  Nashville  R.  R.,  at  Mobile,  Ala.,  has  been  appointed  master  me-/ 
(hanic  at  Nashville,  Tenn.      .•  :;J.  •>'/::  :;.^'vr;>^.  '^'-';"^  V!  ;^ 


.Mr.  F.  P.  Mooney  has  been  appt)inted  master  mechanic  of  the 
Trinity  &  Brazos  Valley  Ry.,  with  headquarters  at  Teaguc,  Tex,,: 
succeeding  Mr.  W.  C.  Burel,  resigned,  v.-:   ■./-..■  %\Ts.---. /..v' 


^Ir.   Warren   Fugwell  and   Mr.  D.   F.   Gonware  have  been   ap- 
pointed road  foremen  of  engines  of  the  Wabash  R.  R.,  at  Decatur,- 
FU.,  succeeding  Mr.  J.  S.  Sweeney,  Tv<,\gi\cd/ : :^ .\.-i^.-i{'^'^::,^^\::-:  V;' 


Mr.  C-  Gifford.  master  mechanic  of  the  T.f)UisviUe  &  Nashville 
K.  R..  at  MonlgdUKry.  .\la..  h:is  bvcn  ap|x)inte(l  master  mechanic 
at  Xlobiie,  Ala..  >ucc<;eding  Mr.  Hi  M.  Minto.  resigned.  'V.  .' 


Mr.  R.  W.  Shultz,  of  Albany.  N.  Y.,  has  been  appointed  general 
car  foreman  of  the  shops  of  the  .\lchison,  Topeka  &  Santa  Fe 
Ky.,  at  Cleburne,  Texas;  vice  Mr.  D.  W.  Rasly,  resigned... ^,,^>.v;.: 


Mr.  R.  R  Watson  has  been  appohited  engineer  of  tests  of  the 
I'-ric  R.  R.  and  the  .\ew  York,  Susquehanna  S:  Western  Ry.,  with 
"fficc  at  Meadville,  Pa.,  succeeding  Mr.  J.  G.  Piatt,  resigned, -.f..'^ 


Mr.  Ji.hn  S.  Lentz,  master  car  builder  of  the  Lehigh  Valley 
K.  R.,  with  head(iuartcrs  at  Packerton,  Pa.,  has  been  given  juris- 
'liction  of  car  rci)airs  aud  shops  over  the  entire  Lehigh  Valley.^ 

■•-;■;: systittii, .^•;>;5;,•  ■  ;i •'. '{■■=\A ■^■'[■■^./  ■-■  ,■-': -:-/:, 

v..  ■'  Mr^  G.3rL  Ellsworth  has  b(?eiTi  appointed  chief  motive  power 
clerk  of  the  Pennsylvania  R.  R.,  and  Mr.  O.  A.  Cherry  has  been 

.'  appointed  assistant  chief  motive  power  clerk,  with  headquarters 
at  Altpona,  Pa. 

Mr.   W.    J.    TTayneri.    shop    superintendent    of  the    Pcrc    Mar- 
•  lUt'tte   My.,   .-it    Wyomnig.   Mich.,   and    formerly   master  mechanic 
■;.'<>f  lIu-  Deiroil,    I'olcdo  &  Ironton  Ry..  has  been  appointed  super- 
intendent of  mativc  power  of  the  Mississippi  Central  Ry.,  with 
"ft'-ce  at  Hattiesburg,  Miss.     :        >.• 


Mr.  Harrington  Emerson  has  been  appointed  standardizing 
engineer  of  the  American  Locomotive  Co.,  with  office  at  III 
Broadway,  New  York.  He  will  report  to  the  vice-president  in 
charge  of  manufacturing,  and  has  authorhy  to  investigate  and 
reconnnend  standard  methods  of  shop  operation^  shop  aqcomutii^ 
and  handling  material. •'  :'■;'  :<■••:  v'^ 'i-^:^;'  ''•{;  ;?^jV,::>    v,  -^y'-'  ~^...' 


,  Mr.  Hany  C  IIocnnghofF,  i)resident  and  genijral  manager  of 
The  Bickford  Drill  &  Fool  ConqKiny.  Cincinnati,  Ohio,  died 
March  2.  He  was  35  years  of  age  and  had  lx;cn  president  of  the 
company  since  lSq^;.  when  he  succeeded  his  father.  The  company 
has  grown  rapidly  and  been  very  successful  under  his  admin- 
istration, and  his  loss  will  be  felt  not  only  by  it  but  by  the 
machine  tool  builders'  fraternity  at  large,  of  which  he  was  a 
very  prominent  member.  -=>-";■: I -''- 


EstrMATiNO  Locomotive  Speed. — A  simple  way  to  arrive  at  the 

speed  on  the  hard  pulls  when  a  train  is  moving  slowly,  is  to 
count  the  number  of  exhausts  for  ten  seconds.  If  this  is  done, 
and  the  diameter  of  the  drivers  outside  of  tires  is  known,  the 
speed  in  M.  P.  H.  can  be  accurately  found  by  multiplying  the 
diameter  of  the  drivers  in  inches  bj'  the  exhausts  in  ten  seconds 
and  dividing  by  225. — Mr.  C.  D.  Bucll,  before  the  Traveling  En- 
sive^rs'  Association.     .    .  ;' •  '■\'^'^-::----  ■•■  7-  -'■■■'   ■^c'^-'-'r- 


BOOKS 


.Statistics  of  Railway s  in  the  United  Sut<s,  1905.  Ktpoa  of  the  In«T- 
;.-  state  Commerce  Commission.  Governmtnt  Priming  Office,  WasJiing- 
;":    ton,  D.  C.  . 

This  is  the  yearly  report  of  the  Inierstatc  Commerce  Commission  and 
contains  about  700  pages  of  statistics  of  all  kinds  on  the  railways  of  the 
L'nited   States,   .    . 


Watts  Official  Railway  Guide.  Published  monthly  by  the  Watts  PuhHshing 
t'onipany.  Atlanta,  Ga.  Subscription  price.  $j.oo  per  year. 
It  contains  raiTway  time  schedules,  connections  and  distances;  hotel 
directory,  shipping  and  postal  guide;  gives  all  railway  stations  and  princi- 
I>al  towns,  tcgetbcr  with  the  pop-ilation  and  otber  information  ff>r  the 
Sou'.hcrn  .'>tat>.s.  Tho  publication  is  now  •■tilfring  upon  its  j..'nil  year  and 
will  l>e  found  of  much   %aluc  to  travelers  in  tii.it  section  of  the  countrv. 


L'p:to-i)ate  -Nir  Brake  Catechism.  Ry  Robcit  If.  Blackall.  .:1st  edition, 
'revised   and    enlarpeii.      Published    by    the    N'ornian    \V.    Henley    Publish- 

.    •  fin;r  Company,  1^2  Nas^sau  street.  New  York.    Price,  $2.00. 

■  ■  .A  new  edition  01  tbis  wrll-kn:iwn  work  which   bas.ajiain  been  brought  *'up 

:tO'«late"  has.  jiist  beer,  tinisbed.  The  iddition  of  an  appendix  which  fully 
describes  the  iniprove«l  air  brake  devices  which  have  appeared  since  the 
revision  was  binshed  briuRs  the  subjects  strictly  up  to  the  date  of  going 
to  press.    "The.  whole  work  has  bt.-en  completely  revised  in  all   parts  and   is 

:  uiidowbtedly'  tl*e  best  iKKik  on  the  Westinghouse  air  brake  obtainable  to-day. 

tjuestiinis  and  .Xiiswcrs  from  The  Gas  Engine.  J7.S  paj;es.  .s  by  7.  Cloth. 
Published  by  the  das  Kngine  Publishing  t'onipany,  Cincinnati,'  Ohip. 
I,  ■ :.  • .  Price,  $1.50.  -  ■■•  ;  ■  ,;■-.-;  .■>-.;■  :v  .;;  •(>-^".v  •:'.''■■'■:::>.  :-'..  '  \:.  \"  '  .  ■-  '  ^. 
.■  This  book  has  beer,  tomjwled  ft-0m  thtr  **Anj!wWs  arrfl'  tnqtiiries**  coluhin 
in  ■Till  Cas  Rttginc.  an<l  contaiirs  answers  to  questions  relating  to  the 
desip:n.  construction,  op<  ration  and  repair  of  gas  and  gasoline  -engines  for 
stationary,  marine  and  automobile  use.  These  answers  have  been  made  by 
some  of  the  l»eSt  recognized  authorities  on  the  subjects  in  both  America 
and  Europe,  .".nd  will  W-  found  to  V'-ry  completely  cover  the  field.  A 
complete  index  is  included,  permitting  rapid  reference  to  any  desired  sub- 
ject.    .'.;  I;-..^;^  <■■;■■■.'■,-.■'-""■•  :-^, 


Railroad  P<iclt«t  Book.    By  Fred  H.  Colvin.    Bound  in  flexible  cjoth.   4  fiy  «. 

Published  by  the  DerryCollard  Company,   109  Liberty  St.,  New   York. 

Price,  $1.00. 

This  book   has  been  prepared  to  giv-   in   a  convenient   form,   information 

which    is    constantly    being   required    in    all    different    branches    of    railroad 


156 


AMERICAN    ENGINEER    AND    RAILROAD    JOURNAL. 


-iTxici'.  It  n'\''^  a  ^•■i>t  .'iii'..!Uiit  iif  Miih  iiil'orm;ilit«ii  in  a  l>ri«'f  and  clear 
inaiuur  and  in  u  lianily  form.  TIil-  whok'  bi>i>k  is  al|>lialK'tically  anangiil 
and  is  practically  an  encyclopedia  of  railroad  matters  boiled  down  into 
|K.>ckct  book  form.  .Matter  is  included  for  alt  dilTcrent  departments  and 
tllustration  are  given  wherever  needed.  The  mechanical  department 
has  been  well  taken  care  <iJ  in  this  work,  which  includes  not  only  much 
matter  obtainable  in  other  places,  such  as  M.  C  B.  and  M.  M.  standants, 
Idit  also  a  large  amount  of  information  which  is  not  readily  available  to 
the  ordinary  man,  as  for  instance,  the  cost  of  stopping  trains,  coal  con- 
sumption, analysis  of  diiTerent  coals,  etc.  This  work  is  to  be  highly  rec- 
ommended and  will  no  doubt  prove,  after  a  brief  trial,  to  be  prjictieally 
invaluable   to   its   jxissessor. 


CATALOGS 

IX    VVWllTNC    I  nU    Tlii:.SK    t\  I  .\L(  M  i.S    ri-KASK    MENTION 

THIS    JOUkXAL. 


.Seco.nd-IIa.nd  Maciii.ne  Tools. — The  Xilcs-Bement-Pond  Company  is 
sending  out  list  No.  13  containing  descriptions  of  J04  second-hand  metal- 
working  machine  tools  of  all  kinds  which  they  have  for  sale.  Copies  may 
be   bad  by  addressing   the  company   at    in    Broadway,   New   York  City. 

Storage  BATiEKtES. — The  Willard  Storage  Battery  Co.,  Cleveland,  Ohio, 
is  issuing  a  catalog  which  illustrates  and  gives  comi>lete  data  on  several 
dilTerent  types  of  portable  storage  batteries  which  have  been  developed 
after  many  years  of  experience  in  this  business.  Complete  data,  together 
with  prices  of  complete  apparatus  and  parts,  is  given  for  each  type. 

Vervical  E.NCi-osEn  Fan  E.suincs. — A  revised  edition  of  BulUtin  .\i>. 
i_'5  in  the  Sturtvvant  Kn^;ineerini{  Series  has  iust  beiu  issued  by  the  15.  !•'. 
.^'turtevant  Company,  of  Bostoti,  M.iss.  It  describes  the  line  <.f  vertical 
foiced  lubrication  enclosed  engines  which  this  company  maMufactures  in 
eighteen  ditferent  sizes,  ranging  from  5  x  5  to  12  \  10  in.  .\  sectional  view 
makes  clear   the  method   of  positive   lubrication. 

Coal  and  Ash  Handlim:. —  The  FelTrey  .Mntuifacturing  Co.,  Columbus, 
Olijo,  is  issuing  a  pamphlet  devoted  largely  to  illustrations  of  several  recent 
instillations  of  coal  and  ash  liandling  apparatus.  .Most  of  them  employ 
grab  buckets  i.andled  by  1  iib  or  traveling  crane.  Cross  sections  of  tyiiienl 
p<i\\er  houses  .-.re  an  interestiiig  part  of  the  i>amphlet.  Another  pamphlet 
being  issued  by  the  ^ame  company  shows  the  oiiplic.itiou  of  the  traveling 
bucket  conveyor    for   the   .same   purposes. 


The  lUslNESS  Bimjmer.  S.  F.  Bowser  &•  (  i>.  are  making  a  practice  of 
issuing  twice  a  month  a  pamjdilet  entitled  •"ilie  Bowser  Business  ISoomer.  ' 
.\  recent  is.-^ue  .-cntains  a  primer,  which,  while  written  iiarticularly  for 
the  Bowser  .salesmen,  is  applicable  to  almost  any  line  of  business.  The 
l!i«inur  is  issued  in  the  interests  of  the  selling  force  of  the  company,  which 
now  numbers  iuarly  j.ooo  men,  and  contains  much  of  a  humorous,  per- 
sonal nature,  :'.>  well  as  good  advice  for  obtaining  new    business. 

L{jc6.\lorlVE  Sanders. — The  Aniericin  I.ocniotive  Sander  Company, 
riiiladeliihja  and  '"hicago,  is  issuing  a  very  attractive  catalog  illustrating 
and  describing  the  several  different  designs  of  I. each  and  ".She"  air 
sanders.  These  are  shown  iti  single,  double  and  triple  designs,  the  .appa- 
ratus in  each  case  being  clearly  shown  by  phantom  and  sectional  views,  as 
well  as  illustrations  of  detaiJ  parts  gi.ing  the  j. roper  name  for  ordering. 
.\n  arrangem-nt  for  automatic  sanding  in  connection  with  the  engineers 
air   brake  valve  is  also  shown. 


(iASoLixE  .Storage  Tanks  a.nd  Pfvtps  for  AiToMonti-ES. — S.  F.  I'.owser 
Si  Co.,  Ft.  Wayne,  Ind.,  is  prepared  to  furnish  several  ditferent  designs 
and  arraimements  of  underground  tanks  anil  connecting  pump>.  for  the 
storage  of  ga voline  in  the  garage,  and  are  issuing  a  catalog  which  illus- 
trates and  describes  them.  Designs  are  'In.wn  with  both  selfmea.Huring 
and  other  tyi>es  of  pumps  for  either  long  or  short  <listance  service.  In  al! 
cases  the  tank  is  burie<l  in  tiie  ground  .md  when  once  put  into  the  lank,  the 
gasoline  is  not  e.^posed  to  the  air  at  any  time  until  it  reaches  the  car- 
bureter. Several  different  designs  of  tanks  and  pumps  for  storage  of  lubri- 
cating oils   for  automobiles  are  also   shown. 

In  the  Maine  Woods. — The  Bangor  &  Aroostook  Railroad,  Mr.  (ieorge 
H.  Houghton,  passenger  traffic  manager,  Bangor,  Me.,  is  issuing  a  maga- 
zine with  the  above  title.  This  contains  over  130  pages  of  reading  matter 
profusely  illustrated  with  photographic  views  of  hunting  and  fishing  scenes 
in  the  Maine  woods,  a  number  of  which  are  colored.  The  articles  are 
bastd  on  life  in  the  woods,  being  both  interesting  and  instructive.  Fidlow- 
ing  the  reading  matter  there  are  over  70  pages  of  advertising,  which  in- 
cludes a  large  number  of  camps  and  hotels  ir.  different  parts  of  Maine,  in 
most  cases  show  itig  views  of  the  (|uarters  'ibis  book  will  be  found  to  I>e 
most  interesting  t^  anyone  interested  in  w.^ods  life. 


Ki.ectrical  .Apparatvs.  The  Genoml  Electric  Comp.any  is  issuing  a 
number  of  new  bulletins  which  include  numbers  on  the  following  subjects: 
No.  4485  gives  a  brief  description  and  line  drawings  of  portable  gasoline 
engine  and  generator  outfits.  No.  4400  brief y  describes  portable  air  com- 
pre;*sor  sets,  -vhich  contain  motor,  compressor  and  -torage  tanks  mounted 
on  a  three-wheel  truck.  No.  .^89  is  on  crane  wiring  supplies.  No.  4492 
is  on  small  plant  alternating  current  switchboards.  No.  4487  is  on  small 
plant  continuous  current  switchboard  panels.  No.  4488,  which  supersedes 
Xo.  4415,  is  on  the  Thompson  recording  watfnutcr.  No.  4491.  which  super- 
sedes Xo.  4369,  is  a  very  completely  illustrated  catalog  of  controllers  for 
power  and  mining  service. 


I.;:;nr    I  .ocoMoriVK.s.      A   p.unpblct    reeeiitiy   i^sllcd   by   the   .\nierican    Luc 
inolive   Ci>nipany   illustrates  and  d<;scribcs  light  locomotives,   both   steam  auil 
eouiprebscd   air,    auai>ted    lor   the    use    of    eonttactors,    mines,    logging   road- 
|dai!tationt>  and  industrial  plants  and  for  a  wide  range  of  service  on   ligh, 
rails   .and   poor   roadbed.      The   pamphlet   contains   31    illustrations  of  dilifei 
ent  designs  and  types,  and  on  the  page  opi)ositc  each  illustraiion  is  a  tabi 
giving  the  princii>al   dimensi^ins  of   designs,  of  ])rogrcSSive  weights  and  haul- 
ing   capacities    of    the    typ.-    illustrated.      The    last    part    of    the    pami)hlet    i.. 
devoted  to  engineering  data  and   contains   a   number  of  very    useful   table- 
ami  formulae. 


Crl'cibles.— The    Joseph     Dixon    Crucible    Co.,    Jersey    City,    X.    J.,    ha- 

published  a  very  attractive  paniplilet  on  graphite  crucibles,  their  care  an.; 
use.     The  author  of  this  work  is  .Mr.   John   \.   Walker,  vice-president  and 

ijeiiiral  manager  of  the  company,  who  is  lilted  by  his  forty  years'  Service 
ill  this  field  to  speak  as  an  authority  on  the  subject.  The  purpose  of  the 
book  is  to  instruct  users  of  crucibles  as  to  their  proper  care  and  the  dan- 
gers   of    abuse.       Most    crucibles    are    perfect    when    they    reach    the    user    aii'l 

their  failure,  in  practically  all  cases,  is  due  to  ignorance  of  the  proper 
method  of  handling.  Rules  arc  given  for  annealing  and  a  word  as  to  it- 
importance;  how  to  put  the  metal  in  t!ic  crucible;  how  to  put  the  crucibli- 
in  the  fire;  what  sort  of  fuel  to  use,  etc.  The  pamphlet  also  contains  table- 
showing  the  make-up  of  tl-.e  principal  alloys;  the  freezing,  fusing  and 
boiling  points  of  certain  materials  and  other  general  information  useful  in 
foundry  work.  A  double  jiage  colored  picture  in  the  center  of  the  book 
shows  a  most  realistic  and  vivid  foundry  scene.  The  book  is  profusely 
ilhi-irated  and  will  be  found  to  Ik;  of  much   value  to  the  users  of  crucibles. 


NOTES 


Qnxiv-MAXCHESTER-SARr.EN'T  Co.Mi'AW. — This  company  announces  that 
.ifter  .\pril  i  the  machinery  sale-  deparime'it  will  be  removed  from  I'laitl- 
lield,  N.  J.,  to  the  new  West  Street  Building,  No.  90  West  street,  Xew 
York  City.  -.."•■■:."•. 

.\mebica.\  Steam  Gauge  &  N'ai.ve  Mfg.  Company. — The  Chicago  office 
of  the  above  company,  which  for  the  past  20  years  has  been  located  at  .No. 
16  X.  Canal  street,  has  been  removed  to  No.  7  South  Jefferson  street, 
where  much  larger  rpiarters  have  been  leased.  This  will  allow  this  office 
to  carry  a   much   larger   st<xk   than    has   heretofore  been    |)ossib!e. 


.Xaiericax  I»u)\ver  Company. — This  company  has  just  hnishcd  a  largb 
a<lditioii  to  its  steel  plate  fan  shop  and  is  planning  on  a  large  addition 
to  the  i)owir  plant  anil  also  to  tl;e  engine  construction  department.  It  1- 
•■tateil  that  busine-s  is  growing  so  rapidly  that  it  is  with  dilhculty  that  tlie 
01  nliinial  increase  in  size  i>t  the  plant  can  be  made  to  keep  up  with  tin 
output  demanded. 

.Safety  Car  Heating  &  I.icuiing  Company.  This  company  announce- 
ihe  removal  o^  its  general  offices  from  160  Itroadway  to  the  new  United 
."states  Kxpress  Buililitig  on  the  corner  of  Trinity  Place  and  Rector  street. 
New  'S'ork.  It  has  leased  the  entire  seventeenth  Ibior  i>f  that  buihling. 
.\iiiiouncement  is  also  made  of  the  appointment  of  .Mr.  W.  I,,  (iarland  as 
mmral   a;zent   of   I'le  eoni;>any   at    Philatlelphia.    I'a. 

IxDKrENDEXi  1'n El' M ATic  TooL  CoMPANY. — Tliis  company  reports  that  it 
has  received  a  large  irder  for  Thor  piston  air  drills,  and  pneumatic  ham- 
mers from  the  Wisconsin  Engine  Company,  which  was  placed  only  after 
,in  exhausnve  test  of  practically  every  make  of  pneumatic  tool  on  the  mar- 
ket, lasting  about  three  moiUhs.  It  is  stated  that  the  Thor  tools  showe<l 
Kre;ler   eihciency   and    duiability  than  any  others   in   the   competition. 


PiNisei;  <;as  I. amis  I .<  Cermathy. — The  Directors  of  the  Prussian  State 
Railways  have  decided  to  change  the  lighting  e<inipnient  of  all  cars  on  its 
lines  to  tlie  incan.lesceiit  gas  liglitiim  system,  which  change  will  be  effective 
before  the  end  of  1900,  after  which  date  they  will  manufacture  only 
Pintsch  gas  and  not  Pintsch  gas  enriched  with  acetylene  as  is  at  present 
used.  .MI  new  cars  built  during  1007,  to  the  iiuml>er  of  about  3,800,  will 
be  equipped  with  the  new  mantle  lamps. 


Recent  Electrical  Eguip.MENT  in  Railroad  Shops. — The  Western 
Maryland  Railroad  in  its  new  division  shops  at  Hagerstown,  ^Id.,  has 
in-tailed  one  150  kw.  and  one  2^0  kw.  Allis-Chalmers  direct  current  gen- 
erator, toKcther  with  a  «-inall  motor  generator  set,  for  furnishing  power 
to  drive  the  shop  tools  and  light  the  shops  and  terminal.  The  .Norfolk  & 
Western  Railway  are  also  installing  Allis-Chalmers  alternators,  one  of 
175  kw.  and  ine  of  i;o  kw.,  for  carrying  the  motor  and  lighting  load  of 
its  shops  at    Bhiefields,   W.   Va. 


PiTTSBiBG  Steel  Company. — This  company,  which  is  the  largest  inde- 
pendent steel  manufacturing  concern  in  the  country,  will  build  a  $7,000,000 
addition  to  its  plant  at  Moncsscn,  Pa.,  which  will  include  two  new  blast 
furnaces,  a  blooming  null  and  an  open  hearth  furtiace.  The  company  has 
also  recently  secured  some  valuable  ore  lands,  and  it  is  stated  that  at  the 
expiration  of  its  contrart  with  the  United  .St.ates  Steel  Corporation,  two 
years  hence,  it  will  be  a')le  to  make  its  own  steel  billets,  these  now  being 
secured  from  the  steel  corporation.  The  new  blast  furnaces,  etc.,  will  make 
the  Monersen  plant  one  r.f  the  best  in  the  country  and  will  enable  it  to 
entir  into  competition  for  ccmtracts  of  large  size  for  cold  drawn  steel,  the 
manufacture  rf  which  is  at  present  confine"  almost  cr^tirely  to  the  steel 
corporation.  The  new  plant  will  have  excellent  tiansiiortation  facilities  ''v 
both  water  an<l    rail. 
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;  v'i^he  Growing  Demand  for  Steel  Freight  Cars. 

Railroads  in  the  coal  and  ore  districts  have  been  using  steel 
hopper  and  gondola  cars  for  a  number  of  years  with  very  satis- 
I'aclory  results.  Generally  speaking,  the  roads  which  do  not 
liave  a  specially  heavy  traffic  of  this  kind  have  continued  to  use 
tither  all-wood  gondolas  and  hoppers,  or  cars  with  steel  under- 
frames  and  wooden  bodies.  The  gradual  but  steady  increase  in 
the  price  of  lumber  and  the  difficulty  in  getting  a  sufficient  quan- 
tity of  a  satisfactory  quality  have  caused  a  number  of  roads,  that 
formerly  used  wooden  equipment  exclusively,  to  consider  seri- 
ously the  introduction  of  steel  cars  and,  in  some  instances,  to 
order  a  small  number  of  these  cars  as  an  experiment. 

It  is  interesting  to  note  that  although  the  prices  of  steel  and 
lumber  have  fluctuated  considerably  during  the  past  ten  years, 
the  movement  of  the  price  of  lumber  has  practically  always 
been  upward,  while  an  increase  in  the  price  of  steel  has  usually 
licon  followed  after  an  interval  by  a  reduction,  and  therefore,  if 
tlie  merits  of  the  all-steel  and  the  wooden  car  are  considered 
irum  a  standpoint  of  first  cost  only,  it  will  probably  be  only  a 
lomparatively  short  time  before  the  steel  car  can  be  purchased 
:ts  cheaply  as  the  wooden  car.  The  steel  car,  from  the  stand- 
point of  maintenance  and  repairs,  has,  however,  many  advan- 
t^iges  over  the  wooden  car,  as  may  be  seen  from  a  careful  study 
uf  this  article.  It  also,  of  course,  has  advantages  as  concerns 
•service  and  operating  rcquitcments,  but  no  .Tttcmpt  will  be  made 
to  consider  these  at  this  time. 

In  considering  the  introduction  of  steel  cars  the  motive  power 
"fficer  is  confronted  with  two  problems.  The  first  one  is:  What 
facilities  will  have  to  be  provided  for  repairing  and  maintain- 
ing these  cars?  The  second:  What  is  the  probable  life  of  a  steel 
ear?  The  purpose  of  this  article  will  be  to  answer  these  two 
fjuestions,  as  far  as  possible,  from  the  experience  of  the  Balti- 
more &  Ohio  Railroad.  The  problem  of  maintaining  and  re- 
pairing steel  cars  is  a  simple  one  and  can  best  be  demonstrated 
oy  a  visit  and  a  few  days'  study  of  the  question  at  a  large  steel 
car  repair  point.  It  is  hoped,  however,  that  by  describing  the 
facilities  required  for  this  work  and  a  number  of  typical  re- 
pairs which  are  being  made  the  reader  may  obtain  a  clear  con- 
*^eption  of  how  it  is  handled. 


The  Life  of  the  Steel  Car. 

it  is  practically  impossible  to  damage  a  steel  car  so  badly  that 
it  cannot  be  repaired  to  advantage.  This  may  readily  be  seen 
by  the  data  in  tlie  following  section,  showing  that  of  over 
23,000  all-steel  cars  on  the  Baltimore  &  Ohio,  a  large  number  of 
which  have  been  in  service  for  as  long  as  eight  years,  only 
eleven  have  been  destroyed.  Three  of  these  were  destroyed  on 
the  Baltimore  &  Ohio,  sliortly  after  steel  cars  were  first  intro- 
duced, on  account  of  the  salvage  being  picked  up  and 
scrapped,  instead  of  being  diverted  tP  the  repair  station  for  re- 
assembling. The  others  were  destroyed  on  foreign  lines,  and 
it  is  safe  to  say  that  probably  all  of  them  could  have  been  re- 
paired to  advantage  with  the  present  knowledge  of  and  facilities 
for  repairing  steel  cars. 

A  great  deal  has  been  said  in  a  general  way  concerning  the 
corrosion  of  steel  cars  and  various  authorities  have  estimated 
that  the  sheets  in  these  cars  would  last  from  seven  to  twenty 
years  or  more.  As  a  matter  of  fact  very  little  exact  data  has 
been  presented.  The  first  modern  steel  cars  which  were  intro- 
duced on  the  Baltimore  &  Ohio  in  1899  were  equipped  with 
floor  and  side  sheets  about  3/16  of  an  inch  thick.  These  cars 
have  been  in  continuous  service  since  that  time,  the  hopper 
cars  being  used  very  largely  for  carrying  bituminous  coal,  and 
yet  instances  are  very  rare  of  the  sheets  being  seriously  dam- 
aged by  corrosion,  except  where  flat  bottom  cars  are  held  under 
load  for  long  periods  with  high  sulphur  bituminous  coal  and 
subjected  to  rains  and  the  resulting  eflfect  from  the  mild  sul- 
phuric acid  which  is  formed.  The  greater  number  of  these  cars 
have  not  been  entirely  re-painted  during  the  eight  years  and 
the  physical  conditions  on  the  Baltimore  &  Ohio  are  less  favor- 
able for  equipment  of  this  kind  than  on  many  other  railroads. 
On  certain  portions  of  the  road  there  are  a  great  many  tunnels 
and  in  passing  over  the  mountains  there  are,  of  course,  many 
curves.  While  a  number  of  the  earlier  cars  have  been  on  the 
repair  track,  during  the  past  year  or  two,  for  heavy  repairs,  due 
to  weakness  in  design,  there  is  no  record  of  any  of  these  sheets 
having  to  be  replaced  due  to  wear  or  tear,  although  in  a  number 
of  instances  the  cars  have  been  so  badly  damaged  as  to  require 
the  floor  and  side  sheets  to  be  heated  in  a  furnace  to  be  straight- 
ened. If  they  had  been  worn  to  any  great  extent  it  would  have 
been  very  apparent  at  such  times.  In  a  very  few  instances  holes 
have  been  found  in  the  sheets,  due  to  corrosion,  but  such  cases 


FTC.     T. — rORROPKn    KNn    SHEET    ON     A    CONTOLA    CAR. 

arc  very  rare  and  were  apparently  not  always  entirely  due  to 
that  cause.  ;:•;;.:     ; ; 

During  the  writer^s  visit  to  the  Mt.  Clare  repair  yards  a  gon- 
dola car,  which  had  been  placed  in  service  in  1899,  was  brought 
in  for  repair  of  damage  due  to  rough  handling.  The  sheets 
were  found  to  be  very  badly  corroded,  in  fact  they  were  stated  to 
be  by  far  the  worst  that  had  ever  been  noticed  in  the  repair  yard. 
The  end  sheet  was  eaten  through  just  above  the  floor  sheet,  as 
shown  in  the  photograph.  Fig.  i.  The  only  indication  was  a 
slight  crack  and  this  was  opened  up  by  a  hammer.  The  lower 
edge  of  the  side  sheet  on  these  cars  is'  riveted  between  a  flange 
on  the  floor  sheet  and  a  flange  on  the  end  sill  and  is  thus  pro- 
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t  cied  from  wear  and  corrosion,  and  was  therefore  in  prac- 
ticallv  the  same  condition  as  when  it  was  first  erected.  An 
examination  of  this  edge  indicated  that  the  sheet  was  apparently 
,.f  uneven  thickness  when  it  came  from  the  rolls  and  much  less 
than  normal  thickness  when  it  was  put  in  place.  A  heavy  coat 
oi  rust  was  found  on  the  floor,  side  and  end  sheets,  but  they 
were  not  damaged  sufficiently  to  make  it  necessary  to  replace 
them,  and  a  couple  of  simple  patches  on  the  end  sheet  was  all 
tliat  was  required  to  put  the  car  in  good  service  condition.  The 
same  end  sheet  was  eaten  through  at  the  other  corner  of  the 
i-ar  although  the  damage  was  not  as  bad  as  on  .the  end  shown 
in  the  illustration. 

As  has  already  been  noted,  the  greatest  deterioration  found 
in  steel  cars  occurs  when  they  are  out  of  service  and  under 
load  with  high  sulphur  bituminous  coal.  If  cars  are  kept  con- 
tinually in  service  and  under  load,  the  friction  between  the 
lading,  and  the  plates  on  the  inside,  due  to  loading 
and  unloading,  tends  to  act  as  a  preserving  instead  of 
:i  deteriorating  influence.  Cars  held  under  load,  out  of  ser- 
vice, will  deteriorate  very  rapidly,  especially  during  the  win- 
ter weather,  on  account  of  the  continuous  action  of  the  mild 
sulphuric  acid  on  the  plates.  This,  of  course,  applies  more  to 
the  flat  bottom  than  to  the  inclined  bottom  cars.  On  new  equip- 
ment 34  i"-  ^^^^  sheets  and  5/16  in.  floor  plates  are  being  applied 
with  a  view  of  overcoming  the  difficult},  due  to  corrosion,  that 
Is  now  being  experienced  in  connection  with  the  first  all-steel 
i  cars.     The   lower  parts  of  the   side   sheets   of   flat  bottom   all- 

i  steel  cars,  as  well  as  of  the  hopper  cars,  and  the  floor  plates  of 

4  the  flat  bottom  all-steel  cars  will  be  the  first  to  give  away,  and 

I      -"I  a^  this  occurs  the  corroded  portions  will  be  cut  out  and  patches 

J;  and  angle  plates  will  be  applied. 

Ihc  Baltimore  &  Ohio  has  about  7,000  all-steel  cars  which  have 
been  in  service  since  1899,  and  although  the  side  and  floor  sheets 
on  these  cars  were  less  than   %   in.  in  thickness,  probably  not 
more   than   3/16,   when  they   were   installed,   their   condition   at 
/  the  present  time  is  such  that  they  will  probably  give  good  service 

for  a  number  of  years  to  come  and  it  is  conservatively  estimated 
that  the  floor  sheets  will  be  in  fairly  good  condition  after  they 
liave  been  in  service  for  at  least  twelve  years  and  that  the  side 
and  end  sheets  will  last  for  a  longer  time.  The  underframes  are 
apparently  in  practically  as  good  condition  as  when  they  were 
first  put  in  place,  and  under  normal  conditions  should  have  a 
life  of  at  least  twenty  years.  It  is  estimated  that  the  5/16  in. 
floor  sheets  and  the  J4  in.  side  sheets  used  on  the  more 
recent  cars  will  have  a  useful  life  of  at  least  twenty  years  and 
the  life  of  the  underframe,  which  is  much  stronger  than  that 
used  on  the  earlier  cars,  should  be  twice  as  long.  Where  the 
sides  of  the  car  form  part  of  a  side  girder  it  is  essential  that 
they  be  sufficiently  thick  when  they  are  new  to  allow  for  cor- 
rosive action,  depending  upon  the  life  that  may  be  desired  of 
the  car. 

The  corrosion  is  much  worse  on  the  inside  of  the  car  than  on 
the  outside,  that  on  the  outside  being  hardly  perceptible,  although 
the  cars  in  some  instances  had  not  been  re-painted  since  they 
were  placed  in  service  eight  years  ago. 

The  fact  that  the  inside  of  the  car  may  be  covered  with  a 
very  thick  coating  of  rust  does  not  necessarily  indicate  that  very 
nnich  metal  has  been  eaten  away,  as  may  be  seen  by  the  result 
of  some  tests  recently  made 'by  Mr.  J.  R.  Onderdonk,  engineer 
of  tests.  A  piece  of  rust  5/32  in.  thick  was  analyzed  and  found 
to  consist  of  90  per  cent.  Fe^Oa  and  10  per  cent.  H:0.  In  ad- 
<iition  slight  traces  of  silicon,  calcium  and  other  organic  sub- 
stances were  found.  The  actual  thickness  of  the  metal  which 
had  been  rusted  would  be  .031  in.,  or  about  1/5  of  the  thickness 
•^f  the  piece  of  rust.  ,    ., 

.  Apparently  the  parts  which  will  fail  first  on  the  more  recent 

I  'Icsigns  of  cars  having  hoppers  are  the  side  sheets  directly  above 

the   hopper   doors.      When   the   lading   has   become   frosted,   or 
.  damp  and  closely  packed,   it   is  the  practice  to   strike   the   side 

^  *^^5  "6sr  the  hopper  opening  in  order  to  loosen  it.  In  some 
instances  the  man  stands  on  top  of  the  car,  using  a  hand  bar  to 
loosen  the  lading,  and  the  sloping  sheets  of  the  hopper  are 
often  struck  with  these  bars,  injuring  them.     These  thin  spots 


will  probably  be   eaten   through   first,   but   they  can   easily  be 
patched  at  a  small  expense,  if  necessary. 

The  Repair  Question. 

The  steel  cars  are  much  stronger  than  the  wooden  ones  and 
are  not  so  easily  damaged.  As  stated  by  Mr.  J.  F.  MacEnuIty, 
of  the  Pressed  Steel  Car  Company,  in  a  paper  recently  pre- 
sented before  the  New  England  Railway  Club,  the  figures  giv- 
ing the  comparative  cost  of  maintenance  of  steel  and  wooden 
cars,  as  they  arc  ordinarily  presented,  do  not  take  into  con- 
sideration the  fact  that  steel  cars  are  seldom  damaged  to  such 
an  extent  that  they  cannot  be  repaired  to  advantage,  while 
wooden  cars  are  very  often  destroyed.  The  records  show  that 
only  three  Baltimore  &  Ohio  modern  steel  cars  have  been  de- 
stroyed on  that  system  and  this  would  not  have  occurred  under 
present  methods  of  handling  salvage.  Eight  of  their  steel  cars 
have  been  destroyed  on  foreign  lines,  but  they  could  undoubt- 
edly have  been  repaired  if  the  roads  upon  which  the  damage 
occurred  had  been  accustomed  to  repairing  cars  of  this  kind. 
Of  these  eight  cars  one,  a  hopper,  was  built  in  1902  and  was 
destroyed  the  same  year;  a  gondola  car,  which  was  built  in 
1901,  was  destroyed  in  1904;  three  flat  cars,  which  were  built 
in  1902,  were  destroyed  in  1904;  a  hopper  car,  which  was  built 
in  1899,  was  destroyed  in  1906;  and  two  gondola  cars  built  in 
1901   were  destroyed,  one  in  1905  and  the  other  in  1906. 

Skilled  mechanics  are  not  required  to  repair  these  cars  suc- 
cessfully. It  is  the  practice  on  the  Baltimore  &  Oh  jo  to  ca»:? 
the  men  for  the  steel  car  repair  gangs  from  among  the  wooden 
car  repairmen.  As  will  be  seen  from  the  section  dealing  with 
the  facilities  provided  for  repairs,  practically  no  special  equip- 
ment is  required ;  the  cost  of  the  equipment  for  carrying  on  this 
class  of  work  is  less  than  that  for  the  repairing  of  wooden 
cars.  This  applies  not  only  to  the  tools  used  by  the  repair- 
men, but  to  the  ground  space  and  facilities  required  for  press- 
ing and  straightening  sheets,  etc.,  as  cpmpared  with  a  plant  for 
preparing  the  timber  used  on  wooden  cars. 

As  far  as  the  repair  yard  is  concerned,  it  need  not  be  any 
more  extensive  or  elaborate  than  would  be  required  to  take 
care  of  the  same  number  of  wooden  cars.  In  the  section  de- 
scribing some  of  the  methods  used  in  making  typical  repairs 
on  the  Baltimore  &  Ohio  cars  the  greater  number  of  defects 
illustrated  are  for  damage  to  the  earlier  cars  introduced  on  the 
system,  which  were  among  the  first  modern  steel  cars  to  be  used 
in  large  numbers  in  this  country.  These  designs  in  the  light  of 
present  day  experience  were  faulty  in  a  number  of  respects,  due 
both  to  the  fact  that  service  conditions  since  1899  have  become 
very  much  more  severe  than  could  be  foreseen  at  that  time,  and 
also  to  the  fact  tliat  the  devekjpment  of  the  design  of  the  mod- 
ern steel  car  was  very  rapid.  It  is.  therefore,  not  to  be  won- 
dered at  that  defects  have  developed  in  some  of  the  earlier  de- 
signs, in  fact  it  is  rather  surprising  that  these  cars  have  stood 
up  so  well  under  the  severe  conditions  that  they  have  had  to 
withstand.  As  may  be  seen,  such  defects  as  have  developed 
may  be  very  readily  overcome  at  a  comparatively  small  expense 
when  the  cars  come  in  for  repairs. 

Liability  of  Damage  to  Steel  and  Wooden  Cars. 

The  steel  cars  being  stronger  are  not  as  easily  damaged  as 
the  wooden  ones.  Shocks  which  would  seriously  damage  a 
wooden  car  often  do  not  injure  the  steel  car  at  all,  or,  if  they 
do,  do  not  render  it  unfit  for  service.  For  instance,  in  passing 
through  a  large  freight  yard  steel  cars  may  be  seen  that  have 
been  damaged  by  blows  which  would  crush  the  corresponding 
part  on  a  wooden  car,  but  which  on  the  steel  car  are  not  serious 
enough  to  take  it  out  of  service  for  repairs.  The  accompany- 
ing photographs.  Figs.  2,  3,  4  and  5,  illustrate  conditions  of  this 
kind.  ■■  :  ■   ' '' 

The  first  one,  Fig.  3,  shows  an^<^d  sill  which  has  been  badly 
bent,  but  the  center  of  the  sill  at  the  coupler  is  not  affected. 
No  attention  is  paid  to  defects  of  this  kind,  but  it  may  readily 
be  seen  that  if  the  end  sill  of  a  wooden  car  had  received  the 
same  blow  it  would  have  been  splintered  and  not  only  the  end 
sill,  but  adjacent  parts  would  have  been  damaged.  Fig.  2  shows 
the  results  of  "cornering,"  which  has  torn  the  side  braces,  dam- 
aging them  to  some  extent,  although  not  enough  to  warrant  re- 
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'.'i'Vj^   fj-Qni    wear   and    corrosion,    and    was    therefore    in    prac- 
,.j/.||jv  the   same   condition    as    when    it    was    first    erected.      An 
•  ..linination  of  this  edge  indicated  that  the  sheet  was  apparently 
■nicven  thickness  when  it  came  from  the  rolls  and  much  less 
normal  thickness  when  it  was  put  in  place;     A;  heavy  COat 
-•:"' fuSt  was  found  on  the  floor,  side  and  end  sheets,  but  they 
i:-Tc  TK>t   damaged   suflicicntly  to   make   it   necessary  to   replace 
^'I'ViC  a"J  ''  «-'ouple  of  simple  patches  on  the  end  sheet  was  all 
;-ai  «i:a>ife(iuired  to  put  the  car  in  good  service  condition.    Th€ 
•knis-^ciul  sheet   was  eaten  through  at  the  oilier  corner  of  the  ■ 
•v;  riltJiough  the  damage  was  m«t  as  bad.a5,on  .the  ^etrd  shown 
,U;\?  illustration:  '  . 

.::\k.has  alrvatly  Ijeoii   noted,    the   greatest   deterioration    found 
.>v*t:t.t;("jtairs.- occurs   when   they  afe  xnit  bf  service  and   under 
'   >vith  high  sidphur  bituminous  coal.     If  cars  are  kept  eon- 
rr.uii}y    in    service    and    imder    load,    the    friction    between   the 
'  ■yrilg,     and      the      platc>     on      the      in>idc.      ilue,    to      loading 
-^.i   -unloading,    tends    to    act    as  'a  ,  preserv-iiig^^^    i^^^^  of 

.  fktcriorating   influence.     Car.shc'ld   under   toad,   put  tif  ^  ^crr 
;.'■.■  will   deteriorate   very    rapidly,  especially   during  the    win- 
•-••  weather,  on  account  of  the   continuous  action   of  tlK- mild 
!  fimfic  acid  on  the  plates.     This,  of  course,  applies  more. to 
lit  bottom  than  to  the  inclined  tiotiom, cars.    On  new  ctirtip- 
•/..rr.l  ;4  in.  side  slieets  and  5/W)  in.  iUnit  ])latc.>-  arc  being  applied 
••'•'•  'V  view  of  overcoming  the  dit'ficnlty.  due  to  cofrosimu  tftat 
.'.    being  experienced   ill   connection   with   the  lirst   all-steGt. 
1  he  lower  p.arts  of  the  side  -^hceis  oi  flat  boitoni  all^. 
cars;  as  well  a.->  of  the  hopper  cars.  au<l  the  lloor  pta^esof 
l.'it  bottom  all->teel  cars  will  hv  the  first  to  give  away,  .'iiid  ■. 
1^  f>ccur>  the  corroded  portions  will  be  cut  .out  ariij  patches 
;ng1c  platv/;  vfifl  be  appHcd.: .  "  V  ■■  •>; ^^^^^ 
.1  ht/U.-tltimore  &  Ohio  has  about  7,000  all-steel  cars  which  have 
Vr  k  itf  service  since  ii<<X).  and  although  the  side  and  floor  sheets 
1;  tlrysc  cars  Were   less  than    '4    in.   in  thickness,  probaI)iy   not. 
y^iMyU' .riian   3/16.    when   they    were   installed,   their  condition   at 
:;(.^K-:j»r«?.seilt  time  i$  such  that  they  will  pn>bab!y  give  good  service: 
-  ij-iiuHiber  of  years  to  come  and  it  is  conservatively  estimated 
.■;.t  the  floor  sheets  will  be  in  fairly  goo<l  condition  after  they 
-i" va-  bct-ir  in  service  for  at  least  twelve  years  ami  that  the  side 
ri'lerid  sheets  Will  last  for  a  longer  time      The  underframes  are 
.'[••jlarently  iii  practically  as  good  condition  a>   when   they  w-ei« 
'.rst'  pljt   in   place,   and   under   normal   conditions   should  have   a 
..'hfc  of  at   least   twenty  years.      It  is  estimated  that  the  5/16  iii. 
vjVior:  sheets^  .an(l    the    l/i    in.    side    sheets -used /oil'  ihe    ttiore 
;^«cent  cars  will  have  a  u>eful  life  (>f  at  least  twenty  years  and 
.^.ii-',,Iife  of  the  underframo.   which    is   much   stronger  than  that 
ii-ed  Oil  the  earlier  cars,  shouhl  be  twice  as  long.     Where  the 
:  -idiv*.  of  the  car  form  part  of  a  side  girder  it  is  es.sential  thatv 
■"'.liiT  be.  sufficiently  thick  when  they  are  new  to  allow-   for  cor.r': 
'•v-ivv^  action,   depending   upon   the  life  that   may  be  desired,  of 
.'li^rcar. 

'I  he  corrosion  is  much  worse  on  the  in-ide  of  the  car  than  on 
V  outside,  th.it  on  the  out.side  being  hardly  perceptible,  although 

- 'i!<.v;;cars  in  some  instances  had  not  been  re-painte<l  since  they 
\vere  jdaced  in  service  eight  years  ago.         ;       /    :     :  .     :  :;     .     -v; 
'..l hf  fcict   that   the  inside  of  the  car  inay  he  covered  with  aV 

.•^fcrv  thick  co.-itiiig  of  rust  does  fK)t  necessarily  indicate  that  very 

niiicji .  tnetal  has  been  eaten  a wMy;  .-ls  may  be  seen  by  the  rK^sult  ] 

vf;sohie  tests  recently  made  by  Mr.  J.  R.  C)nder(k>nk,  engineer 

■;•';*;  "t;<'^t 3.     A  piece  of  rust  s/3-  in.  thick  was  analyzed  an<l  found 

•'i^c.tnsist  of  90  per  cent.  I'e^Or.  and   to  per  cent.   lf-.0.     In  a<l- 

' -■'.'•^'V.;'*''^^      ti-aces  of  silicon,  calcium   and   other  org;inic  sub- 

^^^au^es,  were  iciiurtd.     The  actual  thickness  of  the  metal  which 
'i^itl  ht-ch  rusted  would  be  .031  in.,.0r  about    t/5  (if  the  thickjiess 

■■;Mhe  pivce  of  ru>l.        .    ■  \;-  K-~  .'^■''/ /:..:./r:-r-./S  , ''■{■..,,  -^v:/:--  ;. 
AjkiKirently  the  parts  which  w-tJI  fail 'first  ojf  the' more  reccrit 
'S^.igns  of  cars  having  hoppers  are  the  side  sheets  directly  above 

■the  hopper  doiyrs.  When  the  lading  has  become  frosted,  or 
"^mp  and  clo.sely  packed,  it  is  the  practice  to  strike  tha  side 
^iieets  near  the  hopper  opening  in  order  to  loosen  it.  In  some 
'^"M.tiu-is  the  man  -taiKl-  on  top  of  the  car,  using  a  hand  bar  to 
JOostn  the  lading,  and  the  sloping  sheets  of  the  hopper  are 
^'ten   struck  with  these  bars,  injuring  them.     These  thin  spots 


will  probably  be  eaten  through  first,  but  they  can  easily  be 
patched  at  a  small  expense,  if  necessary. 

:.v  ^^-  \\  r  K  ;!^- V      The  Repair  Question.  > 

"The  steel,  cafs  are  much  stronger  than  the  wooden  ones  and, 
are  not  so  easily  damaged.  As  stated  by  Mr.  J.  F.  MacLnulty, 
of  the  Pressed  Steel  Car  Company,  in  a  paper  recently  pre- 
sented before  the  New  England  Railway  Club,  the  lignrcs  giv- 
ing the  comparative  cost  of  maintenance  of  steel  and  wooden 
cars,  as  they  are  ordinarily  presented,  do  not  take  into  con- 
.sideraticMi  the  fact  th.it  steel  cars  are  seldom  damaged  to  >iirh 
an  extent  that  they  can  nut  be  repaired  to  advantage,  while 
.  woodeii  cars  are  very  oflcjt  ck's|r<>ye«l. ;  The  records  sh«>w  that 
only  three  Baltimore  &  Ohio  mQdcfn  steel  ears  have  been  de- 
stroyed on  tliat  systvm  and  this  Would  tiot  have  occurrenl  tinder 
l>resent  niethods  of  lian<lling  salvajie.  Eight  .<»f  their  steel  car^ 
have  been  dest royed  on  foreign  liues. . bin  .they  c^itJid  undi  >ubt - 
edly  have  bccti  repaired  if ;  the\  T«iad>  >Uj|>on^  ^vi»ich  the  daniaig^.y 
occurred  had  treen  accu>tonu-d  to  repairing  rars  pf  this  kind; 
Of  these  eight  cars  one,  a  hopper,  was  builr  in  jj>02  and  wa> 
destroyed  the  same  year;,  a  .t^ndiilt  car;  .which  wa^s  biiilt  in 
■igcrt/w^as:  destroyed  m   1904;  ttifVe/fV}t  C^^  were .  birilt 

in  i(;wJ,  were  dest nned  in  KxU;  a  hopiKT  cttV,  which  was  bitilr 
ill  18519,  was  destroyed  ill  i<>o();;iiid  tJivo  gondola  car>  Unit  in 
1901  were  dcsirv^^  e<l.  <  aie  in  ivo5*tnd  .the  other  in  lyfjG. '   v; ',' 

Skille<i  Tiiech.'inics.  are.  iiQt.fviriiiired  to  rvpair  tliese  tc^^Si.  <uc- 
cessfuHy.  It  is  the  pr.ictice  on  the  Bahimorc  8c  Ohio  to  ♦a»:? 
the  nieu  A»r  the  steel  car  rvpair..g;mg^  fnuji  aiiKing  the  wV.oden 
-citr  repairmen.  .\s  will  be  seen  from  the  section  dealing  with 
thefaeiiitie^  proxided  for  fepairs,  praeti<^dK  ncj  special  «>quipr 
inefrt  is  rrtj[tiired :  the  cost  af ■  tlie  ecinipnient :{ar  carrying  *i\\  this  ■ 
class  of  Work  is  le>>  than  that  for  the  repairing  of  vv.joden 
car.s.  This  applies  not  only  to  the  tool<  used  by  the  . repair - 
meu.  1>iit  to  the  groumi  spate  arid  f;«ii]H.ies  rei|ttircd  for  press- 
ing and  straightening  sUeet^*  i««Cc,>iiis  corjijiared  with  a  plant  for 
preparing  the  timber  u<ed  on  w«>odeii  cars:    1  - 1        '■    ;■  •    v 

.\s  far  as  the  repair  yard  is.  conceniedi  it  need  Wot-  W  any 
inore  extensive  or  ^lafioratc  than  w*ould  l>c  ret|uircd  to  take 
care  or  the  s;inie  number  df,  \woden  car*.'.  In  rite  section  de 
,  seribing  sonie  fd"  the  methods'  use<l  in  in.ikitig  typical  repairs 
<»n  the  Baltimore  &  (>hio  cars  the  .greater  numbi-r  of  defects 
ilhistrale(l  are  for  ilamage  to  the  earlier  cars  introduced  on  the 
system,  which  were  anumg  the  lirst  niQdern- steel  cars  to  be.  used 
in  large  mimber<  in  thi>  country.  The^e  designs  in  the  light  o€ 
present  day  experience  were  faulty  in  .1  number  of  respect^,  due 
JKith  to  the  fact  that  ser\  ice  conditions  vince  i8g<j  have  become 
very  much  niore  severe  tlian  could  be  foreseen  at  that  time,  and 
also  to  thjc  fact  that  the  devclopnieiU  of  the  design  of  the  niod- 
ertt  steel  car  was  very  rapid.  It  is.  therefore,  tiot  to  be  won- 
dered .at  that  defects  have  <feveb>pe<l  in  >-ome  of  the  earlier  de^ 
sigtis.  in  fact  it  is  ratlier  surprising  that  these  cars  have  stitod 
up  so  well  under  the.  Severe  condhions  that  they  Jrave  had  lo 
withstand.  .As  m.'iy  be  seen,  stu'li.  defects  as  have  developed 
may  1>e  very  readily  overcome  at  a  co!niparaUwfy..,smaH  cXikusc 
when  the  cars  come  in  for  repairs.  -    ;     .     >; -■    /- 

vK.    Liability  of  Damage  to  Steel  and  Wooden  Cars. 

'Hie  steel  car. s  behig  stronger  are  not   .v   easily  dani.iged[- ji*  .-• 
the    wooden-  oik*s.      Shocks    which    Would  ..scriinisl\    <l.'tnKigc  .^«: 
woodeii  ear  often  tJo  not  injure  tlie  sted  car  at  all.  t**",  if  fli^y  >:  v 
do,  do  not  render  it  unfit  for  service.     For  instance,  in  pitying 
through  a  large   freight  yard  <teel  cars  mjiy  J)e  seen  tliat  have 
been  <lamaged  by  bltnvs   which   wotihl  crush  the  cbrre<p< Hiding 
part  oi>  a  wooden  car,  but  which  on  tlic'.^teel  ear'are  n<vt*e 
enotigh  to  take  it  out  of  service  for  rcpriirs.     The' aecorapany- 
ing  photographs.  Figs.  2.  3,  .4  and' 5,  ^Uu>trate  eoivlitijMis  of  this 
kind.  ;>      ;    ^;^^^;\'^'■^;^L■:/-V;  •-  ."'\     '^-"^     ■  ■  ^ 

The  first  one.  Fig  .t  showij  an  end  sill  which  has  Ikvu  b,idl\ 
bent,  but  the  center  of  1  lie  sill  at  the  roitpler  is  Motaffvcted 
Xo  attention  is  paid  to  defects  of  this  kind,  but  if  ma.\  reridih 
be  seen  that  if  the  end  sill  of  a  woudeii  car  had  recei\ ed  the 
same  blow  ft  would  have  been  Splintered  ami  not  only  the  end 
sill,  but  adjacent  parts  would  h.avc  been  xtimaged.  Fig  >  sJvrtv^ 
the  results  of  "cornering."  which  has  torn  the  side  braces,  dam- 
aging them  to.  some  extent,  although  not  enough  to  warrant  re- 
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FIG.    6. — USEFUL    M.\TERI.\L   FROM 

pairing  or  replacing  them.  The  same  blow  on  the  side  of  a 
wooden  car  with  outside  stakes  would  undoubtedly  have  injured 
some  of  them  so  that  they  would  have  had  to  be  renewed.  Pig.  4 
shows  the  side  sill  extension  on  one  of  the  recent  types  of  hop- 
per cars  which  has  been  bent  in,  but  not  enough  to  affect  the 
step,  hand  hold,  or  push  pole  casting.  Fig.  5  shows  the  upper 
part  of  the  end  sill  plate  damaged,  also  two  of  the  uprights  sup- 
porting the  end  of  the  hopper.  Beyond  the  straigiitcning  of  the 
hand  hold  at  the  corner  no  repairs  will  be  required,  as  the 
strength  of  the  car  has  not  been  materially  affected. 

In  accidents  the  composite  car  with  steel  framing  for  the 
body  is  very  little  better  than  the  wooden  car.  As  an  illustra- 
tion, the  pile  of  material  shown  in  Fig.  6  is  all  the  useful  mate- 
rial that  remains  of  the  bodies  of  five  composite  cars  after  the 
salvage  had  been  sorted  out.  The 
sills  of  these  cars  are  not  shown  in 
the  illustration,  but  they  consisted  of 
structural  steel  members  and  were 
badly  bent,  some  of  them  with  the 
flanges  of  the  channels  broken.  In 
this  connection  it  is  important  to 
note  that  experience  on  the  Balti- 
more &  Ohio  has  demonstrated  that 
pressed  steel  shapes  are  preferable 
to  rolled  shapes.  A  rolled  shape,  if 
the  flange  is  broken,  cannot  very  well 
be  repaired  satisfactorily,  although 
this  can  be  done  readily  with  a 
pressed  steel  shape.  An  inferior 
quality  of  material  can  be  used  in 
rolled  shapes,  but  first-class  material 
only  can  be  used  for  sheets  which 
are  to  be  pressed,  and  if  the  proper 
material  is  not  used  it  is  impos- 
sible to  bend  the  sheets  successfully.  The  material  is  such 
that  it  can  easily  be  rebent  and  repaired  if  it  is  damaged  or 
bent  out  of  shape.  The  old  argument  was  that  it  was  better 
to  use  structural  shapes  because  they  can  be  obtained  readily 
upon  the  open  market,  while  the  pressed  shapes  can  be  obtained 
only  from  one  source,  i.  e.,  the  car  manufacturer. 

Experience  to  the  present  time  has  demonstrated  that  it  is 
only  very  seldom  that  new  parts  of  this  kind  are  required,  it 
being  possible  to  repair  practically  any  defect  which  may  occur. 
This  is  clearly   shown   in  the  latter  part  of  this  article. 

A  possible  justification  for  building  composite  cars  is  where 
there  is  a  heavy  demand  for  cars  which  must  carry  top  loads,  the 
wooden  sides  making  it  possible  to  use  cleats,  and  the  load  can 
be  braced  with  much  less  trouble  and  expense  than  on  a  steel 
car.  If  the  lading  in  the  steel  hopper  or  gondola  car.  carrying 
coal  or  ore,  becomes  frozen  the  usual  practice  is  to  build  a  fire 
under  the  steel  car  and  thaw  it  or  to  dynamite  it  out.  These 
measures,  of  course,  cannot  be  used  in  the  case  of  wooden  or 
composite  cars. 

Baltimore  &  Ohio  Steel    Freight  Car  Equipment. 

The  Baltimore  &  Ohio  Railroad  was  one  of  the  first  to  intro- 
duce extensively  the  modern  type  of  steel  car.  For  a  great  many 
years  previous  to  the  advent  of  the  steel  car,  it  had  in  service 
and  maintained  a  large  number  of  cars  with  iron  bodies  and 
wooden   underframes.     One  of  the  first  cars  of  this  kind  was 


SALVAGE  OF  FIVE   COMPOSITE   C.VRS. 

an  iron  box  car  built  in  1862.  Previous  to  that  time  a  number 
of  cars  were  in  service  for  carrying  gunpowder,  which  wore 
similar  to  an  ordinary  tank  car,  but  having  doors  in  the  ends. 
These  cars  were  not  suitable  for  general  merchandise  purposi >, 
and  in  1862  and  the  three  or  four  following  years,  two  or  three 
hundred  of  these  iron  box  cars  were  built  at  the  Mt.  Clare 
.^'hops.  Their  construction  and  the  service  they  gave  are  of  iiu 
terest,  especially  since  the  first  modern  all-steel  box  car  has 
just  been  built  and  put  in  service  on  the  Union  Pacific  Railroad. 
(See  page  129  of  the  April  issue.) 

During  the  summer  months  these  cars  absorbed  the  heat  so 
that  they  did  not  prove  very  successful  for  general  merchan- 
dise purposes.  They  were  afterwards  used  for  hauling  lime,  but 
were   not  an   entire   success   for  that   purpose   as   the   lime  was 


FIG.  7. — BODY  OF  ONE  OF  A  SERIES  OF  IRON  BOX  CARS  INTRODUCED  ON   THE  BALTIMORE  AND  OHIO 

RAII.OAI)    I.V     I8(J2. 

carried  in  bulk,  and  during  certain  seasons  the  cars  "sweat"  and 
caused  trouble  by  slacking  the  lime.  The  accompanying  illus- 
trations, Figs.  7  and  8,  illustrate  the  general  construction  of 
these  cars.  The  photographs  were  taken  at  Locust  Point,  near 
Baltimore,  where  the  body  of  the  car  is  now  serving  time  a- 
a  car  inspectors'  quarters.  The  two  windows  at  the  side  have 
been  added  since  the  car  was  taken  out  of  service  and  this  is 
also  true  of  some  of  the  patches  at  the  lower  edge  of  the  side 
sheets.  The  interior  view  of  the  car  gives  a  fairly  good  idea  of 
the  side,  end  and  roof  construction.  The  side  posts  and  carlins 
were  of  2  x  2  in.  oak.  The  iron  sheets-  were  Y^  in.  in  thick- 
ness, or  about  the  same  as  the  steel  used  on  the  new  Union 
Pacific  box  car.  The  bodies  of  these  cars  were  about  24  ft.  long. 
8  ft.  2  in.  wide  at  the  widest  part,  and  7  ft.  i  in.  high  from  the 
lower  edge  of  the  underframe  to  the  top  of  the  car.  They 
weighed  about  18,000  lbs.  The  door  opening  was  4  ft.  I0j4  in. 
x  5  ft.  The  undertrame  was  of  wood  and  the  trucks  were  of 
the  double  arch  bar  type  and  were  equipped  with  31  in.  wheels. 
In  the  late  seventies  or  the  early  eighties  a  hopper  having  an 
iron  body  and  known  as  the  "three  pot"  hopper  was  introduced 
on  the  Baltimore  &  Ohio  in  large  numbers.  These  cars  were 
patented  by  Ross  Winans,  and  for  a  long  time  the  Baltimore  & 
Ohio  maintained  what  is  known  as  "the  hopper  shop"  for  build- 
ing them.  The  earlier  cars  were  of  13  tons  capacity,  weighing 
12,800  lbs.,  but   in    1883  cars   of  this   type  of  20  tons   capacity 
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STEEL    C.ONDOLA     CARS. 


Date  built. . 

Class    

Type    


No.   built •  ••r  ■ 

Road    numbers .-y-v.. i* 

Capacity,    m.-irked,    lbs ,,.. . 

Cai)acity,    maximum,    lbs 

Weight,    lbs 

I^ncfth,    inside * , 

Width,    inside ..^'.i...-^ 

Height,    inside ' — 

\\'idth  over  sides,   extreme 

Height,   top  of   rail   to   top  of  side. 
Door   openings 


Builder 


t.'akb*.;...^**. 


»  ._•'*■>.•  •••  <f  > 


1899 

0-12 

Flat  bottom  with 

drop  doors 

3,000 

37,000  to  39,999 

80,000 

91,000 

31.700 

34' 

2" 
10" 

*'m" 
8'xi" 
1  7/lf.' 
Pressed    5iteel 
Car    Co. 


i 


9' 

3' 

»' 

I 

2' 

:{' 


1901 

O-U 

Twin   Hopper 

4,000     ; 

40,000  to  43,999 
80,000 
91,000 
33,900 
34' 
9'     2" 
3'   10" 

9'     9^^"  ■•.•■■ 
7'      i'A" 
2'      HVi" 
:i'      1  7/16" 
Pressed    Steel' 
Car   Co. 


1906 

0-17 

Twin    Hopper 


1906 

0-17 

Twin   Hopper 


1,000  2,000 

136,000  to  136,999    137.000  to  138,909 


100^000 
185,900 
46.300 
40'     6" 
9'      3" 
4'     8" 
9'  lO'A" 
8'  9/16" 
2'  10" 
2'    10?i" 
Pressed   Steel 
Car   Co. 


100,000 

125,000 

46,300 

40'     6" 
9'     3" 
4'     2" 
9'   lOJi" 
8'  9/16" 
2'  10" 
2'    107/^" 
Cambria 

Steel   Co. 


In  addition  to  the  above  equipment  there  are  five  hundred 

1899    for    the    Baltimore  S:   Ohio  South  Western. 


and  fifty  80,000   lb.   capacity  cars   which    were    built    in 


STEEL     HOPPER    CARS. 


t-i  ^»  •>  •  •  •;♦-•■«  ^  •■•'•.•  t  « 


I  Date   built. 

C'luss    •  .  .  *"..•  •  •.-■<V:**  . .-.  •  • .  • 

1  No.    built "V  •  •■•■•  •  * ,.'  f .  •  • . .  • 

!  Road    numbers. 

Capacity,    marked,    lbs 

'"apacity,    maximum,    lbs 

!  Weight,   lbs 

'  Length,    inside 

Width,    inside 

Height,  top  of  rail   to  top  of  side. 

Builder   


Width  over    outside^   extreme. 
Door  openings. 


>~  •  *  •  •  • -■  • 


1899 

N-8 

1,000 

26,000  to  26.999 

95,000 

110,000 

34,800 

30'        'A" 

8'      S'A" 

10'     254" 

Schoen-Pressed 

Steel   Car  Co. 

9'      454" 

2'      1" 

2'  11J4" 


1899 

.\-9 

2,000 

20,000  to  21.999 

100,000 

117,000 

36,700 

30*        'A" 

8'    sy," 

10'     7H"       ' 
Pressed   Steel 
Car    Co. 
9'     454" 
2'      1" 
2'  11%" 


1900 
\-9 
2,000 
82.000  to  23,999 
100,000 
117,000 
36,700 
30'        %" 
-  8'     S'A" 
'10'      7J4" 
Pressed   Steel 
Car    Co. 
9'     i%" 
2'      1" 
2'   11J4" 


^       ,    ;1»02 

N-9 
4,000 
120,000  to  123,999 
100.000 
117,000 
36.700 
30'        Ji" 
8'     8}4" 
10'      7>4" 
Pressed  Steel 
Car    Co. 
9'     4%" 
2'     1" 
2'  llJi" 


1906  1906 

N-IO  I  N-lOa 

1,000  I  2.000 

124,000  to  124,999  125,000  to  126,999 


100,000 

125,000 
43,600 
31'     6" 

9'     4" 
10'     7^" 
Pressed  Steel 

Car   Co. 

9'  11^" 

2'     6" 

2'     7^" 


100,000 
125,000 
43,100 

81'     6" 
9'     4" 

10'      7^" 
Amer.   Car  & 

Fdv.   Co. 
S'll^i" 
2'     6" 
2'     7fi" 


In  addition  the  present  equipment  includes   450  cars  which  were 
in  1898.     These  cars  are  100,000  lbs.  capacity. 

were  built,  weighing  17,050  lbs.  The  diagram  shown  in  Fig.  9 
illustrates  the  general  arrangement  and  size  of  the  20  ton  ca- 
pacity cars  and  explains  why  they  were  known  as  "three  pot" 
iKjppcrs.  It  is  not  now  known  just  how  many  of  these  cars 
wore  built,  but  the  road  numbers  which  they  were  supposed  to 
cover  were  from  20,001  to  22,499  for  the  13  ton  cars  and  23,001 
to  24,099  for  the  20  ton  cars.  It  is  understood  that  some  of 
them  are  still  in  service  in  the  Cumberland  district,  but  most  of 
them  have  been  scrapped  for  many  years  because  of  their  being 
unsuitable  for  modern  service. 

The  first  modern  steel  cars  were  introduced  on  the  road  In 
I'cbruary,  1899.  The  data  for  the  various  cars  ordered  since 
that  time  is  shown  above. 

Tlie  road  also  has  seven  hundred  100,000  lb.  marked  capacity 
llat  cars  which  were  built  in  1902  by  the  American  Car  &  Foun- 
liry  Co.  These  cars  weigh  40,600  lbs.,  are  40  ft.  2  in.  long  and 
have  wooden  floors. 

At  the  present  time  23,636,  or  28  per  cent,  of  the  84,173  cars 
owned  by  the  Baltimore  &  Ohio  are  of  all-steel  construction.  In 
addition  there  are  a  large  number  of  cars  with  steei  under- 
trames. 


built  by  the  Schoen  Pressed  Steel  Car  Co.  for  the  Pittsburg  &  Western 


r 

2 

1 

1 

1 

1 
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lj 

FIG.    8. — INTERIOR    OF    IRON    BOX    CAR. 


FlC.  9— 20-t6n  iron  body  ^THREE  pot"  hopper  car  INTRODUCED  ON 
THK    B.M.T1M0RE    &    OHIO    IN    1883. 

Org^anization  of  the  Steel  Car  Repair  Department. 

As  far  as  supervision  is  concerned  there  is  no  distinction  be- 
tween the  steel  car  and  wooden  car  repair 
work  at  Mt.  Clare,  which  is  the  largest  steel 
car  repair  point  on  the  system.  This  work  is 
carried  on  under  the  general  direction  of  Mr. 
John  J.  Tatum,  general  foreman  of  the  car 
department  at  the  Baltimore  terminals,  who 
reports  to  Mr.  J.  E.  Muhlfeld,  general  super- 
intendent of  motive  power.  The  freight  car 
repair  work  is  in  direct  charge  of  Mr.  J.  \V. 
Deible,  foreman,  and  his  assistant,  Mr.  M^V. 
Pascal.  All  the  repair  work  is  on  a  piece 
work  basis. 

Eight  gangs  of  four  men  each  are  required 
for  work  on  the  steel  cars.  One  of  these 
gangs  operates  the  flange  fire  shop  where 
damaged  material  is  straightened  and  re- 
shaped. The  other  seven  gangs  are  engaged 
in  the  repair  yard.  One  man  in  each  gang  is 
known  as  the  leader  and  directs  the  work  of 
the  gang.  Each  gang  usually  works  on  two 
cars  at  the  same  time.  When  one  car  is 
stripped  and  while  the  material  is  being 
straightened  thev  work  on  the  other  car. 
In    some    instances    after    part    of    the    work 
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.;;.'■■  ";r:---  Pifj   () — rsKFn,  matkri.m.  from 

J-  ^lairinji  «>r  riphicinj^  lluin.  I'Ik'  >-;mK'  Mow  im  tlio  *J<U'  <>t  a 
wooiliii  rar  with  ont^iili-  ^-takrv  \v<>nl<l  uii(l<>ultt».<ll>  lia\i'  iiij»ir<.cl 
xt'inc  of  tlicni  so  tliat  llit-y  would  have  liad  t<>  be  niuweil.  I'iji.  4 
•"hows  the  side  sill  exrtcnsion  on  one  of  the  recent  tyiKs  of  hop- 
per cars  which  has  luvn  heiit  in,  Imt  ni>t  iihhikIi  i<i  affect  ihe 
step,  hand  hn]d,  or  i)usli  pole  ca»linir.  J'iR.  5  shows  the  iii»i)er 
part  of  the  en<l  sill  plate  damaged.  al>o  two  of  the  ni)ri«;hts  xup- 
portinjj  the  etui  of  tiic  liopper.  lieyond  the  straij-hlenini;  <.)f  the 
hand  hold  at  the  corner  no  repairs  will  he  retjuired.  a'>  the 
;     strength   of  the  car  lias  not  been   materially  affected. 

In    accidents    the    composite    car    with    steel    franiinv-     for    the 
body  is  very  little  better  than  the  wooden  car.     As  an  illustra- 
lioli,  the  pile  of  material  shown  in  hiy    «>  is  all  the  useftil  mate- 
rial that  remains  of  the  !)o<lies  of  tive  ciin|»osite  cars  after  the 
salv.iKe    had    been    sorted   out.      The 
sin>  of   these  car^  .ire  not   >liowii   in 
,   the  illusiratiim.  but   the\   con>isted  of 
'^'!.  structural    steel    nuniher^    and     were 
. .  liadty- iMinti^^^  them    witli    the 

fl.uiiies   of'the   chaiiiul>    hrokiii       hi 
this    connection     it     i^     imiioriani     to 
note    that    experience    on    the    I'.alti- 
niore  &  Ohio  ha.>  demonsir.ited  that 
pressed    steel    shapes    are    prefer.il>le 
.-to  rolled  shapes,     A   rolle<l  •-liape.  if 
•     the  flange  is  broken,  cannot  very  well 
be.    repaired    satisfactoriI\.    ahhouj;h 
...    <his    can    be    doire     rea<lily     with     a 
■■:    pressecl."  stcet    shaiie;      i\n     inferior 
(piality    of    material    can    be    iisetl    in 
rolled  shapes,  but  tlrst-class  material 
..only    can    \k    u>ed    f..r    sheets    which 
. ;   are  to  be  i»res.ied,  and  if  tlic  proper 
'.material    i*   not    used   ,'it"   is    impr>s- 
9ible   to    bend , -tfie    sheets    successfully.       1  In     material    i-    >uch 
th;it   it  can  easily  Ik*   rebent   and    rep.iir»d    if   it    i-   d.nnaj^ed   »>r 
bent  out  of  shape.     The  OM   ar.uuineiit    was    th.it    it    w.is   better 
to    use   structural,  shapes    I)ecause    they    cm    be    obiailled    readily 
ii|M»n  the  oj)en  market,  while  the  pressed  sh.ijjes  can  be  obtained 
■;-.ODly  from  one  source,  i  ,\,  the  car  inaDniaetiirtr.     ,.^^    '. '  .;,  \. ;.  v.. 
:    ;  Kxperiflice   to    the    pre>.ent    time    h.is    (Kiiioiistr.ite«I   that   It    is 
•only   very   .seldom   that  new   p.irts  of  this   kind   are   re(|uired.   it 
'being  p«^ssible  to  repair  practically  any  defect   which  ma\   occur. 
Thisi.S  clearly    shown    in   the   latter   p.ut   of   tlii>   .irticle.    .:.;.-' 
.\  pO!*siblc  jusiiiicaiion   for  buildin.ir  comi>osiie  cars   is  Where 
there  is  a  lieavy  demand  for  cars  which  tinisi  carry  top  loads,  the 
.wooden  .sides  makinii  it  possible  to  use  cle.its.  and  the  load  can 
; 'Ijc' braced  with -nnicli    less  trouble  and  expense  than  on  ;i  steel 
-  .catr;  .If  the  lading  in  tlie  steel  hopper  or  gondola  car.  carrying 
co.^ I  or  ore.  becomes  fro/en  the  usu.il  [iractice  is   to  build  ;i   tire*'' 
under  the  steel  car  and   thaw   it   or   to  dynamite   it   nut.      These 
measures^,  of  cour.sc.  camK>t  be  used  in  the  case  of  wooden  or 
cbmpositc  cars.  .   '.     1  .t    — ,■    ' 

Baltimore  &  Ohio  Steel    Freight  Car   Equipment. 

^;;;The  Baltimore  &  Ohio  Railroad  was  one  of  the  first  to  intro- 
duce extensively  the  mo<lern  tyf>e  of  steel  car.  1-or  a  great  many 
years  jirevious  to  the  .advent  of  the  steel  car,  it  had  in  service 
and  maint.iined  a  large  number  of  cars  with  iron  bodies  and 
wofiden    underframes.     One   of  the   first   cars  of  this   kind    was 


s.\iv.\(;k  ok  fivk  comi'osite  c.\rs.  ••'.••;-.■'.!  ':''■. ''^- ■■ : 

:in   iron  Ix.x  ear  built   in    iJ^oj.      Previous  to  that  time  a  nun      • 
of   e.irs    were    in    service    for   carrying    gunpowder,    which    \\,V\i 
sinular  to  :in   ordinary  tank  car.  but  having  doors  in  the  onvlji,. 
These  cars  were  not  suitable  for  gener.il  merchandise  purpo>;.,s',    ■ 
and  in   iSdj  and  the  three  or  four  follo\vin.r  \e;irs.  two  ot'tllivij' 
hundred    of    thoe    iron    box    cars    were    built    .it    the    Mt.   Cliit /. 
shops.     Their  construction  and  the  >ervice  they  gave  are  of  jU-. 
tercst.    e>peci:illy    since    the    tirst    modern    .ill-steel    box    car    has 
just  been  built  and  put  in  service  on  the  L'nion  I'acilic  Railro.'ifl-  , 
<  See  p.ige   I  JO  of  the  .\pril  issue.)  ,\..    . 

During  the   sununer  months  these  cars  absorbed  the  heat  -so  ' 
tli.it    they    did    not    prove   very    successful    for   general   merchmw  . 
disc  puriMises.      Ilu  \    were  afterwards  u.sed  for  hauling  lime,  bvtt' 
were    not    an    entire    success    for   th.it    pnri)i>se   as   the    lime    w^tv. 


fy^. 


UOI'V   OF  ONE  OF  A   SERIES  OF  IRON    BOX   CARS    INTRODUCED   o\    i||K    liAITIMOKK   AXI>  OHIO 

|.-   Ml       O   \|1      I  \-        lS(l_>.  ;' 


c.irrie<l  iti  bulk,  and  during  cert.iin  se.ison^  (he  cars  "sweat"  aP'T" 
caused   trouble   by   slacking  the   lime.     'I'hc   accompanying  illu"-- 
tr.itions,    Mrs.    y    .nnd    8.    illustrate    the    general    construction   pi 
these  cars.       Ihe  phototjraphs   were   taken   ;it    l.oeust    Point,  nca' 
italtiniore,   where    the    ljt)dy   of   the   car    is   now    serving   time  A- . 
a  cir  inspectors'  cptarters.     The  two   windows  at   the  side  hav    . 
been  added  since  the  car  was  taken  out   of  service  and  this  ir. " 
also  true  r»f  some  of  the  patches  at  the  lower  edge  of  the  siit-  .■ 
sheets.     'Ihe  interior  viiw   of  the  car  gives  .1  f.iirly  g<M><l  idea 'o' 
the  side,  end  and  roof  consiriiotion.      Ihe  side  posts  and  carliii- 
were  of  2.x  -3  in.  oak.     The  iron  shvets- were   '  ,s   in.   in   thick, 
luss.   or   .about    the   s-ime   as   the   steel   use*!   on    the   new    I'niir: 
Pacific  1k)x  car.     The  bo<lies  of  these  cars  were  about  24  ft.  long 
S  tt.  _'  in.   wide  at  the  widest  part,  ami  7  ft.    1    in.  higli   from  tVj' 
.lower    edge    of   the    underframe    to    the   toj)   of    the    car.      The)    ' 
weighed  about    iJ<.ooo  lbs.     The  door  opening  was  4   ft.    10^  HV. 
.X   5   ft.     The  uinlertrame  was  of  woofl  .mrl   the  trucks   were  of 
the  double  .arch  bar  type  an<l  were  ecjuipped  with  31   in.  wheels.    : 
In  the  late  seventies  or  the  early  eighties  n  hopjK'r  having  an  , 
iron  body  and  known  as  the  "three  pot"  hopper  was  introduced 
on   the   Baltimore  &  Ohio   in   large  numbers.      These  cars  were 
patented  by  Ross  Winans.  and  for  ,a  long  time  the  Baltimore  & 
Ohio  maintained  what  is  known  as  "the  hopper  shop"  for  build 
ing  them.     The  earlier  cars  were  of  13  tons  capacity,   weighint; 
12.800   lbs.,   but    in    188.^   cars   of  this    type   of  20  tons   capacit> 
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SIKKI.     «.i»M«>l..\     (.  AKS. 


Date   built. 

Class    .  .  . .  • 
Type    


No.    built , . ...» 

Kuat)    nutiibcrs.  .  .  .....,..' 

("ajiacity,    »iarki-<l,    Jbs.-; 
C'ai'ai-ity,    nKixiimiin.    lbs 

Wcifilit,'  lbs. •  .    .    . 

I.nmtli,     iii».iile.  .....  ..^^.:.'.  ."»  .H  ,'..•. . 

W'idlli,    i:isi<Jc.  .  .  .  ,f,  4-.  i...  ...y. .-.  .-*.', 

H<-iijbt,     insi'lf  ..........■.;  .' .  .. .  ,ii 

V  i'ith    o\xr   sidis.   t-xtrrmu.  .  .  .  .  . .  *  .■ 

lUiglit.   lu|i  of  rail  tu  top  of  ;si:d«.  • 
I  lk>or  oi>eniiigSv. .  ..,.■.'.  ,-■.  ,•. , .  ....•; 


j.".:-.-     ■   0-1?     ;:;•;•)  ■■\.-''\  :  «»-14        ' 
!•  Klit  tjotiiini  witti,4      Twin   Hop|>er 


BiiiMer 


!-•  ^''r.'.vV  <  - 


3.W00 
ST.Wio  to  3»,9t»y 

- :  :-  i*i.ti(H)  /•. , 

V:.    34'  V  .; 

■  Va-  10"'     ■  • 
.  V;  Car-iCtJ.      .. 


...'        91.<IIH>  ... 

-it'    y !  i"  '  ^ 

■  ■'..  >.r  ;-8!4''  V 

=  '   .  i<'   ,  !  7/liii^ 
Pixssf'l  >»«,•< I    - 

. • :  tar  t v..;  > -' 


^-i-;' 


iSfi.fMlO  to   K{fi.!*:«    137.000  t«i  138.9r»^.* 


:125.(ttMf    .If 

4r.,34M     - 
40'  V  6" 
ft'     3" 

•  -4^' .r^/ }:':'■■ 

6'  J»/l<l•*■;.• 
8'  ft)-. 

■  ::'  Kt-i"  ::::.■■  ' 


.||J0,«I(<U 

i^'.'nouo 

4«,30" 

;«;  ;3" 

9'  JOj^'" 

K'  sy.ic" 

•fanibriii 


In  addition  to  the  above  equipment  there  are  fiv<^  h'undivd  Vi4  Kfty  tSiO^^llo  ^ 

l^'.^!»     fur     tlu-     l!.il»;  ini.rc    <V    Ohio    .South    Wcbtern.  -'■.•■' 


capacily  ciiFS:  «lliKii  .y«*e  ,biii(t 


m- 


•r-r 


'C7!i-i« i  '•'•  i ...;..  -.J.  •'•  ■  .:.'•.  ..f 

'.\o.     built.  .;...';■..-"•.,  •  •'.  •  •  •  •  •  •  ',  '  •  •  '  ♦•  '1 

.  i'jiiail   numbers ...;.... . . . » . . . .  * . . 

.  i-JU-r.city.    niarkc<l,    lbs.  .  . ,  ..;■... . 

■  itji.icity,    ma  ximuni,    lbs ...  —  . . . , 

\ .  iitflit,   lbs. .  >  . .;.  .'.^  ..;.....,....  ■...-.  ;- 

,  .  •.'K'ii,    inside. ...... .  i . . ;...,...  i*-.  ...i 

'A .I'llh,    inside. .j., 

iiiju'lit,  lop  of  rail  to  top  of  sidc.f.. ; 
..!  P.iirl<lcr i\] .  ► 

'  Vyi'lth   Qvcr    outside,    extreme...;  ^ ;,".,. .-. 


ls»»^^>^•^':f;!;^^  .■;-*»sjj)! 


-.f- 


X-H 
1,0110 
26.00(1  to  a(i.^9!ia 

■>.  <t.'i,0(MI     ^., 

110.000     '. 

:{4,8oo   -■  • 

30'        ii"-..- 

.  >'    sti";.-.:. 
la'    24^"?"..' 

Schoen  •  I'rt-ssed 
Sttfl   ("ar  Co. 

!»•    4;i"     . 

..2'  .  l"     .;.;.'.■ 


IIUM)..;- 

2,000  ■  ':    .    a,ooo  ■  v 

i%om  to  21.999.  i??,000  to  2.%99i9 


liiP2 
N  »• 

4,0<K» 


t 


li'Ofr.  - 
1,000 


100,000 
■K       117,(M»0        . 
3fi,700 
30'.      %"    ■■■ 
-    tt'     R'/i".  - 

10'     744" 
Prcivstd   .'^teel 

Car    Co. 
.,    .»'.    4^4".,,.. 


;l(»o,0(m 
.  .    417.0(»0 
■  ■:     36.700         . 
«o'       ;i" 
■;.:.  8'    SVi"'':- 

10'     T^i" 
Pressed   Steel  ; 
Car    Ci>. 
9'     434"  / 
.8'     1" 


120/10(1  t."   I23,i!l99.(l«4i00*i  to  124.999 


1906 

X-l^'a 

2.0o«t 


m 


100,000 

117,000        . 
36.700 
■■  30'       %"'-  ^■ 
.■      8'.    Sy* *■■■-. 

10*     7>4*. . 

Pressed  Steel 

Car   Co. 

'  2'   1"    .r 

2'   UJi*-- 


•10<».000 
:-..':■  l4S.«d«-..--.' 

■"■  »r  ..«"  ■-  - 
10'    tw 

Prttssed   Steel 
Car    Co.  - 


afts,eoo  to  i2«^9 

:  100.000    -■   , 

',     XSS.fM.o 

-•v    43.100 
..,-«'    fi" 
■..  »'    «" 

>•    10'     7^" 
Amcr.   Car  & 
Fdy.  C 


9'  il'j*^.        1 

2'    .1"     ;  V  l^ 


73i 


T  '.,\"Tfl~ 


■  -  ■  :>^- : 


T-'i'-^r.r.  •>-^<::-  J-.^--;-'  .'i-.'^i:  -■■■•,       I    ■-' 


'•'.■'.'■    -r.   ■  1i'  alHitirn  tbe  present  tr)ni;>tii.  nt  includvs  450  ears  which  werCtbufli  by  the  Schoen' Pressed   Steel  Ca*  lG*fe  lor  th^  I'ittsburg  &  Western 

■'<'  >l'?.V->ip  1«!»5.     riiese  cars  are  loo.ooo  lbs.  capacity.     '       :      ■  ■"';    .  \:  ■  >  \,       .;. .  .       •  .  r    .  ■      ''    ;  '  '    ,.      , 

;'-'..Vv*i'  built;  wc-iiiliin.u   17.050  lbs.     The  diagram  shown  in  Pig.  9., 
•;l'ri!>l rates;  the  general  arrangcincnt  and  size  of  the  jo  ton  ca-.i 

.  j.H-.ity  ears  and  e.xplains  why   ilicy   were  known  ai;  "three  pot" 
■:  .  iLijipiTS.      It    is   not   now   known   ju.st   how   ma  try   of  these   cars 

\v.i,'K'  built,  hut  the  road  numbers  which  they   were  supposed  to . 

ti.'vc'r  were  from  J0.001  to  22,499  for  tilt'  i^  ton  cars  and  23.00!^ 
Y  ft.;  24,099  for  the  20  ton  cars,     it   is  understt-x-td   that   some  of; 

;!icHi  are  ^till  in  service  in  the  Cumberland  district.  Imt  nio*;t  ofi 
.uhl  havt  been  Scrapped  f*»r  many  years  because  of  their  being 

:;ni>uH7iblc  for  modern  service/ v";.'^„.,;v.'..t^.:...\---.  ,-■.::   ;      •V:^'i;";■ 
''l  he   first   modern   steel   cars   were   intro<hice<l  on   the   road  liv    , 

Kbru'iry.  1899.  'he  data  for  the,  varioijs  cars  ordefedsiiK:c..V 
:-.:th:^it  lime  is  sliowil  above;. -•'  .•-•-  "=^':'.'".''  .S-  '  ^-  .^'-^  ■'■■^-■•;  ■  ..N'.- ■>■' 
■  .  {  rhe- road  also  has  seven  hundred  100,000  lb.  marked  capaciij;' 

"  ii  car^which  were  built  in  i<>)2  by  the  .American  Car  &  I'oim-    ; 

■iiv  Co.     These  cars  weigh  40,000  lbs.,  are  40  ft  ^Uu  long  itiul  :^ 
^;:  iiaV'C  wooden   floors.  .  '     ■■•.■;;.,     ■•.?/    "■['  •;■- v-  :V  ■'\"^-J^' .' 

:;:  .l\i  the  present  time  25.636,  or  28  per  cent,  of  the>H4.j73  cars  :. 

'  'Wuo«l  by  the  Baltimore  &  Ohio  are  of  all-steel  construction. ,,  I ti 

^ddhioii  tliere  are  a   kirgemii«l)er  .of  cars  with  ,>i*'i;t  uiuletr  .f 


rit,.  ^-^io-rorK  iKos  nonv  'mtttiEvctt    iiorr^R  car  ixtiwmXTciCD  on 

j^:;  ■''''■':■',  TMf    li.VJTIMORK   ^t   OM 10    1\    iHS^ 


'antes. 


FIG.    8, — INTERIOR    OF    IRON    BOX    cm: 


Organization  of  the  Steel  Car  Repair  Department.  ' 
;'/\<  ^n'r  "as  stn>orvisioii  is  coiicerned  there  is  no  distinction  b€- 

iwe-en    tiic  >ti^el   diiraind    wooden' <;|ar^^ 

Avbrk  .it  Mt.  dare,  which  is  .the  largest  steel 
ear  repair  ivijp.t  (in  the  syst^Mti.'-  Tlii-i  work  is 
carried  on  tinder  the  general  direction  of  Mr. 
John  J.  Tatuin,  general  foreman  of  the  car 
department  at  the  Baltimore  t^^nninals,  who 
rei>ortv;  to  Mr,  J.  E.  Muhlfeld,  general  siipcr- 
iufendent  of  motive  |X3Wer.  'J'he.  freight  car 
repair  wM)rk  is  in  direct  charge  of  Mr.  J.  W. 
IXible,  foreman,  and  hi*  assistant,  Mr.  Mv  V*  . 
l*a<ea,1.  All  the  iTC]pa«-,  Vkork"  is  .:qil.i;  a V|«eoe v^^ 
wofk  basis^v  >'.■"■;'■■.■>■  .,'v^   '•'■..■r^.v-' '■  :"•  "  ' '■■ 

]vij{ht  g^iigS"  o£;jifoW  nieh  .«;3icH^  required 

for  work  ort^  ^i<?  s*ed  cars:-  One  of  these. 
.§ang«;  6p*jri»tes  tiie.  fta^ng^  ilre  shop  -,«^0rc 
dani,i.ued  ni>itcH.-il  is  stTatghtcned  and  re- 
sh.tpcd.  The  other  sey<i>  gangs  are  ingaged 
in  tltie  i;epair  \>ird.  One  tiian  in  each  gang  is 
known  a$  tlie  leafier  and  directs  the  work  oi 
the  gang.  Each  gang  usuall\  works  on  two 
cars  at  the  same  time.  When  oiu»  car  is 
^tripped  and  while  the  material  is  being 
straighteued  they  work  on  the  other  car. 
In    some    instancts    after    part    of    the    work 
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has  been  erected  two  of  the  men  will  drive  the  rivets 
on  one  car  while  the  other  two  work  at  stripping  an- 
other. If  there  are  an  unusually  large  number  of  steel 
cars  requiring  repairs  men  from  the  wooden  car  force  are  shifted 
to  this  work  and  assist  in  stripping.  On  the  other  hand,  if  the 
steel  car  work  is  light  and  the  wooden  car  work  heavier  than 
usual  men  from  the  steel  car  gangs  are  transferred  to  work 
on  the  wooden  cars.  The  men  for  the  steel  car  gangs  are  usually 
selected  from  the  wooden  car  repair  force.  That  this  work 
does  not  require  what  is  usually  known  as  skilled  mechanics 
may  be  gathered  from  the  fact  that  one  of  the  typical  steel  car 
repair    gangs    is    made    up    of    men    whose    former    occupations 


FK;.     lO. VIKW     OF    THK     KKP.KIK     V.\RI)     LOOKINT.    E.\ST,    FROM     N 

were  as    follows :   Trolley   car  conductor,  huckster,   iron   worker 
and  a  car  repairer  from  the  truck  department. 

Facilities  Provided  for  Steel  Car  Repairs. 

Yard. — The  locomotive  shops  at  Mt.  Clare  have  been  extended 
from  time  to  time  so  that  at  present  the  yard  room  for  the 
freight  car  repair  department  is  extremely  limited  and  very 
much  cramped,  nevertheless  the  department  is  so  organized  that 
the  work  is  very  satisfactorily  handled.  That  tho.se  who  are 
up  against  the  proposition  of  taking  care  of  steel  cars  may 
realize  more  fully  that  this  work 
does  not  require  exceptional  facili- 
ties and  may  even  be  done  under 
conditions  which  would  be  consid- 
ered adverse  on  some  roads,  the  fol- 
lowing facts  are  presented.  There 
are  five  repair  tracks  with  a  material 
track  extending  along  each  side  of 
the  yard.  These  five  tracks  will  ac- 
commodate from  17  to  21  cars  each, 
with  a  space  of  15  ft.  between  the 
cars  requiring  heavy  repairs.  The 
yard  has  a  total  capacity  of  100  cars 
for  medium  and  heavy  repairs.  The 
distances  between  the  centers  of  the 
repair  tracks  are  as  follows:  11  ft. 
4  in. ;  14  ft.  4  in. ;  14  ft.  6  in. ;  and 
IS  ft.  6  in. 

When  the  steel  car  repair  work 
was  first  started  an  attempt  was 
made  to  keep  it  by  itself,  but  the 
cramped  condition  of  the  yard  and 
the  large  amount  of  work  which  it 
was  necessary  to  turn  out,  together 
with  the  fact  that  both  classes  of 
work     are    under     the     direction    ot 


one  foreman,  made  it  advisable  to  put  the  cars  wher- 
ever they  could  be  placed  to  the  best  advantage,  re- 
gardless of  which  type  they  belonged  to.  The  two  photo- 
graphs. Figs.  10  and  ir.  taken  from  a  box  car  in  the  middle  of 
the  yard,  one  looking  east  and  the  other  looking  west,  give  an 
idea  of  the  general  arrangement  of  the  yard  and  the  manner  in 
which  the  steel  and  wooden  car  equipment  is  mixed.  That  one 
of  the  tracks  in  the  view  looking  west  is  clear  is  due  to  tlie 
fact  that  a  number  of  repaired  cars  had  just  been  pulled  out 
and  the  bad  orders  had  not  yet  been  switched  in. 

Tools. — The  tools  required  are  very  simple ;  each  gang  has  ;i 
small   portable   forge   for   heating   rivets;    a   pneumatic   riveter. 

a  pneumatic  drill ;  sledges ;  chisel 
bars;  ^>8  in.  and  'i  in.  drift  pins;  a 
pin  maul :  wrenches  and  a  cold  cbisul 
or  side  cutter  for  cutting  off  rivets. 
The  rivets  are  all  cut  off  with  a 
chisel  or  side  cutter  and  sledge.  .\ 
pneumatic  hammer  was  tried  for  this 
purpose,  but  the  men  who  are  work- 
ing on  a  piece  work  basis  prefer  the 
other  method,  probably  because  the 
steel  is  light  and  springs  so  that  the 
heavy  blow  of  the  sledge  is  mon. 
effective  than  that  of  the  hammer. 
I'or  lifting  the  cars,  30-ton,  geared 
jacks  are  used.  These  are  designed 
for  heavy  car  and  locomotive  use. 
weigh  237  lbs.,  have  a  height  when 
down  of  27  in.,  a  total  rise  of  bar  of 
17  in.  and  a  rise  of  bar  of  14  in.  per 
stroke  of  the  lever.  • '.  ^ 

The  department  also  has  ratchet 
pulling  jacks,  and  what  is  known  a> 
a  'bo.x"  jack,  which  is  shown  in  Fig 
12.  This  last  is  a  relic  of  the  oM 
hopper  shop.  The  screw  of  the  jack 
K.^R  THE  CE.NTER.  js  about  3  ft.  long,  and  the  housing 

or  standard  in  which  it  works  is  encased  in  a  hard  oak  box  and 
is  backed  by  an  oak  plank,  as  shown.  The  jack  is  used  for  forc- 
ing the  side  sheets  outward  in  erecting  and  also  for  straightening 
bent  sheets  in  place. 

Flanse  Fire  Shop.— The  flange  fire  shop,  which  is  shown  in 
Fig.  13,  is  placed  alongside  one  of  the  material  tracks,  and  that 
part  of  it  which  is  used  for  steel  car  work  is  about  20  ft.  wide 
and  50  ft.  long.  The  frame  of  the  building  is  partly  of  WOOd, 
although   largely  of  structural   steel,  and  is  covered  witli  sheet 
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FIG.    II. — VIEW   OF  THE  REP.MR   YARD  LOOKING  WEST,  FROM    NEAR  THE  CENTER. 
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FIG.  1.3.— THE  FL 
'-.»«».'  The  sides  are  partially  open,  as  shown.  The  equipment 
of  this  shop  consists  of  an  oil  furnace,  designed  and  con- 
structed by  the  railroad,  which  will  take  material  10  ft.  long  and 
f)  ft.  4  in.  wide.  The  furnace  has  an  opening  at  one  end  only, 
but  a  new  one  which  has  recently  been  installed  at  Cumberland 
has  doors  at  both  ends  so  that  long  material,  such  as  side  and 
center  sills,  may  be  handled  in  it.  A  short  distance  in  front  of 
this  furnace  is  an  iron  face  plate  8  ft.  6  in.  x  6  ft.  6  in.  x  3  in. 
thick.  As  may  be  seen  from  the  illustration,  this  plate  was 
badly  warped  and  was  just  about  to  be  replaced  by  a  new  one. 
I  he  screw  press  flange  clamp,  which  is  partially  shown  at  the 


FIG.    12. — "box    J.\Ck"   forcing    THE    SIDES   OF    A    CAR  ()UTW.\RD. 

right  side  of  the  photograph,  is  used  for  clamping  and  flanging 
material  and  will  take  pieces  1 1  ft.  wide.  In  addition,  the  shop 
is  equipped  with  five  formers,  two  of  them  for  different  classes 
of  end  sills,  one  of  which  is  shown  directly  in  front  of  the  four 
men  in  the  gang;  a  former  for  the  hopper  doors;  formers  for 
'•i  side  and  center  sill  splice  and  also  for  a  body  bolster  dia- 
phragm. Only  a  few  hand  tools  are  required,  such  as  tongs  for 
liandling  the  hot  material  and  the  wooden  mauls  and  hammers 
for  straightening  the  steel.  The  wooden  mauls  are  of  lignum 
vitae.  51/2  X   10  in.,  with  4  ft.  handles.       U^  ;v  . 

The  bent  side  and  center  sills  are  heated  in  a  large  open  fire 
and  straightened  in  the  boiler  shop,  as  the  flange  fire  furnace 
IS  not  long  enough  to  handle  them.  Very  few  new  steel  parts  are 
required  for  repairs.  Splice  plates  for  the  center  and  side  sills 
«»re  made  on  the  bulldozer  in  the  blacksmith  shop,  and  it  is  also 
mtended  to  equip  this  machine  with  dies  for  making  the  cross 
braces  which  are  "shown  in  Fig.  24,  and  are  used  for  stiffening 
the  ends  of  the  earlier  types  of  gondola  cars,  in  place  of  the 
angle  iron  vertical  braces  with  which  they  are  equipped.  A  36  in. 
vertical  drill  is  provided  for  drilling  the  holes  in  the  splice  plates 
and  braces. 


ANGE  FIRE    SHOP. 

This  is  about  all  of  the  equipment  that  is  required  for  carrying 
on  the  work  and  is  very  simple  as  compared  to  the  tools  re- 
quired by  the  wooden  car  repairmen  and  a  wood  working  shop, 
and  the  machine  tools  required  in  connection  with  it.  The 
experience  of  the  Baltimore  &  Ohio  has  demonstrated  that  under 
ideal  conditions  very  little  additional  equipment  would  be  re- 
quired. In  planning  a  new  car  repair  plant  to  be  built  in  the 
future,  the  repair  tracks  arc  spaced  20  ft.  center  to  center,  with 
material  tracks  between  every  other  set  of  tracks,  and  possibly 
with  a  traveling  crane  extending  over  a  couple  of  the  heavy 
repair  tracks,  to  be  used  largely  in  handling  damaged  cars  and 
m  taking  out  cars  when  repairs  are  completed.  The  flange  shop 
will,  of  course,  be  considerably  larger  than  the  present  one  and 
will  contain  some  additional  equipment,  but  otherwise  the  facili- 
ties will  not  be  much  more  elaborate  than  those  at  the  present 
time.  -     r .    .;- 

Development  in  the  Design  of  Steel  Cars. 

The  leading  argument  a-dvanced  by  the  steel  car  builders  when 
steel  cars  were  first  introduced  was  that  they  could  be  made 
much  lighter  than  a  wooden  car  of  the  same  strength  and  capac- 
ity, and  it  was  largelj-  for  this  reason  that  the'  railroads  decided 
to  use  them.  It  is  not  surprising,  therefore,  that  some  of  the 
parts  were  made  too  light  on  the  earlier  cars.  Due  to  the 
strengthening  of  these  parts  in  the  later  designs  the  weight  of 
the  steel  car  has  been  increased  so  that,  if  am-thing,  it  is  greater 
to-day  than  that  of  the  wooden  car  of  the  same  capacity.  The 
railroads  buy  these  cars  not  because  they  arc  lighter  than  the 
wooden  cars,  but  because  they  arc  much  more  satisfactory  from 
an  operating  standpoint.  As  the  section  dealing  with  typical 
repairs  considers  very  largely  repairs  to  the  earlier  classes  of 
cars,  it  m.ay  be  of  interest  to  trace  the  development  of  those 
parts  which  have  given  the  most  trouble  and  show  how  they 
have  been  strengthened  in  the  later  cars.  One  feature  of  design 
which  has  much  to  do  with  the  stiflFening  of  the  car  and  will 
greatly  prolong  its  useful  life  is  that  the  side  sheets,  which  on 
the  earlier  cars  were  only  about  3/16  in.  thick,  have  been  in- 
creased until  now  they  are  J4  '"■  full-  The  floor  sheets  on  the 
more  recent  cars  are  5/16  in.  thick.  Other  features  of  design, 
the  development  of  which  it  will  be  profitable  to  study,  are  the 
center  sills,  especially  that  part  between  the  bolster  and  the  end 
sill ;  the  body  bolster  construction  and  the  end  sills,  more  espe- 
cially as  concerns  their  reinforcement  at  the  center  where  they 
come  in  contact  with  tl  c  coupler  horn. 
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li;is     been     crcoictl     tw  >     of     tlie     nun     will     liiise     llu'     rivel^ 

pi*    6«e.'  icar'^^^^^^^  two     w.irk     ai     >trii>i)iiiii     aii- 

uthei^/;  -  If  .'ttifere,   arc /^^^^^  largo     mniilur    of     ^tecl 

cars  YoqnirmHi  fi'PJii'*'^  "HMi  from  the  w  )o<kn  car  force  are  >!iifieil 

lo  this  nork  and  assist  in  stripping.     On  ilie  other  hand,  if  the 

;■•  -steel  car,  \\'^()]if)c^^i^^^^^^  wooden  car  work  heavier  than 

:  ;:..  tistud   tni'h ..  Ijum  the   itecl  car  gangs   are   tr.-ui'-ferred   to    work 

'    c>u  thv  wtioden  car>.    The  nu-n  for  the  >teel  car  gangs  are  u>ually 

■    svlectvd^  from    tlifwocuk-n    car    reiKiir    force.      Tliat    this    work 

■'""drici  iiol '.feViui^^^^^  u.snally   known   as    skilleil    mechanics 

iTKty  Ik-  gathtTed-ftoni  the  fact  that  one  (tf  iln^  ixpical  >teel  car 

•^•-rv'IWi":  gaii^-<  'is-  i»iade    uj* •  .«>?    nun    wIk>sc,  former    occupations 


.  .■^..  I  •:.,■•.-.■■■     .FIO.^  t^^  rilK    RKI'.VIK    V.\kli    I.OOKI.M,    K\sr.    KkO.M     .\ 

^' ;  ./;  wfrrei^*a.*\follpwS'  TroH^     car  conductor,  huck-ter.   iron   worker 
■•  :.    .atwi  a;  c^nr  ;rei)airor  from  the  truck  flopartment. 

-:^>:^_JS':f^ :[/'■■    Facilities  Provided  for  Steel  Car  Repairs.  •:;:.''- J: 

■'X' .•r''y''yirrfi)-^U<c  locoiiiiikivc. sliopi.at Mt.  Clare  have  Ikvu  extended 

V  ...lirotti  i|rtier  to  "thliiL*".  i^  tlie   yard    room    for   tlie  • 

•  %  ;'■  freigjit    car    repidr    tkpartment    i-"    e\tremel>     limited    and    very 

', ^.: '"much  craniped,  nevertheless  the  department  i«.  >o  organized  that 

;";   J.  .  the  ,>york    is   A^en:  s^^^^^  h.in<lled.       I'hat    those    who  iv*^c 

••,•;-.  uiK'/afgaut^t    tlnii    pVoposittoii  .of    taking    care   «>fi>t  eel    cafs   Way 

fe    r . 'realiz-e    niofe    fuflv '  that     this     work 

•'/•',:  .xlr.e.s    not    reqiurc   exceptional    facili- 

:  V' ••^  .ti*'^   'I'i'l    nray  even  be   done   under 

V-.   *,";'\cmulitK>n>»   which  .wcitdd  he   consid- 

■.•^■:' : '^'red  n(lvcrse  oil  >y>nie  roads,  the  fol- 

,--:  v\. lowing    facts    afe   preseitted.       I  lure 

"=•  -v  an-  live  repair  tracks  with  a  material 

,."  ■  ^'  '■"  ■■"       ■•  ■■'  ■  -  ■      -  ,.     ..  -  ■  .       ." . 

• ,-.  .  ■  track   extending  aloug  each   side   ot 

;  ?:^:".C  A  ih<?  yai^d.     These:  liw  ttaeks  will  ac- 

'    connnodaie  froiiv~i7  t<:v\>f  cars  each, 

with    a   .-4».'ice   <»f    15   fti    heiween    the 

■:  ■       cars    rtijiiiring   heavy    reji.ni.r,s..       I  li> 

yard  has  a  totid  ^cajjacity  of ,  ioc>.  c;ir • 

for  nudiimi  ati<r  lieavy  repavr.v     Thi 

di>tance:>  hetweeu,  the  ceiitors  of  ilu 

repair,  <rack>  are'  a*   f<ill<>w> :    ir  ft 

;  !":■-'., ;*S  -ft.  ^  I", ;'""  -.v.-:  -'v'  ".^'-  •^' "^'  .■  , 

•-'/;-■;  When -the    steel-  car    repair   work 

■V/  ;i*:as    first    started    ai|    attempt     wa- 

;  '  J\';«naile .  to:.  Ve«>p    it  hut    the 

■^f • -'y cram  1  ted   coiiditioiiiof". the  yard   and 

the   large  amount   of  work   which    it 

was  jiccissary  to  turn  out,   together 

with .  the-,  fact   that .  .botiv  cla<isc$"  of 

wDrk   .are'    under    the    diivction    ot 


"lie     torem..ii.     made     it     ailvisahle     lo     put     the     cars     whv,: -', 
ever     tiiey     could       be     placed     to     the     best     advantage,     tt'- 
gardlexs    of    whicii    t\pe    they    belonged    to,    .  The    two    phw 
gr.iphs.   i'igs.    10  and   11,  taken  from  a  box  car  in  liie  middle  ■  : 
the  y.ird.  one   looking  east  and  the  other  looking  west,  give  vt!; . 
idea  of  the  general  arrangement  of  the  yard  and  the  tuanner.i.l. 
which  the   -tee!  an<l  wooden  car  e(ini])nKiit   is  mixed.     That-or.v    . 
of   the    tracks    in    the   view   looking   we^t   is   clear   is   due   to  tliV  " 
f.icl   that    a    number   of   rejiaired   cars   had   just   beeti  pulled  ^VliT '5 
and  the  bad  orilers  had  not  yet  been  switched  in.        -  f  ' 

Tircls. —  The  lool^  re(iuired  are  very  simple;  each  gang  lias  ■•: 
small    jvirtable    forge, for   heating   rivets;    a   pneumatic  riveto -, '■ 

a     pneumatic     drill;     sledges;    ehi-l'- 

liar>;   -^s   in.  and   ",<   in.   drift  pin.s;  ' '; 

pin  maul ;  wrenches  an<l  a  cold  chi-ii". 

or   side  cmter  for  cutting  off   riVet-- 

Ihe    rivets    are    air  cut    ofT    with    ':c-: 

chi>el   or   side  culler  an<l  >!edge.     !.v^ 

piKinnatic  hanmier  AVas  tried  for  tijo. 

purjiovo.  bin   il;e  men  whi»  are  wofK'-.. 

ing  on  a  piice  work  basis  prefer  tha. 

other    metlioil,    jirolKibly    becau>e    the/.' 

-tee!  i-  liglii   and  springs  so  that  tliW'i- 

heavy    blow    of    tlic    sledge    is-  .im>rl   . 

elTective    than    that    of   the    hamnK'T.  •, 

l-"or    lifting    the   cars.   .y>-toii.   gc'tce'.;;' 

jacks  are  uscil.      These  are  desigjivu   ' 

for    heavy    car    and    locomotive  'Use- :{ 

weigh    j.?7   Ibv.   have   .a   height    wlWir.;-' 

vjowti  of  _'7  in.,  a  total  rise  of  bar  i>r  -, 

17  in.  and  a  ri>e  of  biir  of.  .^4  in.  per , . 

stroke  of  the  lever.>;i;;"-v- :;•-•:;••,    A' 

The    departnieiir  aiso    has    ratchc •.! 
pidling  jacks,  and  what  is  known  a;  ., 
a    Ijox"  jack,  which  i>  >hown  in  Fig    • 
tii;    Tliis  last  -is 'a^ relic  of  the  old 
bojHtcr  ^sbop.     The  screw  of  the  jack  " 
is  about  .^  ft.  long,  and  the  hotisinc;' 
or  st.indard  in  which  it  works  is  encased  in  a  hard  oak  box  an<t  ■ 
i>  backed  by  ail  oak  plank,  as  shown.    The  jack  i?  used  for  fore    ' 
ing  the  side  sheets  f>utward  in  erecting  .and  al.so  for  straightening  ; 
bent  sheets  in  place.        v^   ;..       .;-••.        ,.vrv;:-    ;■  ;  -^\  ■    v  =\;;^ 
Floiisc  Fire  .S7i(>/>. — The  flange  fire  .shop.  Uhich   is  showtr  iit\ 
b'ig.   r.^,  i.s  placed  alongsi<le  otie  of  the  material  tracks,  and  thatv- 
part  of  it  w hich  is  used  for.  steel  car  work  is  about  20  ft.  wid\!  i' 
■artU  50  ft.  long.:    The  frame  of  the  building  is  partly  of  wood;,  ' 
although   largely  of  structural   steel.  an<l  is  covere<l   with   sheer  ^ 
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ij:Ar,:*«yy:;  •;;.;.:;.;• 


AMEI?:TCAN    ENGINEER   AND   RAILROAD    TOU^feAL.:  i^^  fc 


4«3 


trarfi:.  The  sides'  arc  partinUy<»pen..  as  sliowh.  -  The  equipment 
•^.f  this  shop  Cfjusists  ot  an  oil  furnace. designed  and  icon- 
Vrtictcd  hy  tile  railroad,  which  will  take  niatcrial  16  ft.  knig  and 
(•:  ft.  ,4  in.  wide,     'llie  furnace  has  an  opening  at  one  end  only. - 

"t-nftyCi  new  one  whidi  has  recently  been  installed  at  Cuniherland 
hiLs  dotijs.  at  fK»tl»  ends  s<>  that  long  ituteria:!.  sticlr  ks-side  an<l 

Vil'iitvr.  iiills,  may  b^^  in  it.     A  short  distance  in  front  of 

litis  furnace  is  an  iron  face  plate  8  ft.  6  in.  x  6  ft.  (1  in.  .\  3  in. . 
thick.;  .  As   may   he  ^cen    frun}    th<?    ilhistration.    this    plate    vvas 
T>;idly  warped  abdvvas  just  iibottt  to  b6  ripplaccd  by  a  tjcw  ^ic,  i 
Iheiscirew  press"  fknige  clamp,  which  is.  partia-lly  shqwrihit  Uk; 


r^lffu:  si<k?  of  the  plu>t< >gniphV.:)s  rised /foi;  ci^^^ 
uvitiTiril  an<l  will  lake  pieces  t-i  il.  \v^<k':    in  a<Miti'vn.  the  shoji 
H>  ^tjitippt  <1  with  live  fijt-iiufST  t\V*^  of  tlii^m  f'^r  dilierent  classes 
:trf:cnd  fills,  tuit^  of  Avhich  is  ,;sho\vn  <Jirecth   in  froiit  of  the  four 
"ihrn  iu  thjt  gaiig.;'  aiornlcr-f<)r  the?^^^^  fyr 

a  sidr  and  coiiter   sill   splice  arid   also  fi)r;»b<»dy  Ijiolsterdia- 
;;phragin.    Only  a  few  h.mcl  t<>ols  are  required,  sucli  as  t<>iigs  fiir 
handling.tbe  Ivot-  materi.il  and  iIkv  wciodvtT  riiattls  iiiul  h;tm>ners 
tor  straightvniiig  the  stct?=l.     The  woode-n  fn;,ttils  fire  of  Hgiitmi 
.vitjp.  53.<  X   10  in.,  with  4  ft.  handles^  /   ^  /    •  'K.  l;.  .^  ^V'^ 
-.    The  bent  side  and  center  silk  .irv  heJ^ted  in  ri  iii'Jjc  open  tlRv 
■iiid  .str.'iightened   in  the  boiler   shvtp.   a.>v   the   ilaiige  tire   fiirnate 
is: not  long  enough  to  haiKlle  them.    X^ry  few'^ncw  stS-cl  pans  ate 
required  for  repairs.     Splice  pl.ites  for  the  ceiner  and  side  sill> 
•ire  made  on  the  hulldo/cr  in  the  hlacksniith  shop,  and  it  is  also: 
mtvndcd  to  equip  thi>  nvacliine  with  dies  for  ni.ikiiig  the  cross 
hnices  w^hicli  are  sJipwn  in  Fig.  J4.  awl  are  itsed  for  stiffening 
the  ends  of  the  earlier  t\pes  ef;igond<>la  cars,  in   placed  qf  tbif 
•inglc  iron  vertical  braces  with  which  they  are  eipiipped.     A  36.  i«.' 
vertical  drill  is  provided  ior-driUing  the  holes  in  the  splie^'  plates 
,^rid  braces. ''■■'^'.'•;'.-'-;V    :;. ';  /:,    ■■:.:';/.''-;  ■....■■•;: -r^''  V-'"  ''''i'.VV;  :  ■■'.: 


\XiU1i  lyRE   SHOP/      ^    :  ;     ■ 

■{ . This  is  abmu  all  < if  the  wpt'lHiKiU'tliai  ts- ;i\-<|uirc-*l  for  carrviiup  ; 
;  01}  tJie  work  and   is  wry   simple  as'c^^intKirwJ  to  the  to<ds  re^ 

<iuircd  by  the  wooden  car  rep.iirnien  ;tnd  ;t  wood  working  shop, 
and    the.  machine    i«)f>l>    rtquirc<l    in    connection    with    it.      The 
experience  of  the Maltinnire  &  Ohio  has  denRni.st rated  that  imder 
ideal  conditions  very   little  .a<lditi«  mal '  e<iuij>mfnt   would  be  ;  tic?  ' 
quired;     In  planning  a  new 'car  rx'lwiV  plant 'to  he  built  in  the 
future,  the  repair  trac^.s  arc  .sp.-ice<l  :i<j  f«.  i-eiitcT  to  center,  with 
iiiatcrial  tracks  between  every  other  set  of.  tracks,.  atidi»<)>hibk 
-wilh  a  traveling  crane  exteudiiig  'Cfyer  a -wj^iidic  pi  tlie  lieavy 
repiiir  tracks,  to  be  used  larRitly  tn"  kiUtlTing  irlamagt-d.CH 
nv  taking  fuucar-;  when  rei>.iirs  :irc  eonipleled.    The  iT.'jngc  shop 
will,  of  course,  be  cousiiierably  larger  than  the  preM;nt  jrne  and 
will  contain  some  a<ldition;d  e<piipmem,  fiiit  ^VtlicruTsetlit-' (acili-  / 
jtii's  vC'iW  'lot  Kt'  nuich  m«re  el,aiK>nite  tb0ij  thi4.-c  at;  ilie  prefclit ', 

■ .  .  :^  Design  6f  Steel  Cars. 

Tire  leadijiii.  .irgunient  ;t<ly;tiKX<l  Im,'  the  stcv.  J  car  lMiil<ler>  wiieu 
steel  car.-,  uc re  llrst  inirofluccd  was  1  bat  tht'>'  chiiild  be  jnrwle 
nnicli  liglrivr  tiian  it  \v4;>fMK^!i.  car  of  <!)«■  «anie  strviigth  aii<l  eap.'H:- 

.  «.y.  ..and  it  swr.-t-^UiYgely  fvr.  t&is  rYi.'asCiu  ^halt  tlic  "railrt'>a<.il>  'letWed   ' 
to  ttse  tljeui.     It  is  iiot  ytirprisiiig.  tlierefoYC.-that   some.oftlie  ■ 

■parts   were   nvadv   too   lighy  «'iv  tbe  earliyr  .ears.    JDne   to   the 
stretigths-nijtg  vftjiese  patits.yi|v;  the  titei^  (Jvsjghs  tlje  ;\yeiglrf  Of 
the  stcet.  car.  hrts  Wen  itH-rca^^i  »y  ttuttr.jf;?^^^ 
toHbty  th.-uvrtliat,  <vr-tht-  Avoo^^^^^  ol  |h<-  saijie  ca|rH"iiy-^^^^^^^^ 

r.liJrftridsbt^    these  cans  'mfn:  lu\-au"se  ihey   are  Jtgb.ti'r  than  (he 

-*v<M.>deft  cars,  but  b*'cau^c:.they  yTe  .iviiiclt  Mi<.»re>.ntt>Jaci.o.r_v  fron> 
aii.  !Opt"r''li»'>i'  -'^t-t^d^  •;.%  ..iJtciJH'^tit)5v'fk^UH^ 

:reiJairser»nsi<ldsver\    largely ^ 
cars,   it  nniy:  b;.-  iff  irjt'eresi'  l<..»  ir^ey   tlu*  'dcvol^'pnjent    of  tlwse 

/parts  whjclr  luiv  e  given  ihcv  ino">t  ^troulile  i)f»fV  >bovv  |iow  they 
h.tycs  bivii  jsjrcVHiibeiud  in,  tlie ;kiter  G.ir<t.  v.Ot>ie  feAlilrc  wf  d<>igii 
wliiclv  bAs ;;injitc1i  to  do  »iitl]k.>bG  i?^ 

gnre-:rtly}  prolong  rtsuscfnllifis.^  whicli  on 

the  earlier  Cars,  vven,-  fnly-:^l»Cfiit  /i/i(\  itk  tlriek.  imve  iK-eniri- 

'creased  ttntil  liow  they  are  74;  in.  full-  Thy  jloar  sheets  on  the 
more  recent  c.irs  are  ^/liTriii.  tliiclc  Other  f^liire.«;  of  design, 
tbe  development  of  \\  hicli ;  it  ivili  fk'  profi^^^  V*  stii<ly.  ;tre  the 
cchter.silfe.'  esiKcially  that  pirt  bet\veeir  the  b«>lster  imd  the  end 
sill :  tbe  body  bnlsti'T:  construction  and  tJje  eml  sills,  more  espe- 
cially :is\'oJu\rn>  their  rein  fj  •rcemept  ati.ttie,xH;iHer  Aihere  ihey 

.jfbmc  ill:  tijiijiKf  with  tie  ci>iUK::t|j(»r^  ■  '  "'  '-  ': 
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FIG.     14. — BODY     rOI.STKR,     OR.XFT     SILLS     AND     END     CONSTRUCTION     OF 
THE   FIRST   .\LL-STEEL   HOPPER   C.\RS    (N-8). 

Hopper  Cars. — These  features  for  the  first  class  of  hoppers, 
N-8,  are  illustrated  in  Fig.  14.  The  center  sills  are  of  pressed 
steel  y^  in.  thick  and  are  continuous  the  entire  length  of  the 
car.  These  cars  were  equipped  with  a  twin  spring  draft  gear, 
the  draft  lugs  being  of  the  well-known  pressed  steel  type.  As 
may  be  seen  from  the  drawing,  the  center  sills  are  not  rein- 
forced between  the  rear  draft  lug  and  the  body  bolster  except 
by  the  diagonal  braces  which  extend  from  the  corner  of  the  car 
to  the  center  sill  near  the  bolster.  As  the  center  sill  at  this 
point  is  only  10  in.  deep  and  the  flanges  are  about  4  in.  wide  the 
buffing  shocks,  which  are  taken  entirely  by  the  rear  draft  lugs, 
force  the  sills  oiUward  just  back  of  the  draft  lugs  and  in  many 
instances  have  cracked  or  broken  them. 

To  strengthen  the  sills  at  this  point  and  to  facilitate  making 
repairs  the  sills  on  the  second  lot  of  hoppers.  X-o,  were  spliced. 


l"«xr- 


FIG.    16. — BODY   BOLSTER,  DR.\FT   SILL   AND   F.ND  CONSTRIXTION   OF   THE 
LAST    LOT    OF     STEEL     HOPPERS     (N-IO    .\ND     N-IOA). 

as  shown  on  Fig.  15,  which  also  shows  an  application  of  tandem 
spring  draft  rigging.  This  draft  rigging  was  applied  to  about 
500  of  the  N-9  hoppers.  The  twin  spring  rigging,  or  the  same 
as  applied  to  the  N-8,  was  applied  to  about  1,500  and  friction 
draft  gear  to  about  6.000.  The  reinforcement,  due  to  the  solice. 
stiffened  the  sills  so  that  even  with  the  twin  spring  draft  rigging 
the  trouble  was  considerably  reduced,  although  the  construction 
was  still  not  a*  strong  as  might  be  desired.  The  construction 
on  the  latest  hoppers,  N-io  and  N-ioa,  which  were  built  in  1906, 
is  very  much  stronger  ana  it  is  expected  that  very  little  if  any 
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FIG.    15. — END  SILL   AND  DRAFT   SILL  CONSTRUCTION    OF  SECOND  LOT  OF    HOPPER  CARS    (.N-9),   SHOWING     APPLICATION   OF   TANDKM    SP.11NC 

DRAFT    GEAR. 
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Section  A-B 

;ri^  20.— .METlIOIt   OK    REIiVFOKCINO    THE    DR.\FT    SII.L   CONNF.CTION    TO 
■  THE   BODY    KOI-STER   OX    CL.\SS    0-I2    AND   0-14   GONDOLAS. 

(see  also  fig.  48.) 
trouble  will  be  experienced  with  thenL  This  construction  is 
shown  in  Fig.  i6.  -'1  he  center  sills  are  15  in.  channels  reinforced 
at^the  lower  inside  edges  by  y/2  x  3J^  x  ^  in.  angles.  These  an- 
gles extend  through  the  body  bolster  to  the  rear  draft  lug.  The 
sills  are  spliced  by  a  pressed  steel  shape  in  the  form  of  a  Z,  as 
shown  on  the  drawing  and  in  Fig.  17.  This  is  15^  in.  deep 
and  is  riveted  to  the  web  of  the  center  sill  channels  by  seventeen 
H  in.  rivets,  also  to  the  lower  flanges  of  the  channels  and  to  the 
top  cover  plate.  Friction  draft  gear  is  used  and  the  draft  lugs 
are  of  cast  steel. 

On  the  first  two  classes  of  hoppers,  the  N-8  and  the  X-g,  the 
old  tjpe  of  pressed  steel  body  bolster  was  used.  This  g.ivc 
fairly  good  satisfaction"  except  that  that  part  between  the  center 
sills  was  hardly  stiff  enough  to  properly  support  the  center  plate. 
1  he  bottom  cover  plates  on  the  earlier  cars  were  very  light  and 
on  some  of  the  later  orders  were  mcreased  in  thickness,  but  even 
this  did  not  give  good  satisfaction  and  on  the  latest  cars  a  much 
stronger  type  of  body  bolster  was  used,  as  shown  in  Fig.  18. 
•A  heavy  steel  casting  was  placed  between  the  center  sills,  form- 
ing a  substantial  support  for  the  center  plate.  The  section  of  the 
holster  is  such  that  it  is  much  stronger  vertically  than  the  older 
designs.  The  N-8  and  N-9  hopper  cars  were  equipped  with 
pressed  steel  end  sills,  but  these  were  changed  on  the  N-IO  and 
^\-ioa  to  a  rolled  channel.  On  class  N-8  the  striking  plate  con- 
sisted of  a  ^  x  21/2  in.  bar,  the  only  other  reinforcement  being 
the  pressed  steel  shape,  which  was  riveted  between  the  center 
sills  directly  back  of  the  striking  plate,  as  shown  on  the  drawing. 
The  construction  on  the  N-9  was  quite  similar  except  that  a 
pressed  steel  shape  was  placed  between  the  striking  plate  and 
the  end  sill,  as  shown  in  Fig.  15.  This  was  somewhat  more 
satisfactory  than  the  earlier  construction,  but  was  superseded 
on  the  last  lot  of  cars  by  a  heavy  steel  casting,  as  shown  in 
rig.  16,  which  has  thus  far  been  very  satisfactory.  The  carry^ 
iron  on  this  later  type  of  cars  is  also  of  cast  steel.  A  few  of 
these  have  been  broken.  The  end  sill  is  reinforced  between  the 
center  si'Ms  by  a   steel  casting. 


FIG.    19. BODY    BOLSTER,    DR.VFT    .^ILL    .\ND    END   COXSTRL  CTION    ON 

FIRST   TWO    CLASSES    OF    GONDOLA    CARS     (0-I2    AND    O-I4). 

Gondola  Cars. — A  somewhat  similar  development  has  taken 
place  in  connection  with  the  gondola  cars.  The  first  two  classes, 
the  O-12  and  the  O-14,  were  very  much  alike.  These  cars  were 
fitted  with  continuous  body  Iwlsters,  as  shown  in  Fig.  19,  the 
extension  center  sills  or  draft  sills  being  of  pressed  steel  10  in. 
deep  with  flanges  about  4  in.  wide.  These  sills  were  riveted  to 
the  bolster  by  three  ^  in.  rivets  and  in  addition  were  reinforced 
by  a  cover  plate  about  J4  i"-  thick  and  to  some  extent  by  the 
two  pressed  steel  diaphragms,  or  cross .  braces,  extending  be- 
tween the  center  and  the  side  sills.  This  construction  has  not 
proved  strong  enough  and  when  the  cars  come  in  for  heavy 
repairs  the  draft  sills  are  more  secureK'  fastened  to  the  bolster 
by  a  J^  in.  angle  plate,  and  a  }^2  in.  cover  plate  is  applied  in  place 
of  the  lighter  one,  extending  from  back  of  the  bolster  to  the 
end  sheet  and  up  on  the  end  sheet  a  distance  of  13J4  >"•  The 
method  of  repairing  and  reinforcing  these  sills  is  shown  in  Figs. 
20  and  48.  The  same  difficulty  was  experienced  with  the  bolsters 
on  these  two  classes  of  cars  as  on  the  earlier  classes  of  hopper 
cars,  the  central  portion  not  being  stiff  enough  to  properly  sup- 
port the  center  plate.  The  striking  plate  on  the  O-12  consisted 
of  a  ^  x  2^2  in.  bar  and  was  reinforced  behind  the  end  sill 
the  same  as  on  the  N-8  hopper  cars.  On  the  second  class  of 
gondola  cars  a  pressed  steel  plate  was  placed  between  the  strik- 
ing plate  and  the  end  sill,  as  shown  on  Fig.  21. 

On  the  last  class  of  gondola  cars,  the  0-r7,  Fig.  22,  the  center 
sills  were  made  continuous  and  consisted  of  a  pressed  steel  shape 
reinforced  at  the  lower  inside  edge  by  a  3'/^  x  y/2  x  f^  in.  angle, 
which  extended  through  the  bolster  to  the  rear  draft  lug.  Be- 
tween the  center  sills  at  the  body  bolster  a  steel  casting  was 
used  somewhat  similar  to  that  one  on  the  N-io  hopper  cars.  The 
construction  of  the  center  sills  between  the  bolster  ajid  the  end 
sill  w^as  also  similar  to  that  used  on  the  hopper  cars,  as  shown 
in  Fig.  17,  in  that  it  consisted  of  a  heavy  Z-shaped  pressed  steel 
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FIG.     23. — EXn     SILL     COXSTRLTTIOV     AT     STRIKING     PLATE — O-17 

GONDOLAS. 
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FIG.   22. — BODY   BOLSTF.R   AXD   DRAFT   SILL   CONSTRUCTION   ON   THE  LAST 
LOT    OF    G0NDOL.\    CARS     (0-I7). 

plate,  I5>4  in.  deep,  which  was  sphced  to  the  center  sill.  A  steel 
casting  similar  to  that  used  on  the  hopper  cars,  as  shown  in  Fig. 
23,  was  used  for  a  coupler  striking  plate  and  a  casting  was 
also  placed  between  the  center  sills,  reinforcing  the  end  sill  at 
this  point.  The  end  sheets  of  the  first  two  classes  of  gondola 
cars  were  stiffened  by  a  couple  of  vertical  angles,  but  these  ends 
proved  to  be  weak,  and  as  the  cars  come  in  for  heavy  repairs 
the  vertical  braces  are  removed  and  replaced  by  heavy  hori- 
zontal braces,  the  same  as  are  used  on  the  last  lot  of  gondolas. 
One  of  the  cars  to  which  these  braces  were  just  being  applied, 
in  fact  had  not  yet  been  riveted  in  place,  is  shown  in  Fig.  24. 
The  twin  spring  draft  rigging  was  used  on  the  O-12  and  fric- 
tion draft  gear  on  the  O-14  and  the  O-17  classes,  the  O-17 
having  cast  steel  draft  lugs. 

Trucks. — On  the  N-8  hoppers  and  the  O-12  gondolas  the 
Schoen  pressed  steel  truck  was  used,  both  the  top  and  bottom 
arch  bars  being  of  pressed  steel.  This  truck  weighed  about  6.960 
lbs.  On  the  first  2.000  of  the  N-g  hoppers  the  pressed  steel  truck 
having  the  top  arch  bar  only  of  pressed  steel  was  used.     This 


FIG.    21. — END    SILL    AND    STRIKING    PLATE   CONSTRUCTION   ON    SECOND 
LOT    OF    (;0NU0LA    CARS     (0-I4). 

truck  weighed  about  7,330  lbs.  A  similar  truck  was  used  on 
the  first  3,000  cars  of  the  O-14  class,  which  weighed  6,960  lbs. 
Seventeen  hundred  of  the  M-9  class  were  equipped  with  a  lateral 
motion  truck  and  the  last  4,000  cars  of  that  class  were  equipped 
with  the  diamond  arch  bar  pressed  steel  truck.  The  last  l.ooo 
cars  of  the  O-14  class  were  equipped  with  a  lateral  motion  truck. 
The  last  lot  of  gondolas  and  the  last  lot  of  hopper  cars  were 
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FIG.    27.— DAMAGED    SIDE    SHEETS. 


FIG.    24. — THE    ENDS    OF    THE    EARLIER    GONDOLA    CARS    ARE    BEING    RE- 
INFORCED  WITH    HE.WY    HORIZONTAL   BRACES. 

equipped    with    diamond    arch    bar    trucks    and    structural    type 
truck  bolsters. 

New  Material  Required  for  Repairs. 

As  will  be  seen  from  the  section  on  typical  repairs  very  little 
if  any  new  material  is  required,  no  matter  how  bad  the  damage 
may  be,  except  such  as  may  be  required  for  splicing  the  sills  or 
othc-  parts  and  patching  the  sheets.  Most  of  the  material  used 
f..r  patching  is  obtained  from  the  locomotive  boiler  shop  scrap 
pile.  About  the  only  materials  used  in  addition  to  this  are  the 
rivets,  the  oil  used  in  connection  with  the  flange  furnace  fire 
and  the  air   for  the  furnaces  and  the  pneumatic  tools. 

The  records  show  that  in  five  years  only  one  full  length  side 
or  center  sill  has  been  ordered.  In  cases  where  the  ends  of  the 
center  sills,  on  the  older  cars,  are  broken  off  too  near  the  bolster 
new  pieces  are  required  for  replacing  the  end,  but  the  longest  of 
these  is  only  73  in.  in  length  and  can  readily  be  made  with  very 
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FIG.   25. — HEATING  THE   ENDS   OF  A   SIDE  AKD  TWO  CENTER   SILLS. 


does  not  require  his  entire  attention,  and  he 
assists  the  rest  of  the  gang  while  the  iron  is 
being  heated.  In  the  freight  car  repair  yard 
there  is  plenty  of  scrap  wood,  so  that  the 
fuel   costs    nothing. 

Fig.  25  shows  one  of  these  hopper  cars  with 
the  end  of  one  side  sill  and  the  two  center 
sills  being  heated.  The  center  sill  to  the 
left  has  been  broken  off  and  the  broken  end 
will  have  to  be  straightened  so  that  it  can  be 
spliced.  When  the  different  parts  have  be- 
come sufficiently  heated  the  jack  is  lowered 
and  the  sheet  iron,  with  the  fire  on  it.  is  lift- 
ed to  one  side  and  the  sills  are  straightened 
with  hammers.  To  space  the  sills  the  proper 
distance  apart  a  wooden  templet  is  bolted  to 
the  top  flanges  at  the  ends  after  the  sills 
have  been  heated  and  pulled  into  place.  The 
sills  are  shown  after  they  have  been  straight- 
ened in  Fig.  26.  The  heavy  iron  bar  at  the 
right  is  used  as  a  ram  in  helping  to  straighten 
the  center  sills. 

If  the  side  sheets  are  bent,  but  are  not 
injured  sufficiently  to  remove  them  from 
tlie   car,    it   is   the   li^uaX   custom   to   take   the 


FIG.    28. — A    TORN    AND    BENT    SIDE    SHEET    AWAITING    REPAIRS. 

simple  dies.  As  far  as  can  be  ascertained  it  has  never  been 
necessary  to  order  any  of  the  large  side  sheets,  for  no  matter 
how  badly  they  have  been  bent  or  torn  they  can  always  be 
patched  up  in  good  shape.  ''•--■. 

Straightening^  Material  in  Place. 

Damaged  parts  are  often  straightened  without  removing  them 
from  the  car.  When  the  center  sills  on  the  hopper  cars  are 
bulged  out  just  behind  the  rear  draft  lug  it  is  necessary  to 
straighten  and  reinforce  them.  Usually,  in  cases  of  this  kind, 
the  end  sill  is  damaged  so  that  it  has  to  be  removed  and  the 
v^nd  of  the  side  sills  are  also  damaged.  A  piece  of  galvanized  iron 
'rom  an  old  car  roof  is  placed  on  top  of  a  jack,  placed  under- 
'Hath  the  damaged  part,  and  a  fire  is  built  on  it  underneath  and 
around  the  damaged  member.  The  fire  underneath  the  center 
sills  in  the  accompanying  illustration  is  carried  on  the  two  rods 
whose  ends  are  supported  on  the  side  sills.  One  of  the  men  in 
the  gang  is  detailed  to  build  the  fire  and  attend  to  it.  but  this 


FIG.    26. — THE    SILLS    SHOWN    IN    FIG.    25     AFTER    THEV    WERE 

STRAIGHTENED. 

box  jack,  sliown  in  Fig.  12,  and  support  the  wooden  end  of  it 
on  blocking  near  the  juncture  of  the  hopper  and  side  sheets  and 
have  the  other  end  screwed  tight  against  a  block  near  the  dis- 
torted part  of  the  sheet.  The  sheet  can  then  easily  be  hammered 
into  shape. 

Some  Typical  Eepairs. 

As  may  be  seen  from  the  following  illustrations  and  descrip- 
tion of  typical  repairs  which  are  being  made  at  the  Mt.  Clare 
shops,  the  work  is  simple,  very  little  special  equipment  is  required 
and  very  little  new  material  is  used.  No  matter  how  badly  a 
sheet  is  damaged  it  can  usually  be  straightened  and  repaired  at 
a  comparatively  small  cost.  Badly  bent  and  torn  side  sheets  are 
shown  in  Figs.  27  and  28,  waiting  to  be  straightened  at  the 
flange  shop.  The  method  of  straightening  sheets  of  this  kind 
on  the  face  plate  with  wooden  mauls  is  shown  in  Fig.  29.  After 
the  sheet  has  been  approximately  straightened  the  smaller  kinks 
are  removed  with  iron  hammers.  When  the  sheets  are  torn  a 
patch  of  34  '"-  material,  cut  to  approximately  the  shape  of  the 
tear,  is  placed  on  the  outside  of  the  car  and  riveted  with  ^  in. 
rivets  spaced  about  4  in.  apart.  The  side  and  center  sills  are 
straightened  at  a  large  open  fire  in  the  boiler  shop.  A  number 
of  damaged  sills  waiting  to  be  straightened  are  shown  in  Fig. 
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jFIG^2i:-— |R)IJ.Y   l!0U>;TkK   AX»   K»KAfr"T,  Sftl-  OKVSTKtiLTION  ON    THK  l..\<t 

plate;  ij-lii  in.  tlcc|>, which  \v.i»  >j)hc<.<l  to  \\w  iviiicr  >il!.  A  .'•tccl 
toasting  similHr  to  that  used  on  the  h«iiiiKr  c.irs.  as  sh^wii  in  l-ig. 
^^  ;vra&' ti>^c«I  fof-  a  tottplcr  striking  plaic  and  a  casting  was 
also ■  iptaccd  lictwcin  tht-  center  sills,  reinforcing  the  end  sill  at 
this  point.  The  end  sheets  of  the  tirst  two  classes  of  gondola 
cars  were  stiffened  h\-  a  couple  nf  vertical  angles,  hut  these  en<ls 
proved  :H>  he  weak,  and  as  tlu-  cars  conre  in  for  heavy  repairs 
the  vertical  braces  are  removed  and  replaced  by  heavy  hori- 
zontal braces,  the  siune  as  are  used  on  the  last  lot  of  gondolas. 
Une  of  the  cars  to  which  thoe  braces  were  just  being  api)lierl. 
iJlf  fact  had  riof:  yet  been'  rivieied  in  place,  is  shown  in  Fig.  24. 
The  twin  sprin.g  draft  rigging  was  u>ed  011  the  O-u  and  fric- 
tion draft  gear  on  the  (.)-l4  aiul  the  U-^7  classes,  the  Orl 7 
baying  cast  steel  draft  lugs.  '        ~  ;  -    " 

:i-Trucks.--On  the  }\-S  hoppers  and  the  ()-i_»  gomlol.i-  the 
SthoeH.  pR'.ssed  Steel  truck  was  used,  both  tlu-  top  and  bottom 
ai"ch  l)ar>«  being  of  pressed  steel.  This  truck  weit^iieil  about  6.'/>o 
lbs.  On  the  hrst  J.<x>«>  of  the  X-y  hoppers  the  jiressed  steel  truck 
having  J  he  top  arch:  bar  otliv  of  pre.sscd  .steel  wa§  used.     Thi> 
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truck    weighed   alxmt  7,330  lbs.     A   similar  truck   was   used  .ui< 
the  lirst  3.000  cars  of  the  O-14  class,  which   weighed  6.96b  Ibv.  . " 
Seventeen  hundred  of  the  X-Q  class  were  equipped  with  a  lateral-., 
motion  truck  and  the  last  4.fX)0  cars  of  that  class  were  cquijipcd 
with  the  diamond  arch   bar  pressed  steel  truck.     The  last    1,000  ; 
oars  of  the  O-I4  cljiss  were  equipped  with  a  lateral  motion  'trvick 
Tile  last   lot  of  gondolas  ami   the   last   lot   of  hojjper  cars  "\vere  *: 


/Fit.;   ^2/.— UA.M.\GED    >i|.k    .^HKKT.S. 


KH..    J4.-^iHI      I  .M'.-s    oi      I  10      «    VKI.IrK    i.ip\iioi.\    i  .\«s     MO.    i;i:  1  .Si,,    kK-    ; 
•••'••*■  INFOUtKK    WITH     niAVV    IIOKI/ONTAI-.   likA*  KS.  .'•,!'. 

■  *'  .•        '     '*  ••  *'    •'■-*'    •',*  '        :      .-       J    "  i' 

i(iui|>pi.l    with    <li;imon<i    arch    bar    trucks    and    ktrtjctttral  '  (ype:.- 
truck  bolster-.  '     '-' 

New  Material  Required  for  Repairs.       ^.\,-;.f 

.\s  will  b<»  seen   from  the  sectimi  ofi  typical   repairs  very  littlt-    : 
if  any  new  material  i>  refjuired.  no  matter  how  bad  the  damage. 
nia>    lie.  except' siiiii  as  iuay  be  rtrjuired  for  splicing  the  sills  or 
oilu  •  i)arts  ami  i)atcbing  the  sheets.  Most  tif  tJie  material  used. 
for  patchin.g  is  obtaine<l  from  the  locomotive  boiler  shop  scrap  ): 
pile,     .\bont  theoiily  materials  used   in   addition  to  this  arc  the  ■' 
riveis.   the   oil    u><.:<\   in   conmction    with    the    (lange   furnace   tire  ■.; 
and   the  air   for   tiie   furnaees  and   the  ]»neumalic  tools.  ,,':  " 
Tile  records  show  that  in  live  years  only  one  full  length  «ide'- 
or  center  sill  has  been  orderetl.     In  cases  whore  the  ends  of  the  ..i 
center  sills,  on  the  older  cars,  are  broken  off  too  near  the  bolster 
new  pieces  are  required  for  replacing  the  end.  but  the  longest  ot  / 
thesi'  js  only  73  in.  in  length  rmrl  can  readilv  be  made  with   ver\     ' 


;..  >. T.,.: 
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;    •.  .FIG.  ;85*T^^  i^iu-s. 


does  not  require  his  entire  attcnti'ii.  and  lie 
Assists  the  rest  of  the  gang  while  the  iron  i^ 
Ijeing  heated.  In  the  freight  car  repair  yard 
there  is  plenty  of  scrap  wood,  so  that  the 
flier  CO -^s    nothing. 

Pij^.  -^^  sltows  one  of  tliesc  hoi>per  cats,  with 
the  end  of  dne  side  sill  and  the  two  center 
sills-  heing  heated.  The  center  ««ill  to  the 
left  has  been  broken  oft  xitid  the  i»n  .ken  end 
will  have  to  be  straiglitened  so  tiiat  ii  can  be 
spliced.  When  the  different  parts  have  Ik- 
come  sufticiently  heated  the  jack  fa  lowered 
nn<l  the  sheet  iron,  whh  the  fire  on  it,  i<  lift- 
ed to  one  side  and  the  sills  are  straight aied 
with  hammers.  7Tb  space  the  sills  the  proper 
distance  apart  aw  oodeii  templet  is  bolted  t" 
the  top  llaiige-  at  the  ends  after  tlie  sill> 
have  been  heated  and  pnlled  into  place.  The 
sills  are  shown  Jifvcr  they  have  been  '-traigni- 
eiied.  in  Fig,  36.  ]  'Tiie'  heavy  iron  bar  at  the 
right  is  use<l  as  a; tauvih.'  helping  trj  straigbten 
the  center  sills.     '    .         y'. 

1  f  the  sitle  sheets  aW.  ber^,  hot  ^  are  iiot 
injured  saffieicntljf  ^  to  TClttiwe"  iheni .  froni 
the  car,  'it   i<;  th^  ttstiar  ctistoni   to  talce  the 


V    '^.'f '   -^- — •■^    TORX    .\Nr»    KENT   5ir>E    SHKEt    AWAITING   REi^^lKS.;^;' 

~iuij>le  dieS;'  As   far  a  be  ascertained   it   has  ne\-er   been' 

Jii'iessary  to  order  any  of  the  large  side  sheets,  for  no  matter 
*^<.).\V   badly   they   have   been   bent   or   torn   they   caiv  always ,  be 

C'patclved  up  in  good  sliape.      " '■'        ■      '    ■        \    •'i^  1/ ..?  '  .:v^ 

v-' ;'  /\-'/^  !^      Straightening  Material  in  Place.      V-X'   "^  ■ 

..y  Pauiagc<l  parts  arc  otttii  ,-.tr;iightene<J  without  reinoving  thent 
^r-mt  the  car.     Whch  "tlic  cetiter  sifis  on  tlio  hopper  cars  are 

../r'ntged  out  just  behind  the  rear  .  draft  lug  it  is  necessary  to 
straighten  atul  reinfurcc  theni;  Usually,  in  cases  of  this  kind. 
■Ih-  end  sill  is  damaged  so  that  it  has  to  be  reinove<l  and  the 
;^.^Kl  (jf  tii^  ^dijgjjjg  jj^^.  also  damaged.  ■  A  piece  of  galvanized  iron 
"••m  an  old  ear  roof  is  placed  on  top  of  a  jack,  placed  tinder- 
.; -'itn  the  (ianiaged  part,  ainl  a  (Ire  is  built  on  il  uitdenieath  and 
tV.-itind  the  d.nnaged  nioniher.  The  hre  imderneath  the  center 
S'l'^  >n  the  accompanying  illustration  is  carried  on  the  two  rods 

.^•linse  ends  are  supported  on  the  side  sills.  One  of  the  men  in 
;.%  gang  .is  iletaiied  to  buihl  the  lire-imd  attend  to  it.  but  this 


r.iii.  j26.-— THt  Siitts  SHOWN  iir  fig;  23  ATrti  tHEV  were 

'i'l'-.-v''  ■■••  V''':.'VV  .-    STRAIGIITENKIV  ^''v^T  •- :"^'j  ^^  •/ 

i>ii>.\  jack,  .'ihown  in   Fig    12,  and  support  tli^  woodi-n  end  of  it 

~    on  blocking  near  the  juncture  (if  tlu-  hopper  and  side  sheets  and 

have  the  other  end  screwed  tight  against  a  block  near  the  d:s- 

.:  U'rte^lpart  of  the  shect^^^^  T^     shoetcan^  then  easily  be  hanunered 

•■•*\inuv  shape... .;^>v\;:.   ■;':;■■  ;:^'v.-y  ■•<r  '  • 

o^'^  -  ;;;/);^{;v.,/      Some  Typical  Repairs. 

A&  niay  be  st-cti  from  the  following  ilkisirations  and  descrip- 

.tion  of  typical   repairs   which  are  being  made  at  the   Mt    Clare 

-shop§,  tlie  woik  is  simple,  very  little  special  equipment  is  required 

;  and .  ver>^  littk  iiew  niateTial  is  U5^^^^       Xo  matter  how  badly  a 

sheet  is  damaged  it  can  tisiiallj;  tie  .straightened  and  repaired  at 

a  comparatively  small  c<ist.     liadly  lu-ni  .-ind  torn  side  sheets  are 

:  shown  in   Figs    -7  and   ^8,  waiting  to  bo  straightened  at  the 

flange  shop;     The  method  Of  straightening   4ieets  of  this   kind 

on  the  face  plate  with  wooden  matils  is  slrown  in  Fig.  29.    After 

the  sheet  has  beert  approximately  straightened  the  smaller  kinks 

are  removed  witli   iron  hrunmers.     When   the   sheets   are  torn  a 

patch  of  14   '"•  '"•'»Wrial.  <-ut  to  appro.xunately  the  shape  of  the 

tear,  is  placedyon  the  jputsid-e  of  the  car  and  riveted  with  ^i  in. 

rivets  spae'ed  about  ,4  in. ^^KiTt.    .The  side  and  center  «ills  ar*' 

straightened  at  a  large  open  .6r<e  in  tUe  bmter  shop.    A  niimber 

.  .of  damajged.sins; waiting ^^t^^^^^^  in  Fij 
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FIG.     30. — DAMAGED     SIDE     AND     CENTER     SILLS. 


FIG.    32. — BENT    AND    TORN    END    SILL. 


FIG.    31. — BADLY    PAM.\CED    END    SILL    AND    SHEETS. 

and  is  riveted  to  the  end  sill  by  the  ten  additional  rivets,  as 
shown  in  Fig.  34,  which  shows  one  of  these  repaired  end  sills 
in  place  on  the  car.  The  cost  of  removing,  straightening  and 
replacing  one  of  these  sills  is  not  very  great,  as 
may  be  seen  by  referring  to  the  section  on  the 
comparative  cost  of  repairing  steel  and  wooden 
cars. 

The  center  sills  on  the  N-8  hoppers  are  often 
broken  back  of  the  draft  lugs  and  in  some  in- 
stances have  been  broken  back  of  the  bolster. 
If  the  sills  are  broken  back  of  the  rear  draft 
lugs  and  at  least  8^  in.  from  the  bolster,  as 
shown  in  Fig.  35,  the  old  piece  is  spliced  to  the 
sill,  as  shown.  If  the  break  is  back  of  the  bol- 
ster and  at  least  834  in.  from  the  bolster,  as 
shown  on  the  diagram,  the  old  piece  is  spliced 
on.  If  the  sills  are  broken  between  the  draft 
lugs  it  is  necessary  to  cut  the  sili  83^  in.  in  front 
of  the  bolster  and  splice  on  a  new  piece,  or  if 
the  sills  are  broken  on  either  side  of  the  bolster 
and  less  than  8J4  in.  from  it  a  new  piece  either 
43  in.  or  73  in.  long,  depending  on  which  side 
of  the  bolster  the  break  is,  is  spliced  to  it. 

A  car  that  was  badly  damaged  and  had  both 
of  the  center  sills  broken  back  of  the  bolster 
and  both  of  the  side  sills  broken  at  the  bolster 
is  shown  in  Fig.  36.  A  f^  in.  plate  22^/2  in.  long 
is  riveted  on  the  inside  of  the  center  sill  and  a 
y^  in  .piece  of  the  same  length,  of  chan- 
nel   shape,    formed    to    fit     snugly    inside    of 


30-  These  sills  can  easily  be  straightened 
i'livl  if  they  are  cracked  or  broken  can 
readily  be  spliced. 

Hopper  Co r.y.— Probably  the  greatest 
trouble  that  is  experienced  with  the  older 
linppcr  cars  is  the  crushing  of  the  end 
^'"-i-  An  end  sill  that  has  been  badly 
<i;iniaged  is  shown  in  Fig.  31,  and  one 
^\liich  has  been  torn  and  was  just  about 
to  be  taken  into  the  flange  shop  for' 
straightening  is  shown  in  Fig.  2,2.  These 
sills  are  placed  in  the  furnace  and  heated 
a"'l  then  hammered  approximately  into  •. 
^'•'I'e  on  the  face  plate,  straightened  in 
'"e  screw  press  and  finally  shaped  accu- 
rately on  a  former  provided  for  that  pur- 
["ose  and  shown  just  in  front  of  the  men 
iji  Fig.  13.  A  couple  of  these  end  sills 
t'lat  have  just  been  straightened  are 
Sliown  in  Fig.  :ii.  When  the  sills  are 
cracked  or  torn,  as  shown  in  the  illus- 
tration, the  reinforcing  piece  at  the 
"■'ght  is  placed  over  them  at  the 
center.  This  piece  is  quite  similar 
^c"  that  used  on  the  N-9  hoppers  ex- 
^^Pt  that  the  top  flange  extends  upward 


lO^UuUilli  of  a,jltge   _, 


X  Uivets 


-22  J< 


/ 


,4-'---'- 


^ 


*» 


Se«:tion  at 
Splice 


FIG.    35.— METHOD   OF    Sfl-ICING   CENTER   SILLS    BOTH    IN    FRONT  AKD  BACK  OF  THE   BOLSTEX 

'   ^'■:-':''---  yy''-::-'''''-'.'v:   '■:■■■'[-■■'■■:'■-    Oii    CLASS    N-8    HOPPERS.  >  ^  :^'''1  -     :' '  •- 
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v.      c;         FIC.      30. — DAMAGED     SIDE     AXD     CENTER     SILLS... 


JF.IG.  ,J2.— BEXT    AND    TORN'    FKD    ?TIX. 


.        KUU    31.— UADi^V     I)A>r.\tiKl».  EX1»    .SiU.    ANIi    Sl'l-i-i*.  ,•••.■'• 

.1111^  is  riveted  to  the  end  sill  by  the  ten  additional  rivets,  as 
>lio\vn  in  I- ig.  34.  which  shows  one  of  these  repaired  end  sills 
in  jp»la<;«  oh  the .  car.  The  cost  of  xemdving,  straightening  and 
replacing  onG:of  these  sills- i$ntot  very  great,  as 
may  be  seen  by  referring  to  the  section  on  the 
comparative  cost  qI  re|Kiiraig  steci^aud  wxxwicn  •■ 
cars.  ■  •  •  '"''_..  ^'^'l;] ■■'■'■'-■:  ■  '"-•'->■■-.:<• '"': ■:'','  -^ '■'.■' 
The  center  sills  on  the  X-8  hoppers  are  often  , 
broken  back  of  the  draft  lugs  and  in  some  in- 
stances have  been  broken  back  of  the  bolster. 
If  the  sills  arc  broken  back  of  the  rear  draft 
Ings  and  at  least  ft-34  in-  from  the  bolster,  as  '^ 
shown  in  Fig.  35,  the  old  piece  is  spliced  to  tlic 
sill,  as  shown  If  the  break  is  back  of  tlie  bol- 
ster and  at  least.  8>4  in,  from  the  Ixilster.  as 
shown  on  the  diagram,  the  old  pieT.-e  is  spliced 
;;cm:'.  If  the.  sills"  arc  brbkeribet\vc<^ii  the  draft 
Ini^s  it  is  necessary  to  cut  the'  sill  8-^4  in.  in  front 
of  the  bolster  and  splice  on  a  ne\v  piece,  or  if 
the  sills  are  broken  on  either  side  of  the  lioUtcf 
and  less  than  8V4  in/ from  it  a  hcw  piece  cither 
43  in.  or  73  in.  long,  depending  on  which  side 
of  the  bolster  the  break  is,  is  spliced  to  it. 

A  car  that  wa.s  badly  <l;imagcd  and  had  both 
of  the  center  sills  broken  b,ack  of  the  holster 
and  both  of  the  si«k  sills  broken  at  the  holster 
is  shown  in  Fig.  36.    A'^  in.  plate  22j'2  in.  long  .; 
is  riveted  on  the  inside  of  the  center  sill  and  a    ' 
^^  .  in    .piece'  of    the    .same    length,    of    chan-    . 

inside  .r-ot;^. 


I'hfsesills  can  easily  be  straighteiied. 
■ '  si  'I  j'".  if;  tliey .  are   cracked   or  brpberi   CTtn. , 
'iK'-l)e;  spliced.         /  .:;:{' ;.  i  :. -J  .  •  ;  ".I 
... .-:"  f'/'Cr    Ccjrjf. ^Probably     the     greatest 
^.'...■■^-■^*'','^*^.that  is  experienced  with  the  older 
•   i-''rii->.er.'  cars   is   the   cru>hiiig  of  the   end 
-An;  4nc|   sill   that   has   been   badly, 
ml   is   shown    in    Fi.g.    31.    and  one.:: 
.;     v.'ll  has  been  torn  and  was  just  about 
.:!..f  .he %  taken    into    the    tlanue    shop    for 
f.\^\'«ihtening  is  shown  in   Fig.  32.    Thesje; 
lie  placed  in  the  furnace  and  heate<ir 
'!hii    hammered    approximately    into; 
•    "11    the    face   plate.   strais;htened   iiV. 
•.:H!t-.  screw  press  and  finally  shaped  accit.^; 
"D  a  former  provided  for  that  piit; 
;ii)il  shown  just  in  front  of  the  meii v 
.,       !.'»•. 13-     .\  .couple  of  tliese  end  sills  > 
^f  '>i;vt    liiave    just    been    straightened    are. 
m  iti   Fig.   33.     When   the   sills,  ai^ 
'<<"'l  or   torn,   as    shown  in   the   illus-: 
?n.     the     reinforcing     piece     at     the 
/^'i^!!t..  is     placed     over     them     at     the 
■'.  ,'' 't!^^'^    .  ■1'his     piece     js  .  tjtiite     similar-, 
.'H>:.  that    used    on    the    X-9    hoppers"    ex-V; 
.  C^pfc-that  the  toj)  flange  extends'  upward 


3- 


"nel    shaiw,     formed  /tOi'ifif:  Sit 


'6. 


6  Xa:c(^ 
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:^== 


^/^■*-p)?X? 


o"    ■  „•  •:■■   .  ■.■■}    ■  ;  ■      •'    V.-- 


;^v^ 
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FIG.   35. — METHOD   OF   SPI.ICIKG   CEXTER    SIH.S   BOTH    IN    FRONT   AND  TACK  OF  THE  ftOLBTOt-'] 
.-     ;     :    V       .,        ;     ;;    -   :,  -j-J. :      ON  CLASS   n4?   HOrPERS. 
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fig.  i7. — two  broken  centfr  sills  spliced  back  of  the  bolster. 

(see  fig.  36.) 


FW.    39. — HOPPER    CAR    SIDE   SILL    BROKEN    AT   THE   BOLSTER. 

the  center  sill,  is  riveted  to  the  outside.  The  flanges  of  the  re- 
inforcing channel  are  fastened  to  the  sill  by  two  rivets  on  either 
side  of  the  break  at  both  the  top  and  bottom.  A  photograph 
of  one  of  these  splices  is  shown  in  Fig.  ^7.  The  w-ork  had  not 
been  quite  finished  when  the  picture  was  taken  and  the  holes 
for  the  rivets  in  the  top  and  bottom  flanges  had  not  yet  been 
drilled. 

The  method  of  splicing  the  center  sills  between  the  bolster  and 
the  end  sill  is  quite  similar.  A  photograph  of  one  of  these  splices 
is  shown  in  Fig.  38.  In  this  case  the  holes  had  been  drilled 
through  the  flanges  for  the  rivets,  but  they  had  not  yet  been 
driven.  Both  of  the  center  sills  were  broken.  The  break  was 
directly  back  of  the  rear  draft  lug  and  the  reinforcing  plate  was 
made  long  enough  to  extend  to  the  front  end  of  the  lug. 

Side  sills  broken  at  the  body  bolster  are  shown  in  Figs.  36 
and  39.  The  latter  photograph  gives  a  good  idea  of  the  bolster 
construction  on  the  older  hoppers.  The  method  of  making  the 
splice  is  a  simple  one  and  is  shown  in  Fig.  40.  These  cars  have 
a  ^  in.  plate,  used  to  stiffen  the  side  of  the  car  at  the  bolster 
for  jacking  purposes,  but  which  does  not  have  the  flange  extend- 
ing underneath  the  sill.  When  the  sills  are  broken  at  this  point 
the  old  plate  is  scrapped  and  a  new  one,  similar  to  the  one  shown 
in  the  illustration,  is  used.  The  only  additional  rivets  required 
are  the  two  at  the  lower  flange  and  the  four  indicated  by  arrow 
heads  in  the  illustration. 

Occasionally  the  side  sills  may  be  broken  between  the  two 
bolsters.  A  broken  sill  of  this  kind  which  had  been  badly  buckled 
and  is  shown  after  it  had  been  straightened  and  while  the  car 
was  being  re-assembled  is  illustrated  in  Fig.  41.  A  f^  in.  plate 
was  placed  on  the  inside  of  the  sill  and  a  5^  in.  plate,  flanged  at 
the  lower  end,  and  extending  under  the  sill,  was  placed  on  the 
outside.  Fig.  42  shows  the  method  of  drilling  the  holes  in  the 
sill  for  these  splice  plates.  An  "old  man"  or  brace  was  fastened 
'n  place  and  the  holes  were  drilled  with  a  pneumatic  drill.  A 
view  of  the  finished  splice  is  shown  in  Fig.  43. 


FIG.    38. — CENTER    SILLS    ON    HOPPER    C.\R    SPLICED   IN    FRONT    OF    THE 
BOLSTER    AND   AT    THE   REAR   DRAFT   LUG. 


FIG.     40. — BkOKl-.N     .SIHE    SILL,    SllOVV-N     J.N     FIG.    39,    SPLICED. 

A  body  bolster  diaphragm  that  had  been  torn  is  shown  in  Fig. 
44.  This  was  repaired  by  riveting  on  a  plate  3g  in.  thick  and  lo 
in.  wide.  Fig.  45. 

Gondola  Cars. — The  method  of  stiffening  the  end  sheets  on 
the  0-12  and  O-14  gondolas  has  already  been  mentioned  (page 
166).  The  greatest  difficulty  encountered  with  these  cars  i-;  the 
tearing  away  of  the  extension  center  sills,  or  draft  sills,  from 
the  body  bolsters.  These  draft  sills  are  attached  to  the  bolster 
by  three  rivets  at  the  vertical  portion  and  one  rivet  through  the 
lower  flange  of  the  bolster.  In  addition  they  are  held  to  the 
bolster  cover  plate  by  one  rivet.  The  way  in  which  the  sills  are 
torn  from  the  bolster  is  illustrated  in  Figs.  46  and  47.  .\s  has 
been  stated  (page  165),  in  repairing  damages  of  this  kind  the 
top  cover  plate  on  these  cars  is  removed  and  replaced  viith  a 
Y2  in.  plate  which  extends  from  the  hopper  opening  to  the  end 
of  the  car  and  up  on  the  end  13J4  in-  to  take  the  rjvets  in  the 
bottom  edge  of  the  lower  of  the  two  cross  braces,  which  are 
being  applied  to  these  cars  as  they  come  in  for  heavy  repairs. 
The  old  cover  plate  was  only  Yj^  in.  thick  and  the  rivets  were 
spaced  about  9  in.  apart.  The  new  J^  in.  plate  has  rivets  spaced 
about  4H  in-  apart.  The  fastening  of  the  sills  to  the  bolster  is 
reinforced,  as  shown  in  Figs.  20  and  48.  The  sill  is  bolted  to  the 
bolster,  because  it  is  impossible  to  drive  rivets. 

Very  few  of  the  last  lot  of  gondola  cars  are  to  be  found 
on  the  repair  track.  The  writer  was  able  to  find  only  one,  dur- 
ing his  visit  to  Mt.  Clare,  and  this  had  the  lower  flange  of  one 
of  the  center  sills  and  the  cross  braces  between  the  center  sill 
and  the  side  sill  more  or  less  damaged,  although  the  rest  of 
the  car  was  uninjured.     A  view  looking  along  the  lower  edgfe 
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'  !'•     jy — Hufl'hK    t.\k    >JI»h    <.1LL    lJKl.)KtN    4T    XHt    UUl.MhK, 

1  be  center  $111,  is  riveted  to  the  outside.    The  flanges  of  the  re- 

Miforcinp  channel  arc  fastened  to  the  sill  bv  two  rivets  on  eitlur 

^  >i<le  of  the  break  at  both  the  top  and   bottom,     A  iihotograjtli 

<>f  one- of  thes^-^plices  is  shown  in  Fig.  37;.    Thework  had  not 

'icn  quite  finished  when   the  picture  was  taken  and  the  holes 

:  lor.  ihe  rivets  in  the  top  and -bottom   flaiiges  had  not  yet  been 

-•'-vh-illcd.  '  "       '  ■^-'^:--'^  ■■  '..  ';     ■-■''■■' 

The  method  of  splicing  the  center  sills  Jbctween  the  boKter  ^and 

■.the  end  sjll  is  quite  sifiiilar.  A  photograph  of  one  of  these  ?ipliceW 

;".'i'?  shown  in   Fig.   38.     In  this  case  the  holes  ha<r  Ixen   drilled 

*    throtigh   the   flanges   for  the   rivets,  but  they  had   not  yet   been 

driven.     Both  of  the  center  sills  were  broken.    The  break  was 

'iirectly  back  of  the  rear  draft  lug  iind  the  reinforcing  plate  was 

niadc  long  enough  to  extend  to  the  front  end  of  the  Itig.t  :•-.:-:  ■: 

Sifle   sills   brokin   at   the   body  buNti-r  are  sImwji   in   I'igs;  3^1 

Miul  39.     The  latter  photograph  gives  a  good  idea  of  the  bolster 

r...<'onst ruction  on  the  older  hoppers.     The  mclhod  of  making  the 

V  .splice  is  a  simple  one  and  is  shown  in  Fig.  40^=  These  cars  haVe:: 

"'s  in.  plate,  used  to  stiffen  the  side  of  the  car  at  the  bf>lstcr 

^.  '"T  jacking  purposes,  but  which  does  not  have  the  flange  extend- 

/mg  ujidcrneath  the  sill.    When  the  sills  arc  broken  at  this  point 

^  the  old  plate  is  scrapped  and  a  new  one,  similar  to  the  one  shown 

iu  the  ilhistrationv  is  used.     Tlie  only  additional  riA'cts  required 

t"6  the  two  at  tlie  lower  fVtnge  atieV  the  four  indicated  by  arrow 

in  ads  in  the  iUn^-iratioit/ ;/;"  ■       ;.v  ;   ;-    ;y ,  ;  ^ 

Occasionally  the  side  sitb'itiaybdhrokon  between  the  ttvp 

l''o]i,ters.    A  broken"  sill  of  thi':  kind  which  had  been  badly  buckled 

and  is  shown  after  it  had  been  straightened  and  while  the  car 

uas  being  re-a.-sembled  is  illustrated  in  Fig.  41.     .\  "s  in.  plate 

y-i*  placed  on  the  inside  of  the  sill  and  a  's  in.  plate,  flanged  at 

;:..thc  lower  end,  and  extending  under  the  sill,  w-as  placed  on  the 

'  :.;outside.     Fig.  42  shows  the  method  of  drilling  the  holes  in  the 

•'.  sjU  for  these  .splice  plates.     An  "old  man"  or  brace  was  fastened 

..»n  place  and  the  holes  were  drilled  with  a  pneumatic  drill.     A 

;  view  of  the  finished  splice  is  sho^wn  in  Fig.  43.  '■':•:'"  ''■^:^^'-^\':\'l 


Boi.STi  R.         I";.  38.- 


KMKK    MII.>   ON     Hori'KR    t  AK    >1'I.H  IJi    IN    FkO.M   OF    THE 
BOLSTKR    A\"!>     \T    TMK    KK  \K    I'K  MT    IVO 


•,A  body  liolstef  diaphragm  th.ltlKul  iuvn  torn  i*-  '-hown  in  Fig^. 
.  44,;  This  wa.s  repaired  by  rivetijjg  91^  .a.  I>latc  •>« .in.  Uiick  and  IQ. 

v'ink''-^«pide^;Fig/-4S.;';- ^,.-.-      ';' "  ^.  ■■^:!^|-'^/i'^>-v'-^V:'-'; -V?.-'^^  "^"'^'iM 
Gondxrla  Cars.— the  nietlvod  of  ^^iffening  fhe;,^n^  >heers/.oo^ 
■  the;  O- 12  and  O- 14  gondolas  1ia:s  already  lutn  nitHtioned   t page 
,ifi6).    The  grc..'i test  ditliculty  encountered  witfi  thvsc  car.v  i>  the, 
.  tearing  .t\y,iy  <\i  the  extension  JCvntiJt-  sills,  or  -dra ft  «iHs.  ,f rom 
the  both-  bolsters.  ■  These  draft  siHs,.ye -attaclio^  to  the  blister 
by  three  rivets  at  the  vertical  portioii  and  one  riVel  ihrongU  tliiC 
1<  )\yer  flange  of  the  boTslcr.     \i\  a<U1ition  they  .-ire  hel<l  ta  the 
bolster  cover  plivte  by  one  rivet.  .The  w-ay  in  which  the  >iir*  nrv 
torn  from  the  bol^tx^r  is  illitstratie^  m  Figs;  46  andv47.  "  As  has- 
.heen  stated :  f p.Tge  «j?  • ,  in  f exiairiu^  daniagesjvof  this  kind ;  the ' 
(Op  tvner  plate  oii  thr-so  c^rs   is  "ntnoved  and  lf«^'!daced  with   a 
'}  in,  plate  whi*.'h  extoikls  front  tlicTjopper  opening  to  the  end 
of  the  car  and  ujy  <n  the  (j^ijd  i3'4.  |n.  to -lakip  tire  ^ivet'^  in  the 
hoitritit/^dge VoF  the  1<>wvt  of 'the  two  cross  iM^i-CC:.  which,  are. 
beiiigai>p1iedt^t>tlK'ie  cars  as  they  .confe  in  for  hta\'\'  rejiairs. 
ITjc  old  Cf^'Ver  [iiate  was  only  I4  itt  thick  ami  tlie  rivets  Avere 
spaced  about  (|  ill;  apart.    l"liciic>v=!ij  in.  plate  has  rivets  spaced 
:  abotjt  4f;^vht  apart.    TJicTasteMitig.]pfthe  :siUs"  to  tirv:;  J>->1>t(?r  is 
reinforcedv  as  shown  in  Figs.  2<:)  .and  48.    The  sitl  is  limited  to  t|i« 
bolster,  hccause  it  is  impossible^  to  drive  rivets, 

V^er\-  few  of  the  last  lot  of  gondola  cars  an-  to  be  .found v 
on  thi*  re|»aif  tmrclc.  The  \vritcT;wap  able  to  firid  only  one.  dur- 
ing his  visit,  to  Mt.  Clare,  and  this, Itad  the  knver  fl.inge  of  one 
of  the  center  sills  and  the  crcvss  bmces  hitween  the  center  sill 
and  the  side  sill  more  or  less  damaged,  although  the  rest  of 
the  car  was  uninjured.     A  \icw  looking  along  the  lower  edge 
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of  this  damaged  center  sill  is  shown  in  Fig.  49.  The  sill  was 
removed  and  straightened.  To  do  this  it  was  necessary  to  re- 
move the  floor  plates  and  loosen  the  Sill  from  the  cross  braces 
and  bolsters  and  drop  it  out,  the  sides  of  the  Car  remaining  in- 
tact. 

Occasionally  a  car  is  damaged  and  the  underframe  is  sprung 
out  of  shape  so  that  two  of  the  diagonally  opposite  corners  are 
higher  than  the  other  two.  In  cases  of  this  kind  the  high  cor- 
ners are  connected  to  the  rail  by  a  ratchet  pulling  jack  and  are 
pulled  down  until,  when  released,  the  four  corners  are  on  a  level 

Cost  of  Repairing  Steel  and  Wood  Cars. 

The   following  figures   are   presented   to   briefly   convey   some 

idea  as  to  the  comparative  cost  of  repairing  steel  and  wooden 

cars. 

Removing  and  replacing  a  damaged  end  sill  on  a  steel  car: 

Labor   $3-97 

Material    52 

Total $4-49 

Removing  and  renewing  a  damaged  end  sill  on  a  wooden  car: 

Labor   $0.95 

Material    3.78  "• 

Total $4.73 

*  *  *  4>  *  *  * 

Removing  an  end  sill  and  repairing  the  draft  on  a  steel  car: 

Labor   $10.33 

Material    " 1.08 

Total $1 1.41 

This  figure  assumes  that  the  center  sills  were 
bulged  out  and  would  have  to  be  heated  and 
bent  back  into  place. 
Cost  of  repairing  center  sills  between  the  body  bolster  and  end 
sill  on  a  steel  car: 

Labor   $18.62 

Material    3.53 

Total $22.15 

These  figures  are  based  on  the  assumption  that  « 


mav,  iyo7. 


AMERICAN    ENGINEER   AND   RAILROAD   JOURNAL. 


173 


both    of   the   center    sills    were   broken   and    re- 
quired splicing  and  that  the  end  sill  was  taken 
off  and  straightened. 
Cost  of  repairing  the  center  sills,  including  a  defective  end  sill, 
and  the  draft  gear  on  a  wooden  car: 

Labor   - ...-v^^^-^^ 

Material    r  •'**• .   19-86 


Total .:.;V;i'*-.. "•  •«■•"•-. . .  $30.08 

This  figure  is  based  on  the  assumption  that 
new  center  sills  and  end  sills  would  have  to  be 
furnished  on  the  wooden  car.  In  cases  of  this 
kind,  adjacent  parts  are  usually  damaged,  but 
this  has  not  been  taken  into  consideration  in 
making  up  these  figures. 
******* 

Repairing  side  sill  bent  near  the  end  sill  on  a  steel  car: 

Labor   $1.17 

JMcitcricil    . . .  • « j»^,«  t ■••  •  'J* •••  * •  ♦.* •  •* •  >-iv*,»-«  •  •  •     0*05 


Total 


.  •'^'<K«  jjT.*  '*'^  4  •  m  ti-4  p  m  <•-»'»'«  >.     ^1 .22 


Splicing  a  side  sill  near  the  end  sill  on  a  wooden  car: 

Labor •••••• $1-28 

ivxateriai    . . . .  .^'•*«*-'*v«i«.*»\«,*3«'-«'Vj>'«.v*'5« ......     o./o 


1  otal. . . . . . . . .  ..:••'••«-•. .  •  • . . .  .*  A^'*  *  i'  •  ^2.00 

Ordinarily  a  steel  car  in  this  condition  would 
not  have  to  go  in  for  repairs  until  some  other 


FIG.   49.— LOWER   EDGE  OF  CENTER   SILL  D.\M.\GED  OX  CLASS  0-17 

G0NI)OI..\    CAR. 

part  was  injured,  but  the  side  sill  on  a  wooden 
car  would  probably  be  splintered  and  other  parts 
damaged. 
******* 

Splicing  a  side  sill  at  the  bolster  on  a  steel  car: 

Labor  ,.....;..,„*  $3-53 

Material ,..',.':; . . . . .     0.63 

Total. $4.16 

Splicing  a  side  sill  at  the  bolster  on  a  wooden  car: 
Labor , . . .  $2.87 

♦  *  *  ■  ^^V:;:^t^.  ♦  4t  ♦ 

Cost  of  repairing  or  splicing  a  side  sill  on  a  steel  car,  both 
ends: 

iviateriai    .  •  v-« « *  *-*  v*'^  9.<$  *  •vWm  •  h  «■&• « • I.2D 

Cost  of  removing  and  renewing  side  sill  on  wooden  car.  This 
would  be  necessary  if  both  ends  were  damaged  as  on  the  steel 
car  above: 

•^-^oor  ......••;9  vA  •  •  •-.»..£-«''«  •■•V  •'  •  ^■'•-•.•,  i>-v-«  »*•  *  •  •  ^5*25 

iViaterial    .... .  ,».»,«ii',^>.-.  jr^;,i»»ii;i^^^, . . .     0.52 

*  *  *  ♦  **  * 

The  following  figures  are  for  repairing  one  of  the  worst  dam- 
aged hopper  cars.  It  was  one  of  class  N-9.  The  sills  were 
spliced  in  eight  places  and  the  sheets  were  patched  in  eleven 


places.     The  car  had  to  be  practically  cut  to  pieces,  the  various 

parts  straightened  up,  repaired  and  re-assembled. 

Cost  of  repairing  the  body  was: 

Labor $190.00 

Material  ^wi;;.;....\,.;.:i^.K\i. 3883 


TotaL ., 
Trucks : 

Labor    

Material    . . . 


....  $228.83 


>***;9*'f'*,*< 


$2.70 
16.40 


Total.  :^J.:  T. :....:. $19.10 

The  labor  cost   for   repairing  badly   damaged 
steel  cars  usually  runs  from  about  $160  to  $175 
per  car. 
>;--.#•  *    ■•.:   ':':■*■:   ■  V- :.*■.■  »  *  * 

A  study  of  the  above  figures  will  give  an  idea  of  the  rela- 
tively small  amount  of  new  material  which  is  required  for  re- 
pairing steel  cars  as  compared  to  wooden  cars. 

Painting. 

The  present  practice  on  the  Baltimore  &  Ohio  is  to,  as  far  as 
possible,  repaint  the  steel  cars  at  regular  intervals,  but  the 
equipment  is  so  large  and  the  demand  for  cars  has  been  so  heavy 
during  the  past  three  or  four  years  that  many  of  them  have 
been  in  service  for  seven  or  eight  years  without  repainting.  It 
is  even  a  question  as  to  whether  the  increased  life  due  to  re- 
painting will  be  great  enough  to  oflFset  the  cost  of  keeping  the 
car  out  of  service,  under  present  conditions,  long  enough  to  re- 
paint it.  There  is  also  a  question  as  to  just  how  often  a  steel 
car  should  be  repainted  in  order  to  give  the  best  result  from  the 
standpoints  of  increased  life  and  service  requirements.  The 
damage  to  the  outside  of  the  car  due  to  corrosion  is  very  slight, 
the  greater  difficulty  being  with  the  inside.  An  ordinary  paint 
placed  on  the  inside  will  be  entirely  obliterated  in  six  months 
or  less,  and  certainly  it  would  hardly  be  advisable  to  take  the 
car  out  of  service  every  si.\  months  to  paint  the  inside  of  it.  A 
special  paint  is  needed  for  this  purpose,  although  the  conditions 
to  be  met  are  so  severe  that  it  is  doubtful  whether  it  will  be 
possible  to  get  a  covering  that  can  withstand  them  for  any  great 
length  of  time.  The  underframe  is  not  exposed  to  moisture  and 
it  is  questionable  if  it  will  pay  to  repaint  it  at  all  after  it  has 
come  from  the  builder.  As  these  cars  can  be  painted  only  dur- 
ing the  months  from  May  to  November,  it  is  rather  a  difficult 
problem  to  take  care  of  a  large  equipment  and  keep  it  in  first- 
class  condition  as  far  as  appearance  is  concerned. 

Practically  the  only  painting  that  really  accomplishes  any  very 
great  results,  as  regards  preserving  the  metal,  therefore,  is  that 
which  is  applied  when  the  cars  are  first  built.  As  is  well  known 
the  metal  aprons  on  coaling  trestles  which  are  out  of  use  cor- 
rode very  rapidly,  while  those  installed  at  the  same  time,  but 
which  are  in  constant  use,  last  until  the  metal  is  actually  worn 
out  by  friction.  The  same  thing  will,  of  course,  apply  to  steel 
cars,  and  it  would  seem  that  the  best  results  could  be  obtained 
by  keeping  the  cars  constantly  in  service.  It  would  also  appear 
that  for  this  reason  the  flat  bottom  cars  would  be  in  greater  need 
of  a  protective  coating  on  the  interior  since  the  friction  due  to 
loading  and  unloading  is  much  less  than  on  the  hopper  cars. 

The  following  extracts  from  the  Baltimore  &  Ohio  specifica- 
tions for  painting  the  new  all-steel  cars  are  of  interest: 

Before  painting  metal  parts,  all  rust  and  scale  must  be  thor- 
oughly removed  by  the  use  of  scrapers  and  wire  brushes,  or  sand 
blast,  and  all  oil  and  grease  thoroughly  removed  by  the  use  of 
benzine  so  that  all  parts  to  be  painted  have  a  thoroughly  clean 
metal  surface.  'Ihe  first  coat  is  to  be  applied  immediately,  be- 
fore additional  rust  or  dirt  forms  on  the  surface.  All  parts 
where  metal  is  placed  on  metal  and  either  riveted  or  bolted  must 
be  plastered  with  pure  red  lead  mixed  in  raw  linseed  oil  to  the 
consistency  of  putty  before  assembling  and  after  assembling  all 
crevices  must  be  thoroughly  filled  with  the  same  mixture. 

The  painting  is  to  be  done  with  a  hand  brush  not  over  6  in. 
wide  and  not  more  than  one  coat  is  to  be  applied  m  each  twenty- 
four  hours.  The  "body  and  under  framing  are  to  be  given  three 
coats,  the  first  one  of  black,  the  second  one  of  Baltimore  &  Ohio 
freight  car  paint,  which  is  red,  and  the  third  one  of  black. 

Three  coats,  two  black  and  one  red,  are  used  for  two  pur- 
poses. In  the  first  place  the  combination  of  the  black  cojlt,  the 
coloring  being  of  lamp  black,  which  is  fine,  and  a  red  paint,  which 
contains  iron  oxide,  which  is  very  coarse,  seems  to  give  much 
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•  if  ibis  damaged  center  sill  is  shown  in  Fig.  49.     The  sill  was 
rcniovoil  and  straightened.     To  do  this  it  was  necessary  to  re^- 
niiive  the  t1nor  plates  and  loosen  the  sill   from  the  cross  braces 
and  bolsters  and  drop  it  out,  the  sides  of  the  car  remaining  in- 
tact. 

<  )ccasi«>iial!y  a  car  is  (Liniagcd  and  tl)c  undcrframe  is  sprung, 
out  of  shape  so  that  two  of  the  diagonally  opposite  corners  arc 
higher  than  the  other  two.     In  cases  of  this  kind  tiic  high  cor- 
ners are  connected  to  the  rail  by  a  ratchet  pulling  jack  and  art 
l)ullc<l  down  until,  when  released,  the  four  corners  are  on  a  level 

Cost  of  Repairing  Steel  and  Wood  Care;     \.  '.  '' ' 

1  he  ftdlowing  ligurcs  are  presented  to  briefly  convey  some 
iilea  as  to  the  comparative  cost  of  repairing  steel  and  wooden 
ears. 

Removing  and  repUicing  a  daniaged  end  sill  on  a  steel  car::" 

>  fe  •«.»•§  t^  «  •  '•-  ft. "■.  4  •  -•  *•  •  •  ••-  a'^  •  '•.«  «  •  •  «•  •  •      T^«$*^/ 


I>abor 
Material 


Removing  and  renewing  a  damaged  end  sill  on  a  wooden  carl 

Labor    $0.95 

.Material    ■  .<^<.>  •'^.•'i^>'««««">*,<vt.a.  ^.'^^^•'..;'.«.v<f  y     3-7^  ■.-' 


1  otal 'i  *-•  •  •■>.•.  *•>"*••*•«  •  •'••'•*«  •«••«•>'•....  v4*73  ,.•■;.- 

*  *  *  *  *  *  *  ,.j  .. 

Removing  an  end  sill  and  repairing  the  draft  on  a  steel  car:^A.v. 

Labor    $10.33 

Aiateriai    *i--A>>«^«i««-4'«-«4,*>«-»'«^«'»'4***>*-.^''*>«'.     i.Oo 


i'4>f  «.<.•  •<■»■• «,« 


total.  .  •  •••'*  t^t*  «.••-«  ••$-«•'•'%■«  •■.••'•«.'• '•  .  .    •pi  1,41         /.*■.(.%■;. 

This  figure  assumes  that  the  center  sills  were      ;•  ..•'. 
bulged   out   and   would  have  to  be  heated  and     •  -  • .: 
bent  back  into  place.  -.    "^  ;':''!•-•  '^  ;•'''.;> 

Cost  of  repairing  center  sills  between  the  tody  bolster  and  end 
sill  on  a   steel  car; 

l..«at)or    ...«••  •.••'tf^ii.v •'••'#>•.#•••»••••«••>•••  •  yio.02      '■". 
^lateriai    ■  •%'.*«"^»i*»J!«.«.«*»«'^'«.^tf«'.<r«»:«^#*>k'«*  >       3*53      ■  ■";■':'.*'■■ 


Total $22. 15 

These  figures  are  based  on  the  assumption  that 
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•both    of   the    center    sills    were    broken   and    re- 
quire<i  splicing  and  that  the  end  sill  was  taken  . ,. 
off  and   straightened. 
jGost  of  repairing  the  center  sills,  including  a  defective  end 
;iiiid  the  draft  gear  on  a  wooden  car:  .     . 

'.-,,•       Labor    • ....  *.;-.■»•.'.'.*•'■•..••.•■'  •  $io.J2  .•■..' 

■'  'i^Jaterial  -> »,♦  •'•.^»,»-« ••  •  ..•.••^.••.'•">_«  »•  •.ji^.» v>.»^  •     ly.oo :..■,*-.■■'■ 


sill,: 


places.     The  car  had  to  be  practically  cut  to  pieces,  the  various 
parts  straightened  up.  repaired  and  re-assenibled.  -         - 

...Gpgt  of  repairing  the  body  was: 


•     ■■/■<■:  This   figure  is  based  on  the  assumption   that  ;- 
new  center  sills  and  end  sills  would  Iiave  to  be  ■■ 
furnisiied   un  the   wo<.»den  car.     In  cases  of  this 
kind,   ailjacciu   parts   are   usually   damaged,   but.  ' 

.this    has    not    been    taken    into    consideration    in  /; 
making  up   these   figures.  .  .       ,- 

Impairing  side  sill  bent  near  the  end  sill  on  a  steel  car:. 


Labor 
.  -  ,       Material    ,. 

V \---. ';■•:.  ^>';.:TotaL 
-TTTicks': ' 
V         Labor    ;V;vv 
•■••-.-     Material    ,. 


f  .  -i:;-  v'.>--.vJ:-i .  i  $228.83 


'  .*  ■*  '  1*%.'!^ 


-»    •■;•">    -*  *,.-  *■« 


'  >»•  •■»*/*  : 


T6ti\\. ^.:.:..y./.. :::..... i^.:,:...  $1.22 
^^.iicing  a  side  sill  neitr  the  end  sill  on  a\voo<icn  car: 

'   '  X^clljOr       f  •  •  it  •  •.•'>  •  •  *»'•■•  •  •   •  •  "•  •  •••  *  •  .♦  •  •,  •:*•'•;"*'•.'*"  <  •    •      v^  •— O 


Total '.'. ,  $2.06  :; ;'  ■-. 

Ordinarily  a  steel  car  in  this  condition  would  ".-Vj- 
hot  have  to  go  in  for  repairs  until  some  other  ;:■?:. 


'"f*"'   :49.trW)Wia  ED6E.OF  CENTER  SItL  ftAMACH^  0>^j(XASSiS-:i7, 

-'•:-  ;.'^^' ':•■.;       t'OXlxH-V  car.  v.- -.■..:■  .\;  \.    -^V 

part  was  injure<l.  but  the  side  sill  rvn  a  Wooden    "f:..r'^ 

-  .     <ar  would  probably  be  splintered  and  other  parts /•    ri-.- 

■.;/ damaged.  .  ,;.-.;;':: 

■  ^:v*         *';■:■■.;.'<•*"/.■'■,  ';*%  :■;^■^^:•^:•T•■.;;v^•::_:•:Yi,.•.,;..■,;^ 

splicing  a  side  sill  at  the  bolster  on  a  steel  car:  ■■•■;' .^  •,.•;>"!/ 
-Material    ^..^..^  .»«...•,»•■; . . .;. ; . .  >»  ;•:■....■■,.  ..v^v.  •  ■.P.'03  -■'  .■/•-'■"^. 


Total........::....... ;...,.;':..  $4:16 

Splicing  a  side  sill  at  the  bolster  on  a  wooden  car: 

.  :,-  Material  :.»i';v..>'i.^«^;i?rVV>>'.  ..'.^;v-v--.wy,-. .     3.02' 


Total. 

■    .* 


-•■'    .■.-.-.■  .<.:■      ">.'  ,.     ■...    •   •:•■    ■•■,.    •*- Oft  ■ 

^/»    f'.-.  '•■•.•    *■•.*  •    •.•    •    •  •^•■■>    •••'••^»  **•*•    .r    U7^.0W    " 


Cast  of  repairfng  or  splicing  a  side  sill  on  a  steel  car,  both 


Material    .;V;.;^.., 


$7.06    .'.  .": 
1.26   :^  :- 


<  .-i-.r,: 


.  •'  ••  ^'^''t  of  removing  and  renewing  side  sill  on  wooden  car.  This 
.  W-ould  be  necessary  if  both  ends  were  damaged  as  on  the  steel 
-'«ar  above:  .'.'■'■'  'v"'< .'. 

Material    ^-■i\',i.'^kvk'i:ili4^\^^\.^..'i:-/i^'^...     6.52      ' 


"■■    »Vy 


»      -1 


*■  ■   •••  ■ 


X^-.The  following  figures  are  for  repairing  one  of  the  worst  dam- 
;»ped  hopper  cars.  It  was  one  of  class  N-9.  The  sills  were 
spliced  in   eight  places  and  the  sheets   were   patched   in   eleven 


•  ■'■■''?'■•,■■'  .'• 


16.46       '.'■:-■•■■ 

•Total. . ". . . . . ... -... .,...,'. :yi '■.-;>>■■. .:'.'.!.  .-.■',  $.iiji-iD  ^  ■'•■^-._;.^- '-;■■ 

The  ia?)or  cost    for   rejtairing  IkuIIa    daniaged     ■.-"... -~' 
;;'V^..?'>"  ■■■;  Sttel  car>  u-ually  run>  from  .-ii)ont  ;?Unt-U>  ^i^i     /:.'   v' . 

..■ .  V  ■■■ ' '.-*      ■  ■■  ■  *''.":      ■*■    ■■".■♦;,  .,  ^     .*    .  ^v:_T«;-^;  v;.- ■.♦v' .'.' -^ ' 

. -v  X  study  of  the  above  figures  win  giv4? ' an  idea  of  the  rAv 
;  lively  small  amount  of  new  material  which  is  required  for  re- 
:  pairing  steel  cars  a<r  com|«ired  to  woo<len  carsV"  ..  ~.  ..; 

;j';. '- v;:'i' ■  -C-^^:^. ?^- .  ; ;;    Painting.  •: :'.^:'y-''U 

^-  ;  The  present  practice  on  Utc  Baltimore  &  Ohio  is  to,  ias  far  a^ 

-possible,  repaint;  the  steel  cars  at  regular  intervals,  but  the 
equipment  is  so  large  and  the  detnaild  for  cars  lias  been  so  heavy 
during  the  past  three  or  four  years  that  many  of  them  have 
•been  in  service-  for  seven  or  eight  years  without  repainting.  It 
is  e;veH  a  question.'^s  to  whether  the  increased  life  due  to.  re- 
painting will  be  great  enougJi  to  offset  the  cost  of  keeping  the 
car  out  of  ser\ice,  under  present  conditions,  lon^  enough  to  re- 
paint it.  Thci-e  is  also  a  question  as  to  just  how  often  a  steel 
car  should  be  repainted  in  order  to  give  the  best  result  from  the 
standpoints  of  increased  life  and  service  reqUireuiexits.  The 
(laniage  to  the  ontside.of  the  car  due  to  corrosion  is  very  slight, 
tiu'  greater  difrlculty  iKing  with  the  in-<ide,  .Vn  ordinary  paim 
placed  oil  the  insiile  will  be  entirely  tifyfiterafed  in  sjlx  imntths 
or  jess,  and  certattiiy  it  would  Kafdly  1>q  advisable  to  take  the 
car  out  of  service  every  >i\  months  to  paint  the  inside  of  11.  A 
-pecial  paint  is  necnled  for  this  puriK^e.  .ilthough  the  conditions 
to  be  met  are  so  severe  that  it  is  doubtful  whether  it  will  be 
l>ossible  to  get  a  covering  th:u  ca«  \yiihstand  th^ni  for  any  great 
length  of  time.  The  un<l<rfranie  is  not  exposed  to  rnoisture  and 
it  is  questionable  if  it  will  pay  to  repaint  it  at  all  after  h  has 
come  from  the  builder.  As  these  cars  can  be  painted  only  <lur- 
ing^  the  months  frpm  May  to  No'vcml>er,  it  is  rather  a  difticult 
problem  to  take  care  of  a  large  equipment  and  keep  it  in  first- 
class  condition  as  far  as  ap])earance  is  concerned. 

Practically  the  only  painting  that  really  accomplishes  any  tten- 
5^feat  results,  as  regards  preserving  the  metal,  therefore,  is  that 
.which  is  applied  when  the  cars  are  first  built.  ,  As.  is  well  known 
the  metal  aprons  (m  coaling  trestles  which  are  out  of  use  cor- 
rode very   rapidly,   while   tliose  installed  at   the  same  time,  but 
i.'tt'hich  aire  in  constant  use,  last  Until  the  metal  is  actually  worn 
„<)iJt  by  friction.    The  same  thing  wjH,  of  course,  apply  to  steel 
:cars,  and  it  would  se«in  that  the  best  results  could  l)e  obtained 
.by  keeping  tlie  cars  constantly  in  service.     It  would  also  appear 
1  that  for  this  reason  the  flat  bottom  cars  would  be  in  greater  ncc<l 
.of  a  protective  coating  on  the  interior  since  the  friction  due  to 
loading  and  unloading  is  nnich  less  than  on  the  hopper  cars. 
■  '    The  following  extracts  from  the  Baltimore  &  Ohio  specifica- 
tions for  painting  the  new  all-steel  cars  are  of  interest: 

Before  painting  metal  parts,  all  rust  and  scale  must  be  thor- 
oughly removeil  by  the  use  of  scrapers  and  wire  brushes,  or  san<l 
blast,  and  all  oil  and  grease  thoroughly  removed  by  the  use  of 
benzine  so  that  all  parts  to  be  painted  have  a  thoroughly  clean 
metal  surface.  '1  he  first  coat  is  to  be  applied  immediately,  be- 
fore additional  rust  or  dirt  forms  on  the  surface.  .\11  parts 
where  metal  is  pl.iced  on  metal  and  either  riveted  or  bolted  must 
be  plastered  with  pure  red  lead  mixed  in  raw  linseed  oil  to  the 
consistency  of  putty  before  assembling  and  after  assembling  all 
crevices  must  be  thoroughly  filled  with  the  same  mixture. 

The  painting  is  to  be  done  with  a  hand  brush  not  over  ('  in 
wide  and  not  more  than  one  coat  is  to  be  applied  m  each  twenty- 
four  hours.     The  body  and  underframing  are  to  be  given  tlirve 
coats,  the  first  one  of  black,  the  second  one  of  Baltimore  &  Ohio 
.-freight  car  paint,  which  is  red,  and  the  third  one  of  black. 

Three  coats,  two  black  and  one  red,  are  used  for  two  pur- 
poses. In  the  first  place  the  combination  of  the  black  coat,  the 
coloring  being  of  lamp  black,  which  is  fine,  and  a  red  paint,  which 
contains  iron  oxide,  which  is  very  coarse,  seems  to  give  much 
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better  results  than  where  all  the  coats  are  of  black  or  all  of  the  containing  about  "o  per  cent,  of  pigment,  and  between  28  and  32 

red  paint.     The  diflferent  colored  coatings  also  make  it  possible  P^^  ^fnt.  of  pure  raw  Jmseed  oil.  with  no  admixture  of  rosin  oil, 

.       ,      I    .,             u        £        ^        -^u          ^  petroleum  products,  or  adulterants  of  any  kind, 

to  check  the  number  of  coats  with  greater  accuracy.  ^  y^e  pigment  must  be  at  least  35  per  cent,  pure  oxide  of  iron 

Por  repamtmg  steel  cars  only  one  or  two  coats  of  pamt  are  and  contain  not  less  than  2  nor  more  than  5  per  cent,  calcium 

used.     The  cars  are  cleaned  with  wire  brushes  and  scrapers,  and  carbonate.    It  must  contain  only  such  inert  matter  as  occurs  with 

if  heavy  repairs  have  been  made  a  coat  of  red  freight  car  paint  '*  in  nature,  with  no  addition  of  barytes,  aniline  colors,  lakes  or 

.     r-    ^         1-  J        I  »i                  i     f  ui     1       Tf  1-  u^           •  3"y  other  organic  colormg  matter,  no  caustic  substances  or  other 

IS  first  applied  and  then  a  coat  of  black.     If  light  repairs  are  ingredients,  Ixcept  calcium  sulphate  fully  hydrated  and  silica, 

made,  or  if  the  cars  require  repaintmg  only  for  the  purpose  of  The  pigment  must  be  so  finely  ground  that  when  thinned  with 

maintaining  the  appearance  and  preserving  the  identity,  only  the  pure  raw  linseed  oil,  as  shown  in  the  following  test,  the  opaque 

one  coat  of  black  paint  is  applied.    This  class  of  painting  is  frc-  J^^^^  must  not  have  settled   down  more  than   iJ4   in.   in  three 

hours,   with   no   separation   of  coarser  particles   at   the  bottom 

quently  done  when  cars  are  held  under  load   in  transportation  -fake  a  Vs  in.  test  tube  and  fill  with  pure  raw  linseed  oil  to  n 

yards  and  on  coaling  trestles,  so  that  the  car  is  not  held  out  of  height  of  4J^   in.,  then  add   the  semi-paste  until  the  height  of 

service  unnecessarily  ^^^  °^^  '^  ^  '"•  ^^^"^  ^^^  bottom,  cork,  shake  well,  and  stand  in 

an   inverted   vertical  position   for   three  hours,   the  temperature 

The  specifications  for  the  first  coat  of  paint  are  as  follows:  being  70  degs.  F. 

10  gal.   semi-paste  paint 68.8  per  cent.  The  specifications  for  t.ie  coat  of  black  are  as  follows: 

5    "     raw  linseed  oil 16.1     "      "  i  lb.  Germantown  lamp  black,  dry. 

5    "     japan  oil                                 15.1      "      "  2  lb.  semi-paste  paint,  as  above. 

(Pigment  in  "mixture— 48  per  cent.)  5^  g^l.  raw  linseed  oil. 

5^  g^l.  japan  oil. 
The  specification  for  the  semi-paste  paint  is  as  follows :  ^his  paint  to  be  mixed  and  allowed  to  soak  at  least  twenty- 
Freight  car  paint  must  be  furnished  in  the  semi-paste  form,  (our  hours  before  it  is  used. 


LOCOMOTIVE  PISTON  VALVES. 


By  Hal.  R.  St.\fford.* 


The  locomotive  is  indebted  to  the  marine  branch  of  steam 
engineers  for  more  than  one  great  improvement.  Next  in  im- 
portance to  the  principle  of  compounding,  in  the  opinion  of 
man}-,  is  the  use  of  the  piston  valve,  or  "piston  slide  valve"  as 
we  have  been  taught  to  say.  In  this  description  the  former  term 
will  be  used. 

The  Piston  J'ahe  in  Marine  Practice. — Although  its  advan- 
tages of  simplicity  and  perfect  balance  were  early  recognized,  its 
adaption  in  marine  practice  does  not  seem  to  have  come  about 
through  the  recognition  of  any  inherent  merit,  but  in  the  words 
of  an  ex-marine  engine  designer,  it  was  only  used  "as  a  subter- 
fuge for  a  slide  valve,  when  such  a  valve  would  be  so  large  as 
to  be  unwieldy  and  difficult  to  balance." 

Historical. — While  this  article  is  not  intended  to  be  historical, 
a  brief  account  of  the  earlier  applications  of  the  piston  valve  to 
the  locomotive  would  seem  essential.  Probably  its  first  applica- 
tion to  locomotive  work  was  made  by  Mr.  T.  B.  Iknncy, 
then  superintendent  of  motive  power  of  the  New  York  &  Xcw 
England  Railroad,  who  tried  some  experiments  with  piston 
valves  (see  Americ.\n  Engineer  .and  Railroad  Journal,  Octo- 
ber. 1904,  p.  384)  as  applied  to  simple  engines,  but  without  any 
marked  success,  because  of  the  use  of  too  small  a  valve.  .About 
this  time  also  the  Vauclain  compound  locomotive  having  a  pis- 
ton valve  appeared.  As  it  performed  the  function  of  distributing 
steam  to  two  cylinders,  the  reason  for  its  application  in  thi'^ 
case'  is  obvious,  since  the  use  of  a  slide  valve  would  have  been 
almost  a  mechanical  imptjssibilitv. 

For  its  earliest  successful  application  to  simple  engines,  we  are 
mainly  indebted  to  Mr.  John  Player,  and  the  Brooks  Locomotive 
Works,  of  which  he  was  then  mechanical  engineer,  although  men- 
tion must  be  made  of  its  application  to  a  single  engine  on  the 
Norfolk  and  Western  soon  after  this,  by  Mr.  G.  R.  Henderson. 
Most  of  the  early  investigation  and  exploitation  of  the  piston 
valve  engine,  however,  was  the  work  of  the  Brooks  Works, 
which  for  a  long  time  was  almost  alone  in  the  field. 

The  application  of  piston  valves  by  this  company  dates  from 
1889,  although  these  first  engines  were  really  slide  valve  engines, 
with  a  cage  containing  the  valve  fitted  into  a  peculiarly  shaped 
steam  chest.  This  arrangement  shows  much  ingenuity,  since 
the  whole  cage  and  valve  were  arranged  to  lift  inside  the  chest, 
to  give  relief  in  the  same  manner  as  the  slide  valve.  It  was  not 
until  several  years  later  that  the  Brooks  Works  commenced 
building  bona-fide  piston  valve  engines,  which  became  increas- 
ingly popular. 

Those  concerns  interested  in  cross-compounds  soon  adapted 
the  piston  valve  for  the  high-pressure  cylinder,  because  of  the 


difficulty  experienced  in  balancing  the  large  slide  valve  neces- 
>ary  against  the  high  pressure  used.  These  valves  were  of  the 
outside  admission  type,  because  the  low-pressure  slide  valve  was 
necessarily  so,  and  it  was  desirable  to  maintain  the  valve  gears 
the  same  for  both  sides.  Until  the  direct  motion  was  intro- 
duced, many  simple  engines  were  built  with  outside  admission, 
which  were  more  or  less  unsuccessful. 

Packing. — With  the  exception  of  the  piston  valves  built  at 
the  Brooks  Works,  all  early  valves  on  simple  or  two-cylinder 
compound  locomotives  were  of  solid  one-piece  construction,  with 
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closed  ends — that  is,  there  was  no  communication  between  the 
opposite  ends  through  the  valve  body — while  for  packing  the 
ordinary  piston  snap  ring  of  rectangular  section  sufficed  (Fig. 
i).  This  ring  did  not  give  a  sharp  admission  or  cut-off,  which 
was  early  recognized  by  the  Brooks  people,  since  their  first 
packing  was  of  the  form  shown  in  Fig.  2,  giving  a  ring  projec- 
tion over  the  end  of  the  valve. 

The  next  modification  was  Fig.  3.  This  form  of  packing  ring 
proved  very  successful  with  the  low  steam  pressures  then  in 
use,  being  practically  steam  tight  and  probably  much  better  in 
this  respect  than  many  modern  types;  but  as  pressures  increased 
above   180  pounds,   friction  became  excessive,  since   the   whole 


May,  1907. 


AMERICAN    ENGINEER   AND   RAILROAD   JOURNAL. 


175 


lace  of  the  valve  was  composed  of  expansive  packing  rings  set 
•  lut  by  steam  pressure.  It  was  superseded  by  the  L-shaped  ring, 
l"ig.  5.  which  offers  much  less  surface  for  the  pressure  to  act 
upon,  the  T-ring  composing  the  middle  of  the  face  being  a 
solid  non-expansive  ring.  This  ring  is  practically  standard 
throughout  the  country  to-day. 

When  the  L-shaped  ring  first  came  into  use,  it  was  feared  that 
it  would  break  because  of  its  light  section  and  cause  damage 
bv  the  pieces  falling  into  the  ports.  To  prevent  this  the  form 
M  ring  shown  in  Fig.  4  was  designed  and  is  still  used  to  a  great 
txtent.  But  strange  to  say,  although  breakage  of  valve  pack- 
ing rings  is  of  too  common  occurrence,  nothing  more  serious 
happens  than  is  caused  by  the  loss  of  the  ring  itself.  Cases 
have  been  known  of  valves  removed  which  were  entirely  inno- 
cent of  packing  rings,  no  portion  of  the  ring  being  found  in  the 
cylinder  or  valve  chest,  and  no  other  damage  being  done. 

Early  locomotive  piston  valve  bodies,  except  those  built  at  the 


metallic  packing,  as  almost  any  form  of  hemp  packing  is  suf- 
ficient to  hold  exhaust  pressure,  assuming  the  valve  to  be  of  the 
inside  admission  type.      ;■', 

On  the  other  hand,  it  is  accused  of  many  shortcomings,  most 
of  which  can  be  overcome,  and  some  of  which  have  already  been 
eliminated  in  special  designs  in  use  to-day. 

Many  motive  power  men  are  of  the  opinion  that  an  engine 
equipped  with  piston  valves  cannot  develop  the  speed  of  a  slide 
valve  engine,  both  being  otherwise  of  the  same  design.  The 
fact  that  some  of  our  very  fastest  trains  are  pulled  by  piston 
valve  engines  would  seem  to  refute  this  argument;  but  as  many 
of  the  older  engines  had  valves  entirely  too  small,  these  opin- 
ions may  have  been  based  on  such  poorly  designed  «ngines. 
Such  an  opinion  might  have  been  formed  by  comparison  with 
outside  admission  piston  valve  engines.  This  is  also  unfair,  as 
the  outside  admission  piston  valve  has  a  proverbiallj'  poor  ex- 
haust.    Inside  admission  has  become  the  rule,  and  special  care 


Brooks  Works,  were  made  hi  one  piece,  the  rings  being 
"snapped"  into  place  as  in  the  ordinary  solid  head  piston.  But 
it  has  been  found  that,  no  matter  how  carefully  these  rings  are 
turned  to  the  bore  of  the  bushing,  this  practice  stretches  them 
and  causes  a  poor  fit.  This  is  the  principal  reason  for  the  adop- 
tion of  the  built  up  valve  (Fig.  6)  which  enables  the  rings  to 
be  slipped  into  place  without  distortion,  and  allows  a  deeper 
and  heavier  section  lo  be  used  than  would  otherwise  be  pos- 
sible. It  will  be  noted  that  the  Brooks  Locomotive  Works  used 
this  built  up  valve  from  the  beginning  (Fig.  2). 

The  best  fitting  packing  rings  are  turned  to  the  old  piston 
ring  rule — the  rings  are  turned  from  1/16"  to  3/32"  larger  than 
the  bore,  according  to  the  size  of  the  valve,  then  from  %"  to 
3/16"  cut  out,  the  ring  clamped  together  in  a  jig,  and  turned 
to  nominal  size.  This  gives  a  ring  which  will  bear  all  around 
the  bushing  and  wear  equally. 

.Idiantascs  and  Disadvantages  of  Piston  Valves. — We  have 
thus  brought  the  piston  valve  down  to  present  day  usage,  which 
is  well  represented  by  Fig.  6.  Some  of  its  advantages  are  per- 
fect balance,  that  is,  when  properly  constructed,  with  just  enough 
area  of  ring  acted  upon  by  pressure  to  make  it  properly  steam 
tight,  without  unnecessary  friction;  a  simpler,  lighter,  and 
cheaper  cylinder  casting;  a  wearing  face  separate  from  the  cyl- 
mder  casting  which  can  be  cheaply  renewed;  ports  in  cylinders 
readily  made  very  straight  and  direct;  and  its  adaptability  to  any 
design  of  valve  gear,  since  it  can  be  placed  above  the  cylinder, 
between  the  frame  rails,  or  in  any  other  position  with  equal 
facility.  Its  general  tightness  to  steam  is  conceded  by  engi- 
neers on  both  sides  of  the  water  to  be  about  equal  to  a  good 
slide  valve.*     Again,  it  practically  does  away  with  one  set  of 

•  American  Engineer  and  Railroad  Journal,  Sept.,  1905,  p.  318.  Mas- 
ter Mechanics'  Ass'n   Proceedings,   1900. 


is  at  present  taken-  to  sluipe  the  stenni  chc'^t  civcrs  to  direct, 
and  to  offer  the  least  possible  resistance  to  the  exhaust.* 

As  regards  the  size  of  piston  valve  required,  we  have  many 
opinions ;  but  it  is  an  established  fact  that  the  circumference  of 
the  valve,  less  the  space  occupied  by  the  bridges,  must  consid- 
erably exceed  the  length  of  the  slide  valve  port  for  a  siinilar 
bore  of  cylinder.  This  is  accounted  for  by  the  resistance  offered 
by  the  bridges,  and  by  the  fact  that  the  portion  of  port  diamet- 
rically opposite  the  cylinder  cannot  be  so  effective  as  that  near- 
est it.  The  port  should  be  so  proportioned  that  the  area  around 
the  outside  of  the  bushing  at  any  point  is  equal  to  the  combined 
area  of  all  the  openings  above  this  point. 

The  following  table  gives  recommended  diameters  of  valves 
for  different  bores,  it  being  assumed  that  the  sizes  given  are 
large  enough  for  the  longest  stroke  commonly  used  with  this 
bore.  The  table  also  shows  the  net  length  of  the  port  (with 
bridges  deducted)  for  each  diameter,  and  the  corresponding 
length  of  slide  valve  port  in  common  use. 
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Another  objection  to  the  piston  valve  is  the  fancied  increase 
of  cvlindcr  clearance.     This,  while  it  may  be  that  clearance  is 


•  See  descnption   of   I..   S.   &   M.    S.   consolidation   locomotive  American 
Encinekb  ani>  Railroad  Journal,  Dec.,  1903,  p.  439. 
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larger  in  many  cases  than  on  a  similar  slide  valve  cylinder,  is 
by  no  means  necessary.  It  can  usually  be  kept  between  6  and 
8  per  cent,  except  on  very  short  stroke  engines,  and  this  is  low 
enough  with  ordinary  valve  gear,  since  the  2^/2  per  cent,  of  the 
AIlfree-Hubbell  system  is  only  made  possible  by  the  use  of  ad- 
ditional exhaust  valves  to  relieve  compression.  The  Allfrec- 
Hubbell  valve  itself  is  really  an  inside  admission  piston  valve, 
of  rectangular  shape. 

In  starting  a  train,  with  the  gear  in  long  cut  off.  inside  admis- 
sion valves  have  a  tendency  to  jump  at  the  moment  exhaust 
takes  place.  This  is  very  noticeable  when  there  is  excessive  lost 
motion  in  the  valve  gear.     It  is  caused  by  the  action  of  the  ex- 


is  made  to  serve  in  place  of  the  spring,  in  a  manner  analo- 
gous to  the  slide  valve.  The  Vogt  by  pass  valve  is  typical  of 
this  class.*  This  valve  is  open  to  the  criticism  of  considerablv 
increasing  the  cylinder  clearance,  if  the  passages  are  made 
large  enough  to  be  effective. 

Bushings. — Piston  valve  bushings  ordinarily  have  from  7  to  9 
bridges,  one  at  the  bottom  being  wider  than  the  others,  because 
of  the  joint  in  the  packing  rings  at  this  point.  These  bridges,  a- 
has  been  said,  obstruct  the  flow  of  steam  to  and  from  the  cyl- 
inder by  dividing  it  into  small  streams,  the  sharp  edges  of  tht 
ports  having  more  or  less  of  a  retarding  effect.  Authorities 
differ  greatly   as   to   the   importance  of  this  evil,  but   all  admit 
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haust  on  the  end  of  the  valve,  and  is  worse  with  a  valve  fol- 
lower havinjr  a  considerable  overhang,  with  a  long  bevel  as  in 
Fig.  4  than  for  one  like  Fig.  6.  Valves  with  a  large  diameter 
of  body,  forming  a  free  communication  between  the  opposite 
ends,  to  equalize  the  exhaust  pressure  and  allow  part  of  it  to 
pass  to  the  other  exhaust  port,  rarely  exhibit  this  fault. 

The  L-ring  of  the  proportions  generally  used  (Fig.  6)  is  open 
to  another  objection — the  collapse  of  the  exhaust  ring  just  prior 
to  release,  due  to  the  fact  that  in  this  position  the  lip  of  the 
ring  has  only  exhaust  pressure  under  it,  while  it  has  the  pres- 
sure in  the  port  on  its  face.  This  lip  is  usually  H"  wide,  as 
on  Fig.  6,  and  it  has  been  found  that  with  this  proportion  of 
ring,  collapse  takes  place  when  the  exhaust  ring  laps  the  port 
about  li".  This  suggests  the  remedy — reduce  the  lip  to  %", 
thickening  the  body  of  the  ring  by  that  amount.  Fig.  5,  the 
standard  valve  of  the  Chicago,  Burlington  &  Quincy  Railroad, 
shows  such  a  form  (the  Clark  ring).  However,  the  importance 
of  this  evil  (the  collapse  of  the  exhaust  ring)  has  been  some- 
what exaggerated.  It  caimot  be  detected  on  the  indicator  card, 
since  the  point  of  exhaust  opening  itself  is  rarely  distinct  ex- 
cept at  very  slow  speeds,  and  the  only  effect  is  to  round  off  this 
corner  a  little  more.  It  cannot  be  detected  in  the  sound  of  the 
exhaust  even  with  valves  having  a  long  lipped  ring.  Its  only 
eflfect  on  steam  distribution  is  to  cau.se  a  slightly  earlier  pre- 
release. The  worst  feature  is  in  the  increased  wear  on  this  ring 
and  its  joint  faces,  caused  by  this  movement. 

The  greatest  disadvantage  under  which  the  piston  valve 
labors  is  its  inability  to  relieve  excess  pressure  in  the  cylinder 
port  by  lifting,  after  the  manner  of  the  slide  valve.  This  ren- 
ders some  sort  of  cylinder  head  relief  valve  imperative.  For 
this  purpose  the  ordinary  spring  pop  valve  is  generally  used, 
and  although  many  objections  are  raised  to  this  device,  it  has 
not  been  proved  that  pop  valves  of  ample  size,  properly  de- 
signed and  taken  care  of,  will  not  eliminate  cylinder  head  break- 
age, except  in  cases  of  deliberate  attempt  to  use  cylinders  and 
pistons  as  hydraulic  rams.  Various  types  of  by  pass  valves 
are  also  used  with  success,  in  which  the  pressure  in  the  chest 


that  the  fewer  bridges  the  better.  If  we  could  do  away  witli 
packing  rings,  we  could  do  away  with  bridges ;  this  brings  us  to 
the  consideration  of  the  plug  valve,  which  has  been  used  on  the 
Continent  in  locomotive  work,  and  in  an  adjustable  form  by  the 
Brooks  Locomotive  Works  some  y»ars  ago. 

To  use  a  solid,  incomprcssable  valve,  of  perfectly  circular 
section  and  incapable  of  accommodating  itself  to  the  irregulari- 
ties of  the  bushing,  requires  considerable  modification  in  the 
bushing  itself.  In  the  first  place  it  must  be  able  to  expand  and 
contract  independently  of  the  c\lindcr  casting;  at  the  same  time 
it  must  be  held  in  true  central  position,  with  the  steam  edges 
of  the  ports  always  in  the  same  relation  to  each  other  and  to 
the  cylinder  itself.  Moreover,  at  least  two  steam  tight  joints 
must  be  made  on  this  bushing  with  the  cylinder  port  walls.  The 
valve  must  be  of  such  section  that  it  will  not  expand  more 
quickly  than  the  bushing  when  it  suddenly  comes  in  contact  with 
th.e  entering  steam,  and  should  cool  at  least  as  quickly  when 
steam   is  shut  off. 

These  conditions,  together  with  a  perfect  fit  between  the 
valve  and  bushing,  are  said  to  have  been  met  by  the  Schmidt 
valve,  used  in  connection  with  the  Schmidt  superheater.  This 
system  employs  for  the  purpose  a  double  bushing,  between  the 
inner  and  outer  shells  of  which  steam  has  free  access,  joints 
with  the  port  walls  being  made  witli  copper  gaskets.  The  valve 
is  of  small  diameter,  with  a  double  exhaust  feature.  The  sys- 
tem has  been  tried  in  this  country  without  much  success. 

The  form  used  by  the  Brooks  Works  was  more  successful,  but 
has  also  gone  out  of  use.  In  this  type  a  single  wide  ring  was 
used,  with  water  grooves,  which  was  cut  in  one  place,  and 
bolted  together  by  means  of  lugs  on  the  inside,  liners  between 
the  lugs  providing  for  accurate  adjustment  to  the  size  of  bush- 
ing. 

The  nearest  thing  to  the  plug  valve  in  successful  service  is  the 
.American  "Semi-Plug"  valve. t  It  is  believed  that  this  valve 
could  be   successfully   used   in   a  bushing  without   bridges ;   and 


*  See  American  Engineer  anp  Railroad  Journal,  Oct.,  1904,  p.  384. 
t  See   American    Knoinefr   and  Railroad   Journal.    Sept.,   1906,  p.    361. 


M.w,   1907. 


AMERICAN    ENGINEER    AND    RAILROAD    JOURNAL. 


177 


i^ide  from  this  fact  the  design  is  undoubtedly  most  successful 
1I..1I1  a  point  of  view  of  maintenance.  The  American  "Semi- 
ring" valve  is  the  only  working  illustration  in  American  prac- 
•jKC  of  the  collapsable  valve. 

As  a  type  of  the  modern  valve,  showing  the  Jightest  possible 
c'.nstruction,  combined  with  great  strength,  attention  is  called 
to  I'ig.  7.  which  is  the  valve  used  both  on  the  high-  and  low- 
pressure  cylinders  of  the  Cole  balanced  compound.  In  this  the 
hody  or  spool  consists  of  seamless  steel  tubing,  with  light  cast 
^tLfl  ends  riveted  on. 

I'ig.  8  shows  a  double-ported  valve  for  the  low-pressure  cylin- 
<kr  of  a  Mellin  cross-compound,  for  passenger  service.  This 
irives  the  large  port-opening  necessary  for  high  speed  work,  with 
very  large  cylinders.  The  prototype  of  this  valve  has  long  been 
in  successful  service  in  the  engines  of  the  battleship  Texas. 

lubrication. — That  the  piston  valve  is  much  easier  to  lubricate 
tluin  the  slide  valve  is  undeniable,  since  a  cut  bushing  is  almost 


damaged ;  nsany  valuable  ideas  may  be  drawn  from  the  experi- 
ence obtained  in  modern  shipbuilding.  Instead  of  having  an 
underframing  of  excessively  heavy  sills  with  a  light  cracker-box 
framing  above,  we  have  endeavored  to  make  the  whole  car  body 
a  unit  structure,  heavy  parts  of  which  brace  its  adjacent  mem- 
bers, and  in  case  of  a  wreck  every  bit  of  steel  in  the  car  would 
be  utilized  in  offering  resistance.  Thus,  our  underframing  com- 
prises but  cne  moderately  heavy  center  sill ;  the  side  sill  is  a 
light  weight  continuous  channel  extending  around  the  body  of 
tlie  car.  From  this  outer  channel  bar  we  have  continuous  steel 
ribs  running  up  the  side  through  the  roof  and  down  the  other 
side  of  the  car;  these  are  braced  to  each  other  by  suitable  cross- 
braces.  The  sides  of  the  car  form  a  truss;  the  plate  of  the  car 
being  the  top  chord  and  the  sill  being  the  bottom  chord.  This 
framing  is  well  tied  together  at  all  points,  and  is  further  re- 
inforced and  strengthened  b\'  the  sheet  steel  covering.  The  ends 
of  the  car  are  enormously  strengthened  by  the  round   shape  at 
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unknown,  while  the  scored  valve  seat  is  always  with  us.  It  is 
al.so  true  that  while  the  piston  valve  is  used  with  perfect  suc- 
cess, with  highly  superheated  steam,  it  has  been  found  almost 
impossible  to  properly  lubricate  a  slide  valve  under  these  con- 
>;ditions.  -'^  ;;.-■•,:-  .•■; 

There  are  two  methods  of  applying  oil  to  the  inside  admission 
piston  valve,  each  of  which  has  its  advocates ;  the  first  being 
its  introduction  to  the  center  of  the  chest,  or  steam  passage  in 
the  saddle,  while  the  second  involves  the  use  of  branch  pipes 
which  deliver  the  oil  at  the  top  of  the  valve  itself,  through  a 
hole  in  each  bushing.  This  is  much  more  certain  and  econom- 
ical, provided  the  oil  holes  are  not  spaced  so  widely  apart  that 
the  steam  ring  passes  over  them,  thereby  making  it  dependent 
upon  the  exhaust  ring  to  keep  the  oil  out  of  the  exhaust  pas- 
sage. The  exhaust  ring,  as  has  been  pointed  out,  is  more  or 
less  unreliable,  and  as  a  result  the  oil  is  blown  past  it  and  lost 
both  to  the  valve  and  the  cylinder.  The  oil  studs  should  be  so 
spaced,  when  this  method  is  used,  that  the  valve  will  just  wipe. 
off  the  drop  at  the  shortest  stroke. 

T  he  piston  valve  is  daily  coming  into  more  general  use,  as  its 
errors  are  corrected  and  prejudice  overcome.  On  some  of  our 
trunk  lines  it  has  practically  superseded  the  slide  valve,  and  it 
seems  idle  to  longer  deny  it  at  least  equal  rank  with  its  older 
competitor. 


the  rear  and  the  pointed  lines  in  front.  In  a  collision  this  car 
could  be  punctured  or  bent,  but  it  could  not  be  telescoped. — 
Mr.  IV,  R.  McKecn,  Jr.,  before  the  Sew  York  Railway  Club. 


Electric  Lighting  or  Trai.vs,  whether  the  current  is  gen- 
erated by  a  steam  engine  and  dynamo  in  the  baggage  car,  or 
whether  the  generators  are  driven  from  the  axles  of  the  cars, 
results  in  an  increased  coal  consumption  by  the  locomotive.  The 
Northwestern  Limited  trains  between  Chicago  and  St.  Paul  are 
lighted  by  the  former  method,  the  current  in  use  during  the 
evening  representing  about  fifteen  kilowatts,  or  twenty  horse- 
power. If  each  car  is  lighted  with  iroo  candle-power,  there  will 
be  about  2,400  watts  required,  or,  say  three  horse-power  per  car, 
and  this  will  represent  in  round  numbers  about  fifteen  pounds 
of  coal  per  car  per  hour. — William  Pettn  Evans  before  the  Pa- 
cific Coast  Raihvay  Club. 


-Motor  Car  Design. — A  motor  car  operated  in  connection  with 
steam  train  service  will,  at  times,  be  subjected  to  severe  shocks, 
•ind  it  has  been  my  idea  to  design  a  car  of  steel  that  would  be 
susceptible  to  any  sort  of  a  shock  without  danger  of  collapsing 
<^r  telescoping.  With  the  ocean  liners  of  ponderous  weight  a 
fi^Uision  will  result  in  a  hole  being  punched  in  the  side  of  the 
vessel,  but,  as  a  rule,  the  other  parts  of  the  frame  will  not  be 


;  Mr.  Ruben  Wells,  after  twenty  years'  service  as  superinten- 
dent and  manager  of  the  Rogers  Locomotive  Works  of  the 
American  Locomotive  Company,  has  resigned.  Mr.  Wells 
started  his  railway  service  as  an  apprentice  in  the  Philadelphia 
&  Reading  shops  at  Reading  and  in  1852  went  to  Shelby ville, 
Ind.,  as  master  mechanic  of  several  roads,  which  were  after- 
wards consolidated  as  the  Jeffersonville.  Madison  &  Indiana 
Railway,  with  which  conipan\  he  remained  for  twenty-hve  years, 
during  five  years  of  which  he  was  a  trustee  of  Purdue  Univer- 
sity. In  1878  he  went  to  the  Louisville  &  Nashville  Railway  as 
superintendent  of  machinery,  afterwards  being  promoted  to  the 
position  of  general  manager,  and  in  1885  was  made  assistant 
to  the  president.  In  1887  he  left  this  road  to  become  superin- 
tendent of  the  Rogers  Locomotive  Works,  of  which  he  was 
made  manager  in  1900.       ,. 
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What  is  the  matter  with  the  compound?  What  is  the  matter 
with  the  superheater?  What  is  the  matter  with  a  feed-water 
heater?  What  is  the  matter  with  a  variable  exhaust  nozzle? 
Well !  what  is  the  matter  with  them  ?  One  authority  states  that 
they  are  not  "fool  proof,"  j.  c,  they  will  not  operate  success- 
fully without  attention,  and  hence  are  not  suitable  for  American 
locomotives.  There  is  no  doubt  but  what  any  or  all  of  these 
things  will  increase  the  capacity  of  our  locomotives  and  our  fire- 
men, but  we  can't  take  advantage  of  the  opportunity  because  we 
can't  take  care  of  them.     Is  this  true? 


The  practice  of  reading  the  committee  reports  and  individual 
papers  in  full  at  the  Master  Mechanics'  and  Master  Car  Build- 
ers' conventions  should  be  discontinued.  The  men  who  are  in 
a  position  to  intelligently  discuss  these  papers  before  the  con- 
vention are  those  who  have  studied  the  paper  beforehand.  The 
chairman  of  the  committee  should  in  a  clear  manner  present  a 
very  brief  extract  of  the  report  in  introducing  it.  Much  valu- 
able time  is  lost  and  the  members  present  are  often  wearied  by 
tfie  useless  reading  of  a  long  report  or  even  of  any  considerable 
portion  of  it. 


The  piston  valve  for  locomotives  has  reached  a  stage  where  it 
can  safely  be  called  a  success.  In  arriving  at  this  point  it  has 
had  to  pass  through  many  alterations,  each  small  in  itself  and 
in  no  way  affecting  the  basic  principle,  but  which,  when  taken 
together,  amount  to  practically  a  new  device  as  compared  to  the 
first  attempts.  Its  present  success  is  built  on  the  firm  founda- 
tion of  the  elimination  of  the  weak  features  as  they  appeared 
and  the  proper  understanding  of  the  lessons  taught  by  practice. 
The  account  of  this  development,  as  given  by  Mr.  Stafford  in  an 
article  on  page  174  of  this  issue,  will  no  doubt  be  of  much  in- 
terest and  value  to  our  readers.  ,  ..^••. 


The  practice  of  changing  driving  wheel  tires  in  the  round- 
house when  the  locomotive  is  not  ready  to  go  into  the  back 
shop  for  heavy  repairs  is  followed  with  very  satisfactory  results 
on  a  number  of  roads.  Tlie  ordinary  practice  is  to  shrink  the 
tires  on  a  pair  of  wheel  centers  and  turn  them  in  a  driving 
wheel  lathe.  The  labor  cost  of  putting  a  pair  of  tires  on  the 
centers  and  removing  them  after  they  have  been  turned  would 
amount  to  at  least  40  cents  and  the  cost  of  the  gasoline  for 
this  purpose  would  come  to  about  $1.50.  The  actual  labor  cost 
of  turning  the  two  tires  will,  of  course,  vary  in  different  shops, 
but  in  one  shop  it  costs  $1.50  a  pair.  It  was  found  after  careful 
investigation  that  the  tires  could  be  turned  on  a  boring  mill  at 
a  cost  of  80  cents  apiece  as  against  $3.40  per  pair  or  $1.70  apiece, 
as  above.  The  boring  mill  was  not  of  very  recent  design  and 
was  not  equipped  with  a  universal  chuck.  Two  tools  were  used. 
On  a  modern  heavy-duty  mill  equipped  with  a  universal  chuck 
this  work  could  probably  be  handled  to  still  better  advantage. 
The  space  occupied  by  such  a  mill  would  not  be  greater  than  .  V 
for  a  driving  wheel  lathe  and  the  first  cost  of  the  boring  mill 
would  probably  be  less. 


We  are  informed  that  an  effort  will  he  made  at  the  Atlantic 
City  conventions  to  prevent  the  sessions  from  being  disturbed 
by  noise  from  the  exhibits  or  by  the  moving  of  material  in  the 
vicinity  of  the  meeting  hall.  If  this  is  done  it  will  be  greatly.  •. 
appreciated  by  the  members  who  attend  tile  convention.  The 
way  in  which  previous  conventions  have  been  disturbed  is  shame- 
ful. It  is  rather  strange  that  some  of  the  supply  men  who  arc 
trying  so  hard,  otherwise,  to  make  a  good  impression  should 
so  far  forget  themselves  as  to  carelessly  disturb  the  delibera- 
tions and  cause  a  great  annoyance  to  members.  If  the  indi- 
vidual members  of  the  associations  will  take  the  trouble  to  per- 
sonally show  their  displeasure  at  occurrences  of  this  kind  there 
is  no  question  but  that  the  exhibitors  will  realize  that  their 
cause  can  be  hurt  a  great  deal  more  by  such  conduct  than  by  all 
of  their  efforts  to  produce  a  good  impression.     If  the  exhibitors 
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will  not  honestly  try  to  remedy  this  trouble  it  is  apparently  up 
lo  the  railroad  men  to  force  them  to  do  so.  'Ihe  work  of  these 
associations  is  too  important  to  have  it  hampered  or  interfered 
witli  on  the  way  and  it  it  earnestly  hoped  that  some  decisive 
step  will  be  taken  to  stop  it. 


A  number  of  railroads,  which  up  to  this  time  have  used  wooden 
((luipment  exclusively,  are  seriously  considering  the  introduction 
(»f  steel  cars.  The  purpose  of  the  rather  extensive  article  on 
(he  maintenance  and  repair  of  steel  freight  cars,  in  this  issue, 
is  to  show,  as  clearly  as  possible,  the  advantages  of 
sU'cl  cars  from  the  standpoint  of  maintenance  and  repairs 
and  the  ease  with  which  they  may  be  repaired  with  almost 
no  special  facilities.  Through  the  courtesy  of  Mr.  J.  E.  Muhl- 
ifld,  general  superintendent  of  motive  power  of  the  Baltimore 
&  Ohio  Railroad,  we  were  enabled  to  make  a  careful  and  ex- 
tiiided  study  of  this  question  on  that  road,  and  trust  that  the 
results  may  be  of  value  to  those  who  are  considering  the  intro- 
duction of  such  equipment  or  are  interested  in  its  design  or 
maintenance.  Those  roads  which  are  introducing  steel  equipment 
should  benefit  by  the  experience  of  those  which  have  used  steel 
cars  for  a  considerable  time.  The  experience  of  such  roads 
apparently  indicates  that  it  is  poor  policy  to  attempt  to  reduce 
the  dead  weight  of  the  car  to  too  great  an  extent,  as  the  ad- 
ditional first  cost  and  the  cost  of  carrying  the  increased  weight 
IS  more  than  offset  by  the  increase  in  repair  costs. 


The  circular  of  inquiry  sent  out  by  the  Committee  on  Sub- 
jects of  the  Master  Car  Builders'  Association  should  meet  with 
ihe  hearty  approval  of  every  member  of  that  organization,  and 
this  approval  should  be  demonstrated  in  a  practical  way  by  as- 
sisting the  committee  in  its  effort  to  place  the  work  of  the  asso- 
ciation on  a  higher  plane.  The  substance  of  the  circular  is  as 
follows: 

"The  Committee  on  Subjects  believes  that  the  lists  presented 
heretofore  have  often  included  a  number  of  subjects  which  re- 
lated to  small,  unimportant  details  and  difficulties  experienced 
only  by  a  limited  number  of  the  members.  Subjects  for  inves- 
tigation by  the  committee  should  relate  to  matters  of  large  im^ 
portance  and  should  be  such  as  will  require  the  committee  to 
make  extensive  investigations  on  their  own  account  and  not  to 
^■iniply  ask  questions  and  print  answers.  The  members  are  re- 
quested to  give  more  careful  attention  to  the  replies  to  this 
circular  than  have  usually  been  given,  for  the  fact  is  often  lost 
sight  of  that  the  program  for  the  convention,  which  is  largely 
made  up  of  recommended  subjects,  occupies  a  large  part  of  the 
attention  of  the  convention,  which  is  held  at  a  great  expense, 
and  which  should  result  in  as  much  useful  work  as  possible. 
.Subjects  as  announced  in  the  program  have  been  too  brief  and 
they  should  be  accompanied  by  instructions  to  the  committee 
telling  what  is  expected  of  them  and  always,  if  possible,  leading 
to  some  positive  conclusion  or  recommendation  as  a  standard  or 
reconunended  practice  of  the  association." 

Tn  this  connection  it  is  suggested  that  the  Association  should 
give  more  attention  to  steel  freight  and  passenger  car  equip- 
ment. .'\ll-steel  freight  cars  have  now  been  in  service  in  large 
numbers  for  eight  or  nine  years  and  yet  the  Association  has 
tfiven  them  practically  no  attention,  other  than  the  drawing  up 
of  a  schedule  of  prices  for  repairs.  Meanwhile  the  number  of 
these  cars  has  been  steadily  increasing  until,  at  the  present  time, 
there  are  several  roads  upon  which  as  much  as  from  20  to  50 
per  cent,  of  the  freight  equipment  is  of  all-steel  construction. 

Conditions  at  present  are  such  that  it  is  almost  impossible,  in 
many  districts,  to  secure  proper  timber  for  car  building,  regard- 
less of  the  price,  and  on  many  roads  timber  is  being  used  which 
six  or  seven  years  ago,  or  even  less,  would  have  been  rejected. 
For  certain  classes  of  service,  the  all-steel  equipment  is  coming 
into  general  use  and  it  would  seem  advisable  for  the  Associa- 
tion to  place  as  much  information,  as  possible,  on  record  con- 
cerning these  cars,  to  assist  the  members  at  large  and  especially 


those  who  will  have  to  go  into  the  matter  of  steel  equipment 
in  the  near  future.  That  such  information  will  be  timely  is  in- 
dicated by  the  fact  that  a  number  of  Western  roads  have  re- 
cently sent  their  representatives  to  Eastern  roads  who  have 
steel  car  equipment,  to  investigate  the  utility  of  these  cars  and 
the  methods  of  repairing  and  maintaining  them. 

Although  a  large  number  of  steel  cars  have  been  in  continuous 
operation  for  the  past  seven  or  eight  years  the  opinion  still 
seems  to  prevail,  in  some  quarters,  that  the  side  and  floor  sheets 
of  these  cars  will  have  a  useful  life  of  only  about  ten  years  or 
less.  As  a  matter  of  fact  cars  which  have  been  running  under 
adverse  conditions  this  length  of  time  are  still  in  good  con- 
dition, and  will  undoubtedly  give  good  service  for  several  years 
more.  The  Association  could  profitably  investigate  the  question 
of  the  design  and  maintenance  of  these  cars  with  a  view  to 
gaining  the  best  results  both  as  to  increased  life  and  service 
requirements. 


It  is  a  great  many  years  since  a  locomotive  fitted  with  a  feed- 
water  pump  has  been  illustrated  in  this  journal,  but  such  a  de- 
sign has  recently  appeared  on  one  of  the  prominent  railway  lines 
in  England,  and  is  shown  in  this  issue.  This  pump  naturally 
differs  as  much  from  the  pump  in  use  15  or  20  years  ago  as  the 
locomotive  itself  differs  from  its  predecessor  at  that  time.  In 
this  case  it  is  entirely  independent  of  the  running  gear  of  the 
locomotive  and  consists  of  a  small  upright  double-acting  duplex 
pump  fastened  to  one  of  the  frame  braces,  in  such  a  location 
that  it  is  fed  by  gravity  from  the  tender.  Its  operation  is  con- 
trolled by  the  control  of  its  steam  pressure  in  the  cab  and  can 
be  as  finely  adjusted  to  the  running  conditions  of  the  locomotive 
as  can  an  injector.  It  discharges  through  a  feed-water  heater  in 
the  front  end  and  a  check  valve  on  the  front  tube  sheet. 

The  use  of  a  pump  was  necessitated  in  this  case  by  the  desire 
to  use  hotter  feed  water  than  can  be  successfully  handled  by  an 
injector.  The  exhaust  steam  from  the  pump  is  condensed  in 
the  feed-water  tank,  which  water  is  also  further  heated  by  a  sup- 
plementary connection  from  the  exhaust  passage  in  the  cylinders. 
In  this  way  the  feed  water,  if  desired,  can  be  heated  up  to  212 
degs.  before  reaching  the  pump  and  afterwards  by  a  proper  de- 
sign of  heater  or  economizer  in  the  front  end  can  be  put  into 
the  boiler  at  nearly  the  temperature  of  the  water  in  the  boiler, 
almost  all  of  which  heat  is  obtained  from  a  supply  that  is  ordi- 
narily entirely  wasted,  i.  c,  exhaust  steam  and  front  end  gases. 

From  experiments  which  have  been  made  of  the  temperature 
at  different  points  of  the  locomotive  boiler  it  is  easy  to  believe 
that  the  injection  of  feed  water  at  practically  the  temperature 
of  the  water  already  in  the  boiler  will  tend  toward  a  material 
reduction  in  boiler  repairs.  Furthermore,  the  heat  that  enters 
with  the  feed  water  naturally  does  not  have  to  be  supplied  from 
the  heating  surface  of  the  boiler,  thus  resulting  in  a  material 
saving  in  fuel.  \-^ 

It  is  interesting  to  examine,  for  a  special  case,  what  this  sav- 
ing might  actually  be.  The  total  heat  in  one  pound  of  steam  at 
200  lbs.  pressure  is  about  1,200  B.  T.  U.  The  temperature  of 
the  water  in  the  boiler,  200  lbs.  gauge  pressure,  is  about  387  degs. 
and  assuming  a  temperature  of  feed  water  at  60  degs.,  if  this  feed 
water  is  heated  to  300  degs.  before  being  put  into  the  boiler,  we 
have  added  243  B.  T.  U.  or  over  20  per  cent,  of  the  total  amount 
of  heat  required  in  changing  the  feed  water  at  60  degs.  into 
steam  at  200  lbs.  pressure,  all  of  which  heat,  with  the  exception 
of  that  rejected  by  the  pump,  has  been  obtained  from  that 
ordinarily  wasted.  With  the  injector,  on  the  other  hand,  the 
heat  that  is  put  into  the  feed  water  is  all  taken  from  the  live 
steam  in  the  boiler  and  hence  there  is  no  gain  from  waste 
sources,  nor  is  the  feed  delivered  at  anywhere  near  the  tempera- 
ture of  the  water  in  the  boiler. 

In  considering  this  question,  it  should  not  be  forgotten  that 
a  feed-water  heater  which  would  give  the  temperature  assume<l 
above  will  also  act  as  a  feed-water  purifier  and  much  of  the 
scale-forming  impurities  will  be  deposited  on  the  tubes  oT  the 
heater.  This  would  be  hard  on  the  heater,  but  a  good  thing  for 
the  boiler. 


180 


AMERICAN    ENGTNK.ER    AND    RAILROAD    JOURNAL. 


EQUALIZERS  ON  PASSENGER  TRUCKS. 


To  THE  Editor: 

Referring  to  the  communication  on  page  102  of  the  March 
issue  of  your  journal  on  "Equalizers  on  Passenger  Car  Trucks." 
If  we  remove  the  equalizers  from  our  passenger  car  trucks  and 
put  blocks  between  boxes  and  frame,  we  would  practically  have 
a  caboose  truck  or  a  freight  car  truck  with  elliptic  springs,  and 
anyone  who  ever  rode  in  a  caboose  knows  the  bad  riding  quali- 
ties of  such  a  truck.  On  the  other  hand,  everyone  knows  the 
smooth  riding  qualities  of  a  si.\-whccl  truck,  and  this  is  brought 
about  by  the  greater  equalizing  eflfect  as  the  same  number  of 
springs  are  generally  used  in  six-wheel  trucks  as  are  used  in 
four-wheel   trucks.     If   we   were   able   to   remove  the   equalizers 


Fig.l 


FiK.2 

from  passenger  car  trucks  and  get  the  same  results,  we  should 
for  the  same  reason  be  able  to  remove  the  equalizers  from  our 
locomotives  which  every  locomotive  export  knows  is  impossible, 
otherwise  they  would  have  been  removed  long  ago,  as  they  arc 
a  great  deal  more  expensive  both  as  to  first  cost  and  mainte- 
nance, than  passenger  truck  equalizei*s. 

I  have  in  mind,  at  present,  some  Mogul  engines  which  were 
under  my  jurisdiction,  that  rode  so  rough  that  some  engineers 
refused  to  go  out  on  them,  and  they  were  continually  break- 
ing .springs  and  spring  rigging.  These  engines  were  not  equal- 
ized between  the  drivers,  only  from  front  driver  to  truck,  and 
after  a  careful  investigation  we  placed  equalizers  between  all 
wheels,  making  a  continuously  equalized  spring  rigging.  Fol- 
lowing this  change  they  were  the  best  rigging  engines  on  tlic 
road.  I  do  not  know  why  the  same  should  not  be  true  on  pas- 
senger trucks. 

I  inclose  two  sketches  of  patented  devices  in  which  the  inten- 
tion was  to  get  an  equalizing  effect  on  a  four-wheel  truck  equal 
to  the  six-wheel  truck,  I  do  not  remember  the  patentee  of  the 
arrangement  in  Fig.  1,  but  l-ig.  2  is  the  Standard  Car  Truck 
Company's  truck. 

In  my  opinion,  on  account  of  the  roughness  of  some  of  our 
roads,  what  we  want  is  more  equalization  instead  of  reducing 
it.  The  cause  of  easy  riding  of  European  cars  is  mainly  because 
of  the  perfect  condition  of  the  roadbed  and  its  perfect  mainte- 
nance, and  the  trucks  are  also  much  lighter  on  account  of  the 
much   lighter  weight  and  smaller  size  of  cars. 

Yours  truly, 

Indi.\nai»oi.i.s,  Tnii.  IV  D.  Lock  wood. 


STEEL  BOX  CARS. 


To  THE  Editor  : 

I  would  like  to  ask  a  few  questions  about  the  all-steel  box 
cars  of  the  Union  Pacific  type,  as  built  at  the  Omaha  shops,  and 
illustrated  in  your  April  issue. 

1.  What  is  going  to  happen  when  the  steel  side  and  floor  plates 
become  damp  from  either  the  material  carried  or  from  frost? 
It  must  be  remembered  that  no  sunlight  can  dry  out  the  inside 
of  a  box  car  as  it  can  a  steel  flat,  or  gondola  car. 

2.  What  will  be  the  result  when  these  side  or  bottom  plates 
do  become  rusted  and  pieces  of  rust  drop  oflF  into  a  cargo  of 
grain? 


3.  In  view  of  the  above  possibilities,  should  not  a  light  wooden 
flooring  be  laid  over  the  steel  floor  plates  and  light  wooden  posts 
be  bolted  to  the  T-iron  posts  and  a  light  wooden  inside  lining 
be  nailed  to  them?  If  wooden  grain  doors  were  provided  this 
would  keep  any  of  the  material  being  carried  from  touching  the 
steel  in  any  place.  All  of  the  above  wood  could  be  of  the  fire- 
proof variety  if  thought  necessary. 

I  ask  the  above  questions  in  view  of  the  fact  that  the  standard 
box  car  of  to-day  is  available  for  lading  of  practically  all  kinds 
and  I  am  afraid  that  a  steel  box  car  of  this  design  would  not 
fulfil  the  same  conditions  and  would  be  available  for  only  cer- 
tain limited  classes  of  freight,  which  as  a  general  proposition 
would  be  a  step  of  retrogression  instead  of  progress. 

Another  feature  of  these  cars  that  should  receive  attention, 
which  it  apparently  has  not  received  in  the  design  shown,  is  the 
matter  of  ventilation.  Such  a  car  as  has  been  built  by  the  Union 
Pacific  when  closed  and  sealed  would  in  hot  weather  simply 
become  a  bake  oven  with  a  resulting  damage  to  certain  other 
classes  of  freight  which  would  not  be  subjected  to  the  objections 
mentioned  above.  There  is  also  the  matter  of  sweating  follow- 
ing the  cooling  down,  which  was  mentioned  in  your  editorial  on 
this  subject.  Ventilators  could  easily  be  applied  to  these  cars 
and  would  largely  eliminate  this  trouble.  .  i;.-; 

I  am  convinced  that  steel  box  cars  will  eventually  supersede 
wooden  cars,  but  I  do  not  believe  that  the}'  will  be  a  tightly 
sealed  box  with  no  inside  ventilation  or  insulation. 

New  York  City.  John  A.  Teufer,  Jr. 


LOCOMOTIVE  EQUALIZERS. 


To  the  Editor: 

There  arc  .some  faulty  designs  in  locomotive  details,  which,  it 
seems  to  me,  could  be  corrected  at  the  locomotive  works  with 
no  appreciable  increase  in  first  cost  and  with  a  very  appreciable 
decrease  in  the  later  maintenance  expense.  These  little  details, 
if  more  closely  attended  to,  and  designed  with  foresight  as  to 
cost  of  maintenance,  would  be  much  appreciated  by  the  men 
responsible  for  the  upkeep  of  the  power.     At  most  all  shops  the 
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foremen  are  constantly  making  improvements  or  alterations  to 
better  design,  and  yet  new  engines  are  continually  being  built 
with  the  same   faulty  construction. 

One  such  instance  has  lately  come  to  my  notice  and  I  am  en- 
closing a  blue  print  showing  a  proposed  change  in  locomotive 
spring  rigging  which  will  illustrate  my  point.  The  change  as 
suggested  will  do  away  with  boring  and  bu.shing  the  pin  hole  in 
the  equalizer  and  bracket,  which  on  account  of  small  bearing  sur- 
tace  in  the  bracket  soon  wears  large  in  the  present  design,  per- 
mitting the  equalizer  to  ride  on  bracket  nuts  and  bolt  heads,  re- 
sulting in  loose  bolts  and  poor  equalization  of  weight  on  the 
springs  as  well  as  a  large  expense  in  refitting  at  frequent  inter- 
vals. G.  D.  Siemantel. 


M  \v,   !'.'<»' 
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THE  CENTRAL  REPAIR  AND  MANUFACTURING  SHOP 


Its  Advantages  and  Disadvantages. 


By  C.  J.  Morrison.* 

(Kpitor's  Note. — This   article   is   based   on   recent  observation  and   study 
(  a  large  number  of  railroad  stiojis  in  various  paits  of  this  country.) 


The  majority  of  the  railroads  have  come  to  the  conclusion 
•Ji.it  there  is  economy  in  having  one  large  central  shop  which 
>iiall  do  the  heaviest  repair  work  and  also  serve  as  a  manu- 
facturing plant  for  the  system.  With  this  general  conclusion 
in  mind  much  work  has  been  undertaken  without  careful  study 
of  various  important  phases  of  the  problem,  .,.. 

Consider  first  the  repair  problem.  Probably  the  item  of  great- 
est importance  is  the  length  of  time  an  engine  is  out  of  service, 
fo  the  time  actually  spent  in  the  shop  must  be  added  the  time 
waiting  for  repairs,  and  the  time  in  transit  to  and  from  the 
hop.  If  this  total  time  out  of  service  is  less  than  the  total 
time  required  at  the  local  shop,  it  will  be  an  economy  in  point 
of  time  to  send  the  engine  to  the  central  shop.  A  careful  study 
of  the  records  of  a  large  number  of  shops  on  different  roads 
>liows  that  the  large  shops  are  able  to  handle  an  engine  in  from 
,>5  to  45  per  cent,  less  time  than  the  smaller  shops  on  the  same 
road,  considering  time  in  the  shop  only.  However,  an  engine 
often  stands  on  the  hospital  track  waiting  for  repairs  a  longer 
time  than  it  spends  in  the  shop,  thus  placing  the  large  shop  on 
a  par  with  the  smaller  shops  as  regards  the  time  clement. 

As  a  rule  an  engine  does  very  little  waiting  at  one  of  the 
small  shops,  but  is  taken  out  of  service  and  placed  in  the  shop 
on  the  same  day.  This  difference  is  accounted  for  in  several 
ways.  First,  the  small  shop  is  usually  in  charge  of  a  master 
mechanic,  who  also  has  charge  of  the  division  upon  which  the 
shop  is  located,  while  the  large  shop  is  entirely  divorced  from 
the  road  and  is  in  charge  of  a  shop  superintendent.  As  the 
master  mechanic  has  control  of  the  engine  all  the  time,  he  is 
able  to  keep  it  in  service,  by  the  aid  of  careful  roundhouse 
work,  until  he  can  handle  it  to  advantage  in  the  shop.  On  the 
other  hand,  the  shop  superintendent  has  no  voice  in  the  matter, 
;ind  an  engine  may  be  sent  to  him  six  weeks  before  he  can  pos- 
sibly find  room  for  it  in  the  shop.  Engines  are  also  often  sent 
without  any  notice  being  given  that  they  are  to  be  shipped  and 
without  any  report  being  made  as  to  the  nature  of  the  repairs 
required.  This  frequently  results  in  an  engine  standing  in  the 
shop  for  days  waiting  for  some  part,  such  as  a  cylinder  or  a 
firebox,  while  the  material  would  have  been  ready  had  a  proper 
report  preceded  the  engine.  The  organization  on  many  roads 
is  deficient  in  this  respect.  In  order  that  the  central  shop  may 
effect  an  economy  in  the  time  required  for  repairs,  the  hearty 
support  of  the  outside  points  must  be  given. 

A  scheme  which  is  giving  satisfactory  results,  is  to  assign  an 
arbitrary  mileage  to  each  engine  when  it  leaves  the  shop.  As 
soon  as  a  master  mechanic  receives  an  engine  from  the  shop 
he  assigns  a  mileage,  based  on  the  condition  of  the  engine, 
tlic  service  expected  and  the  division  upon  which  it  is  to  be 
operated,  which  it  must  make  before  it  is  again  shopped.  Thus 
an  engine  in  a  level  countrj'  with  good  water  may  be  assigned 
po.ooo  miles  while  the  same  engine  if  operating  in  a  bad  water 
district,  with  heavy  grades  and  curves,  might  be  assigned  only 
Oo.ooo  miles.  At  the  first  of  the  month  each  master  mechanic 
makes  a  report  showing  the  total  mileage  made  by  each  engine 
and  the  mileage  yet  to  be  made.  If  the  mileage  to  be  made  is 
decreasing  faster  than  the  actual  mileage  is  made,  an  explanation 
is  required.  '"v.   -^"     ■;'"  ^'''■' 

For  example,  assume  that  engine  1987,  turned  out  of  the  shop 
February  1st,  is  assigned  90.000  miles,  makes  3,000  miles  dur- 
ing February  and  is  shown  March  ist  as  still  able  to  make  80,000 
miles,  an  explanation  must  be  made.  On  the  other  hand,  after 
an  engine  has  been  out  several  months  and  the  mileage  required 
is  getting  low,  light  repairs  may  be  given  to   it,  and  the  next 

*  Ccnorni  Erectinft  Foreman.  Topcka  Shops,  Atchison,  Topcka  &  Santa 
Fe   Railwav. 


report  show  an  increase  in  the  mileage  required.  In  this  case 
an  explanation  is  also  given.  By  this  method  a  close  tab  is  kept 
on  the  condition  of  the  power  and  the  approximate  date  when 
each  individual  engine  is  to  be  shopped  is  known.  Space  in  the 
shop  is  reserved  accordingly  and  material  is  gotten  ready  in 
advance.  Wrecks  alone  interfere  with  this  scheme,  but  as  a 
certain  allowance  is  made  for  these,  no  serious  disadvantage  is 
caused. 

In  the  matter  of  cost  of  repairs  the  large  shop  is  found  to  be 
able  to  do  the  same  work  at  from  20  to  35  per  cent,  less,  in- 
cluding surcharges,  than  the  smaller  shops.  This  is  largely  due 
to  the  organization  possible  in  the  large  shop.  Here  men  be- 
come specialists  and  do  their  own  particular  work  in  a  time 
impossible  to  the  all-around  man  in  the  snialler  shops.  How- 
ever, the  large  shop  will  not  be  able  to  effect  this  saving  un- 
less standard  parts  and  specifications  are  adopted  and  strictly 
adhered  to.  Each  shop  must  be  required  to  finish  material  to 
standard  and  to  erect  and  imiintain  the  engines  to  standard 
specifications.  It  is  a  very  common  practice  on  some  roads  for 
an  engineer,  road  foreman  or  master  mechanic  to  change  en- 
gines from  the  standard.  Not  only  this,  but  the  different  shops 
on  a  system  often  finish  material  and  erect  engines  according 
to  their  own  ideas.  This  adds  greatly  to  the  expense  of  main- 
tenance as  an  engine  must  be  made  standard  again  when  it 
changes  divisions  or  when  it  goes  to  the  general  shop.  In  some 
cases  the  added  expense  is  as  much  as  threefold.  Assume,  for 
instance,  that  a  new  engine  just  received  from  the  builder, 
standard  in  every  detail,  is  altered  by  some  master  mechanic, 
makes  its  mileage  and  is  sent  to  the  general  shop.  As  the  shop 
has  no  authority  for  the  changes,  the  engine  is  erected  to  stand- 
ard prints,  and  returns  to  the  division  from  whence  it  came. 
Here  it  is  again  altered.  If  engines  are  changed  from  standard 
so  that  each  engine  becomes  a  problem  in  itself,  the  advantage 
of  the  specialists  is  largely  eliminated. 

From  the  manufacturing  standpoint  the  importance  of  stand- 
ards becomes  even  more  evident.  The  large  shop  is  placed 
practically  on  a  small  shop  basis  if  articles  must  be  made  to 
different  specifications  for  each  point  on  the  road.  Economj'  is 
obtained  only  when  each  article  is  made  in  large  quantities.  Not 
only  is  this  true  concerning  the  actual  manufacture,  but  the 
stock  required  becomes  smaller  as  the  number  of  different  pat- 
terns decrease.  On  some  roads  it  is  the  practice  for  each  di- 
vision on  a  system  to  have  its  own  standards  and  its  own 
methods.  This  means  that  the  central  shop  must  manufacture 
separately  for  each  division  and  also  that  finished  material  can- 
not be  transferred  from  one  division  to  another,  but  that  each 
must  keep  its  individual  stock.  It  also  means  that  unless  great 
care  is  taken,  articles  manufactured  for  one  division  will  be 
shipped  to  another  where  they  will  be  practically  useless.  To 
prevent  such  mistakes  the  cost  of  supervision  is  increased. 

The  practice  of  manufacturing  at  one  central  shop  and  ship- 
ping material  to  the  smaller  points  ready  to  apply  has,  m  many 
instances,  raised  the  cost  of  repairs.  This  increased  cost  was 
brought  a])<)nt  by  the  api)lication  of  new  material  where  the  old 
parts  should  have  been  repaired.  Instances  arc  recorded  where 
entire  new  driving  boxes  have  been  applied  instead  of  new 
brasses  being  pressed  into  the  old  boxes.  New  shoes  atid 
wedges  are  put  up  to  avoid  lining  the  old  ones,  and,  in  one 
extreme  case,  a  new  four  guide  crosshoad  was  applied  to  avoid 
thirty  mitnitcs'  lathe  work  on  the  old  one.  Examples  of  these 
practices  are  not  confined  to  any  one  system,  but  have  been 
observed  on  large  roads  all  over  the  country.  Such  work  can 
be  eliminated  by  careful  supervision  and  by  impressing  on  the 
foreman  the  cost  of  each  article. 

It  is  obvious  that  the  central  repair  and  manufacturing  plant 
w  ill  be  an  economy  onl>-  when  standards  for  parts  and  for  erect- 
ing are  adopted  and  strictly  adhered  to,  wdien  engines  arc  re- 
quired to  make  a  specilic  mileage,  when  careful  inspection  re- 
ports precede  an  engine  to  the  shop,  when  the  shop  is  notified 
in  advance  when  such  engines  will  be  shopped,  and  when  the 
waste  of  material  is  eliminated.  The  last  clause  should  be  un- 
derstood to  include  stopping  the  practice  of  robbing  an  engine 
before  it  is  sent  to  the  central  shop. 
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FOUR-CYLINDER    SIMPLE    LOCOMOTIVE — LONDON    AND   SOUTHWESTERN    RAILWAY. 


FOUR-CYLINDER  SIMPLE  TEN  WHEEL  LOCOMOTIVE. 


London  and  Southwestern  Railway. 


By  Chas.   S.  Lake,  A.  M.  I.  Mech.  E. 


The  London  and  Southwestern  Railway  has  had  in  service 
during  the  past  i8  months,  a  class  of  four  cylinder  simple  loco- 
motives of  the  ten-wheel  type  built  from  designs  prepared  by 
Mr.  D.  Drummond,  locomotive  superintendent,  which,  in  view 
of  the  very  general  interest  being  taken  in  this  tjpe  of  power- 
ful, high  speed  locomotives,  offer  many  points  of  interest. 

The  four  single-expansion  cylinders  are  arranged  as  in  the 
de-Glchn  compounds,  viz. :  with  one  pair  inside  the  frames,  be- 
low the  smokebox,  driving  the  crank-axle  of  the  leading  pair 
of  drivers,  and  the  outside  cylinders  set  back  of  the  truck  and 
connecting  to  the  middle  drivers.  The  cylinders  are  all  l6  x  24 
in.  and  two  separate  sets  of  valve  gears  are  provided,  the  inner 
one  being  of  the  Stephenson  type  and  the  outer  of  the 
Walschaert.  The  driving  wheels  are  72  in.  diameter  and  the 
total  weight  in  working  order  is  163.520  pounds.  The  tractive 
effort  figured  as  two  simple  engines  is  25,300  pounds. 

These  locomotives  have  been  designed  primarily  for  dealing 
with  the  heavy  and  fast  passenger  trains  comprised  in  the  prin- 
cipal express  summer  services  of  the  London  &  South-Western 
Railway,  They  are  employed  on  the  west  of  Salisbury  division 
and  chiefly  between  that  place  and  Exeter,  where  heavy  and 
continuous  grades  are  met  with.  Some  of  these  have  an  in- 
clination of  I  in  70,  and  the  one  which  reaches  its  summit  shortly 
after  clearing  Honiton  tunnel  is  10  miles  long;  the  highest  point 
being  470  feet  above  sea  level. 

The  principal  "West  of  England"  expresses  of  the  London 
&  South-Western  Railway  consist  during  the  summer  months  of 
seven  30-ton  corridor  cars  and  one  40-ton  dining  car.  The  trains 
are  vestibuled  throughout  and  weigh  loaded  about  280  tons,  ex- 
clusive of  engine  and  tender.  The  new  4-6-0  type  4-cylinder 
locomotives  were  used  for  the 
first  time  on  this  traffic  during 
the  summer  of  1906.  They  worked 
the  trains  regularly  between 
Salisbury  and  Exeter  and  rice 
versa,  a  distance  of  88  miles ;  the 
average  speed  being  52  miles  per 
hour.  The  coal  consumption  dur- 
ing the  heaviest  period  of  serv- 
ice, viz.,  July,  August  and  Sep- 
tember, averaged  40  IDs.  per  mile, 
the  lowest  rate  being  35  lbs.  and 
the  highest  47.3  lbs.,  and  evapo- 
ration of  water  was  at  the  rate  of 
10  lbs.  per  pound  of  coal  burned. 

During    the    winter    of     1906-7 
the   engines    have    been    employed 


hauling  special  freight  trains  running  on  a  fast  schedule  between' 
Salisbury  and  Exmouth  Junction  (Exeter).  These  trains  make 
one  intermediate  stop  of  30  minutes'  duration  at  Yeovil  Junc- 
tion, and  they  are  allowed  4  hours  6  minutes  gross,  or  3  hours 
36  minutes  net  running  time  in  which  to  perform  the  journey. 
The  trains  are  comprised  of  45  to  50  loaded  cars  of  miscellane- 
ous types,  the  total  weight  of  train  varying  from  600  to  700  tons 
behind  the  tender.       :^    ■:      ! 

The  cranks  on  the  front  axle  are,  as  will  be  seen  in  the  illus- 
trations, of  the  balanced  type  having  large  projections  opposite 
the  crank  pins;  there  are  no  weights  cast  with  or  attached  to  the 
wheel  centers,  these  being  unnecessary,  as  all  the  revolving^ 
weights  are  balanced  in  the  axle  and  in  the  planes  in  which  the 
larger  part  of  the  disturbances  are  created.  The  stresses  are 
kept  more  nearly  in  line  when  axles  are  constructed  in  this  way 
and  a  much  easier  running  engine  results. 

The  crank-axle  is  of  mild  steel  of  the  built  up  design,  the 
webs  being  in  one  piece  with  the  balance  weights.  The  throw 
of  the  cranks  is  12  in.,  but  that  of  the  coupling  rods  is  only  10 
in.  The  crank  pins  and  coupling-rod  pins  for  the  outside  cylin- 
ders are  in  one  piece,  but  are  turned  to  diflferent  diameters  with 
2  in.  of  eccentricity. 

The  outside  cylinders  are  each  connected  to  the  frame  by  a 
box  casting  or  distance  piece,  which  locates  the  cylinder  center 
properly  in  line  with  the  crank-pin  of  the  middle  drivers.  This 
casting  is  made  considerably  shorter  than  the  cylinder  itself,  so 
that  it  fits  closely  in  between  the  rear  truck  wheel  and  front 
driver,  whereas  the  cylinder  itself  overlaps  the  latter.  Inciden- 
tally this  permits  of  the  total  wheel  base  being  shortened,  inas- 
much as  the  lea<Iing  drivers  are  brought  closer  up  to  the  truck 
than  could  be  done  if  the  outside  cylinders  were  bolted  to  the 
frames  for  their  entire  length.  The  inside  cyhnders  are  inclined 
at  I  in  14,  their  axes  intersecting  the  center  of  the  crank-axle, 
which  is  driven  through  connecting  rods  6  ft.  6  in.  long. 

The  four  cylinders  are  each  16  in.  diameter,  giving  a  total 
piston  area  of  804   square  inches,  witli   a  piston    stroke  of  24 
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FOUR-CYLIXItER    SfMPLE    LCX'OMOTIVE-— IjOXUO>'    A^i>  ^t;TH\\>;STt:KX  /RAltWA 


FOUR-CYLINDER  SIMPLE  TEN  WHEEL  LOCOMOTIVE. 


London'  and  Socthwkstern  Railway^: 


By  Chas.  S.  Lake,  A.   M.  I.  Mech.  Eti^;:;^; 


The  London  and  South\vc>tcrn  Railway  ha*  had  in  service 
during  the  past  i8  nionths.  a  class  of  four  olinck-r  -iniple  loco- 
lu-.nives  oi  the  tcn^wheel  type  built  from  designs  prepared  by 
Mr!  U.  Druinnmnd.  locomotive  supofintcndcnt.  whioh.  in  view 
.1  tlje  very  gitaral  interest  being  taken  h\  tiiis  t\pe  of  powtr- 
in!.  high  speed  locomotives.  otTer  many  points  of  interest.  '■;.;■.  ;■•.■ 
;  Tlie.  lot^".  ;siHgle-e:xpansif»iv  cyliitdcr^  var*:, arranged  as  in  the 
CfJi'fiUbn  compounds,  vi/:   with  oni-  pair  inside  the  frames,  1k-- 


haulinff  special  freight  trains  running  ori  a  faS^t  <<-!k>du1c  between 
S;ili>bur\  and  Hxmouth  Junein>n  (  Rxeterl.  'ilie^c  trains  make 
CHie  intfrnudiate  stop  of  .v>  minutes'  dnratioti  at  Yeovil  Jurtc- 
tJon,  and.  they  are  allowed  4  hours  (»  nrinutes  gross,  or  3  hours 
30  mimites  net  running  time  in  which  to  ^perfurm  the  journey. 
The  trains  arc  e<'mprised  of  45  to  50  |i»adt-U  cars  of  miscellane- 
ous t\  pes,  the  total  weight  "'ftraiti  varying  from  ♦00  to  7f>3  tons 
behind  the  tefider.         '   .  ■     '  ':::'':} S.  f:^ 

The  cranks  ou  the  front  I'xlc  artv  as  will  be  ^een  in  the  illus- 
trations, (.f  the  balanced  t}i>e  having  large,  projections  opposite 
the  crank  pin>;  there  are  no  \Il  eight  sea-*!  with  or  attached  to  th^ 
iiiilicelc<enfeTs,  these  being  tmtieceiisaijy,  is.  all  the  revidving 
weights  aire. balanced  in  the  :iixle  aii4  i.ii  the  planes  in  whiclt  the 
larger  pai-t  of  the  disturbances  ate  created.  The  stresses  ar-0 
kept  more  nearly  in  line  when  axk-*.' are  c«>n>inuted  in  thi~  xvay 


iJtxv    tiie   smokebox.   driving    the   crank-axle   of   the   leading   pair 

■  I  driver:;,  and  the  t>utsi«le  cvlinders  set  back  of  tlic  triick  and  and  a  nutcb  ea.sur  runnin:g  engine  resu|i!i,. 

a>w)io«:iJiiigvlotJie  middle  driv*:rs.    The  c\Hridvrs  are  all  i6vx;  J4  :      l^te  c                             miM!:  Slop?  of  t^K-  l»uilt  up  de«^iRU.::<h? 

Jit),  and  two  separate  sets  of  valve  gears  are  provided,  the  inner  webs  l»eing  in  one  piece  with  the  l»alaiice  weights. :  The  thfoyi.' 

Viu-    being    of     the     Stephenson     typu    -and     the    outer    of    the  of  the  cranks  t.i^>  in,,  but  that-ot  ,«be  cyUpiing  rr>dis  i.s  only-   m 

Uitlschaert      The   driving    wheels   art  ji'  in.   diameter  and  ;the  ^iri.   .The  crank  pi"-^  -iud  coupling-rod  piiis  lor- itht  oWi^ilc  cy  Will - 

tUi*i  weight  in  Avorkitig  order  is  :t63i>30  pounds;.   The  tractive  ders  ate  in  one  i+ieiv.  but  ^r«  turned  to  dittet^nt  diauietets  with 


cffutt  ligured  as  two  simple  engines  is  25,300  pi  mnclsr.:  .■  ;;-^ 
;•'  .■These  locomotives  have  been  designed  primarily  for  dealiing 
■=v.  with  the  heavy  and  fast  jjassenger  trains  comprised  in  the  prin- 

'irijjal  express  summer  services  of  the  Ivondon  &  Sonth-VVestern 
Vivyiway.  They  are  employed  on  the  west  of  Salisbury  division 
;*^m<l   chiefly  between   that   i)lace   and   Exeter,   where   heavy   and 

■  <'ontiimous   grades   are   met    with.      .Sonic  of  these   have   an   in- 


■3.'!in.'of-"vccentricity.  .    .•''^;.%  ..., ■■■■::■.:  ^-r'-'  ■\'--.^  ;.':  •  ■■.■-■/■vy-.-'.-' 

-The  outside  cvliinlers  arc  tai^t  >ontiksptcd  t/»  the  f  ratne/^y  ,a• 
bK>x  ta>ting  *tt  <li-tancepiccej  which  l«K"ftes  .the  c\  Tinder  renter 
properly,  iir  line  wiih  the  c.tardcrpin  of:  tlw' middle  drivers.  .Tljis 
casting  is  made  coiisiderably  shorter  than  the  cylinder  itself.  <o 
that  it  tils  clo>ely  in  between  the  tear  ttuckwlK-el  and  front 
driver,  whereas  the  cylin^Kr   it>elf  i)V!crlap<..  the  l^itter-i     Incj^len- 


/iination  of  I  in  70,  ami  the  one  %vhich  reaches  its  suniniit  sbi>rth'  tally  ilm  permits  « if  the  P>taT:^wheH  Haiy  heiijg  >>hdrtenc»l.  inas- 

after- clearing  lloniton  tunnel  is  10  miles  long;  the  highest  point  niiich  as  the  leading  drivers  are  hrouglrti^^                the  truck 

"bring  470  feet  above  sea  level.                   ./.".;;       '  . :  ■  ;.  than  coubl  be  duuc  if  ilic  «nitsidc  ^ylimlers  were  bolted  to  the 

Ihe   principal    "We^t   of   Eiigland**   expresses  of  ilie  .London  frtii^                                    lengilu    The  i"^i<l«.e\litKlers  are  inclined. 

^  SoHth-\\\  stern  Railway  consist  during  the  summer  niomhS  of  \at  :l  iiV  J^v'theii"  rives  liiterst^cMng  the  <ti>ter^       the  ctaink-axle. 

<^\:en;3o-ton  corridor  curs  an<l  one  40-t4*n  dining  cian   The  trains  \vhich  isv  drivvn  ilm >iiglr  ooimecimg  n^s:/6-  ft;  .-(>  ni/ 

ari-  ycstibnlcd  throuirhont  :iii<l  weiyh  loaded  about  i'8o  tons,  ex-  .   ;  The  iiirt  cv'lindcrs  are  .ea<?lJ>J6.in^dtatiletVr.  giving  a   loiai . 

•f  '.^4 


duMve   of   engine   and   tender.     IMre   new  4r6-0  type^  4-cylitidet>     pistxm  iit^^  ""■•  ^ 

.]"f.  iinotives     Were  .  used     for    :th<;  ■    -  r.  ■  '   ^  •■■'■.;  •.-;^.:  ^^Vr;:.^•"''?.  .    J^/;  ;  ■;^^  ;-:■,;;-- '■^.;  ■■''■;,-.^'^  4.'"   N-^-''-'  '^'-''^ ''j 'V  .;. 

S|irst    time  :  oit  :..thisi;  frhrtTC,  -during  '  ''{;./. '  ;:,:^;.^''-';"'\--'.';''..  :v  ■!'■:' -•.'"-/i'  ^rA/^'-^^'/v^'^-;  V.':v;-.V"^'v  ;  ■-]' .- '. "  r  ."■  :■  ''%^  J^^t^';^'  ^ -"T^l  0; 


ilu'  suinmct  bi  19^6.  'riicy  .wpr^pd 
»bl        trains      reguTatly       hot  ween 
S.ilisbury    and     llxeter    and    .ffV*'' 
rr/itry  a  distAnce  of  .K8  inilesMlie 
;' ^^^  '"•tge.  ^peed  being  =;-2  niiles  pet 
:..  lioiir.    The  co.al  -W ►lisuniption  «lur-v 
^^^■big:  thev  hcavie«iit   jxeripd  of  svrv^, 
;*^  it'c*  yi^;  Jiiljv  Aujjnst  audi  Sei»i 
;j:  Member.  iiveTAged  40  Ips.  per  mile, 
'he  lowest  rate  being  35  lbs..  an<l 
Uic  highe^t   47.3   lbs.,   atnl   evapo- 
ration f)f  wixter  was  at  the  rate  of 
10  lbs.  pet-  pound  of  coal  burned. 
.During    the    Avinter    of     100^1-7 
tile  engjoes^  have   been   employe',!. 


■   ••    «o,l."i»'l     . 


5  8)<- 
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inches ;  thus  we  find  they  are  in  the  aggregate  equal  in  volume 
to  two  cylinders  of  22  in.  diameter  by  26  in.  stroke  taking  steam 
■direct  from  the  boiler.  It  would  be  a  matter  almost  of  imprac- 
ticability to  fit  two  such  large  cylinders  inside  the  frames  and 
their  arrangement  outside  the  frames  could  only  be  accomplished 
at  some  inconvenience  to  come  within  the  width  allowed  by  the 
British  gauge  limitations. 

The  exhaust  ports  are  3  in.  wide  and  steam  ports  iJ4  in.  The 
port  faces  of  the  inside  cylinders  are  at  the  sides  so  that  the 
two  slide-valves  work  back  to  back  between  the  cylinders,  but 
the  outside   slide-valves   work  underneath   the  cylinders. 

Reversing  the  valve-motions  is  done  by  means  of  a  combined 
arrangement  actuating  all  four  gears  simultaneously  and  oper- 
ated by  a  steam  and  hj'draulic  device,  the  cylinders  of  which 
may  be  seen  in  the  drawings  located  just  inside  the  frame  on 
<ach  side  of  the  engine,  above  the  crank-axle.  The  steam  sup- 
ply to  all  four  cylinders  is  controlled  by  one  throttle  valve  and 
all  exhaust  through  the  same  exhaust  pipe. 

An  engine  having  the  cylinder  proportions  of  this  one  needs 
ample  boiler  capacity  to  ensure  success,  and  in  this  respect  the 
■designer  has  gone  practically  as  far  as  is  possible  within  the 
loading  gauge.  The  boiler  barrel  has  an  internal  diameter  of  5 
ft.  6  in.  at  the  front  and  is  14  ft.  2  in.  long  between  tube  plates. 
It  contains  340  steel  tubes  14  ft.  4J^  in.  long  by  i^:^  in.  outside 
diameter,  and  13  S.  \V.  G.  thickness. 

These  tubes  provide  2,210  sq.  ft.  of  heating  surface,  all  of 
which  may  be  regarded  as  effective  as  their  length  is  moderate 
and  the  special  spark  arresting  and  fuel  economizing  device 
located  in  the  smokebox  tends  to  retard  the  passage  of  the  gases 
through  the  tubes  and  creates  an  equal  draught  through  all  of 
them.  Much  valuable  heat  which  would  otherwise  pass  away 
into  the  atmosphere  unabsorbed  is  thus  retained  in  the  boiler 
in  contact  with  the  surfaces  prepared  to  receive  it.  The  boiler 
barrel  tubes  are  supplemented  by  two  groups  of  water  tubes 
across  the  firebox.  Ihese  have  an  outside  diameter  of  zYx  in. 
and,  in  the  aggregate,  number  112,  giving  an  additional  heating 
surface  of  357  sq.  ft.,  which,  added  to  the  160  sq.  ft.  of  the  fire- 
box plates,  and  the  2,210  sq.  ft.  of  the  ordinary  fire  tubes,  brings 
the  total  heating  surface  of  the  engine  up  to  2,727  sq.  ft. — an 
unusually  large  amount  for  a  British  locomotive.  The  grate  area 
is  in  proportion,  viz.,  31.5  sq.  ft.,  and  the  working  steam  pressure 
is  175  lbs.  per  sq.  in. 

The  cross  water  tubes  in  the  firebox  are  inclined  from  side 
to  side,  one  group  sloping  from  left  to  right  and  the  other  group 
in  the  opposite  direction.  This  ensures  thorough  circulation  of 
the  water  and  conduces  to  extreme  rapidity  in  steam  raising. 
The  rectangular  projection  seen  on  the  side  of  the  firebox  in  the 
photograph  is  a  covering  plate  for  the  hinged  doors  which  give 
access  to  the  ends  of  the  water  tubes  on  each  side.  Apertures 
are  formed  in  the  outer  shell  of  the  firebox  and  a  steel  casting 
riveted  on  around  each,  these  castings  being  faced  to  form  a 
joint  with  corresponding  faces  on  the  doors,  the  two  being  drawn 
up  tightly  together  by  means  of  studs  and  nuts  placed  all  round 
the  outside  of  the  faced  joint. 

With  a  view  to  still  further  increasing  the  efficiency  of  the 
boiler  Mr.  Drummond  has  added  a  feed-water  heating  apparatus. 
No  injectors  are  used  for  feeding  purposes;  their  place  being 
taken  by  two  duplex-feed  pumps  arranged  tandemwise  under- 
neath the  boiler  in  front  of  the  firebox.  They  are  set  vertically 
and  fastened  to  a  steel  cross  stay  plate  connecting  at  each  end 
with  the  main  frames.  The  exhaust  steam  from  the  pumps  is  ex- 
hausted into  the  tender  together  with  that  portion  of  the  main 
exhaust  which  is  required  to  heat  the  water  in  the  tank  to  the 
desired  temperature.  The  delivery  pipes  connecting  the  tender 
tank  and  the  boiler  are  carried  through  the  smokebox  where 
the  f:ed  water  is  further  heated.  The  water  is,  by  these  com- 
bined means,  brought  to  a  very  high  temperature  before 
entering  the  boiler  (hence  no  injectors)  and  the  pumps  are 
properly  regulated  to  furnish  a  supply  of  water  uniform  with 
the  rate  of  evaporation.  The  pumps  are  kept  in  operation  con- 
tinuously and  are  only  adjusted  to  meet  changing  gradients.  It  is 
important  to  note  these  features  in  the  design  of  and  arrange- 
ments connected  with  the  boiler  because  hitherto  the  attempt  to 


introduce  the  four-cylinder  simple  locomotive  on  British  rail- 
ways has  been  mainly  unsuccessful  owing  to  deficient  boiler 
power.  In  this  instance,  however,  special  attention  has  been 
given  to  enlarging  the  capacity  for  steam  generation,  and  with 
such  ample  cylinder  proportions  this  is  above  all  things  neces- 
sary. 

Mr.  Drummond  has  several  4-cylinder  simple  engines  of  the 
4-2-2-0  type  in  service,  in  which  a  leading  truck  precedes  two 
pairs  of  uncoupled  drivers.  The  cylinders  are  arranged  simi- 
larly to  those  of  the  engine  described  above,  but  in  place  of 
the  Walschaert  gear  of  the  outside  cylinders  the  Joy  motion 
is  employed.  These  locomotives  have  6  ft.  7  in.  diameter  driv- 
ing wheels,  four  cylinders  14  in.  by  26  in.,  total  heating  surface 
1,760  sq.  ft.,  grate  area  27.5  sq.  ft.,  and  steam  pressure  175  lbs. 

There  is  also  at  present  building  at  the  Nine  Elms  Works  of 
the  London  &  South- Western  Railway  a  further  series  of  en- 
gines, to  the  same  general  design  as  that  illustrated,  but  having 
cylinders  16}^  in.  diameter  by  26  in.  stroke  in  place  of  16  in.  by 
24  in.  of  the  "330"  class.  The  slide-valves  of  the  outside  cylin- 
ders will,  in  these  latest  locomotives,  work  on  top  instead  of 
below  the  cylinders. 

The  general  dimensions  of  the  "330"  class  are  as  follows: 

CENEKAL     DATA. 

Gauge   4   ft.   %Vi    in. 

Service     Passenger 

I'uel     Coal 

Tractive    cTort 25,300  lbs. 

Weight   in   working   order 163,520  lbs. 

Wtight    en    drivers 114,300  lbs. 

VVtight    on    leading   truck 48,160  lbs. 

Weight  ot   engine  and   tender   in  working  order 203,'>84   lbs. 

W  heel  base,   driving 13    ft.   4   in. 

Wheel  base,   engine  and  tender iJ3   ft.   2   in. 

RA'J-IOS. 

Weight  on  drivers  -;-  tractive  effort 4-5 

Total    weight    H-    tractive   effort 6.6 

Tractive  effort   X   diam.   drivers  —■  heating  surface 6<i0 

Total  heating  surface  H-  grate  area ' SG.5 

l-'ircbox  heating  surface  -^  total   heating  surface,  per  cent 18.6 

Weight  on   drivers   -¥   total   heating   surface 42 

Total   weight  -h-  total   heating  surface 60 

X'olume   both   cylinder.s,   cii.    ft 11.2 

Total    heating   surface   -f-   vol.    cylinders 243 

Grate   area    -i-    vol.    cylinders 2.8 

CYLINDERS. 

Sir 


Kind 


imple 


N  umber      .•  4 

Diameter   and   stroke 15   x   24    in. 

Valves    Bal.    slide 

WHEELS. 

Driving,    diameter    over   tires 72  in. 

Driving    journals,    main,    diameter 8  jn. 

Engine    truck    wheels,    diameter 42  in. 

Kngine   truck    journals,   diameter 6  in. 

BOILER. 

Working    pressure    *<i ■•»•.'» • ^ 75  lbs. 

Outside    diameter,    maximum .'. 07-)^   in. 

Firebox,     length 114  in. 

Tubes,   number   and  outside   diameter 340 — 1  Vt,  in. 

Tubes    length    14    ft.    ^Vi    in. 

Water    tubes,    number   and    diameter 112 — 2Ji  in. 

Heating    surface,    tubes 2,210  sq.  ft. 

Heating    surface,    firebox 160  sq.   ft. 

Heating    surface,    water    tubes 357  sq.   ft. 

Heating    surface,    total 2,727  sq.  ft. 

Grate    area     31.5  ?q.  ft. 

.Smokestack,    height    above    rail 13  ft.  2  ^   in. , 

Center  of  boiler   above   rail 108  in.  ' 

FEEi)    FU.MPS. 

Diameter   of   steam   cylinders ^Yt   •«• 

Diameter   of    water   cylinders .  ...        --^H  '»!. 

Stroke    of    both    cylinders 'S 8J4  »«. 

TENDER. 

Water    capacity    • 4,000  gals. 

Coal    capacity    4.5  tont 

Heating   surface   of   heater 382   sq.   ft. 


Cast-Iron  Car  Wheels.— There  is  not  another  essential  part 
of  the  freight  car  equipment  which  costs  the  railroad  companies 
so  little  money  compared  with  the  service  rendered  as  does  the 
cast-iron  car  wheel.  The  600  lb.  wheel  costs  about  $10.80  new, 
and  after  giving  a  mileage  of  40,000  to  70,000  it  is  turned  back 
to  the  foundry  at  a  scrap  value  of  about  $7.80,  giving  a  cost  per 
1,000  miles  of  about  5  cents. — Mr.  IV.  E.  Fowler  before  the  Ca- 
nadian Railway  Club. 


Foaming  Waters. — For  each  pound  additional  foaming  mat- 
ter per  1,000  gallons  of  water,  the  increased  expense  would  be 
equal  to  the  cost  of  pumping  and  treating  at  least  70  gallons  of 
water,  and  the  fuel  for  heating  it  to  the  temperature  of  boiler 
water.  In  addition  to  this  expense,  there  would  be  the  damage 
incurred  to  boilers  by  introducing  cold  feed  water  to  replace 
water  blown  out,  with  the  consequent  cooling  of  tubes  and  sheets. 
—Report  of  Committee,  Amer.  Ry.  Eng.  &  M.  of  W.  Assoc. 
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TONNAGE  RATING.*  of  about  5  pounds  and  a  loaded  60,000  pounds  capacity  car  of 

about  6  pounds  per  ton.     When  empty  both  cars   have  a   re- 

By  J.  E.  MtTHLFELD.t  sistance  of  about  9  pounds  per  ton.     For  each  5  miles  per  hour 

increase  in  running  speed  up  to  and  including  20  miles  per  hour, 

..,,,,„.         ,       .         ,    ,  I  pound  per  ton;  for  each  .1  per  cent,  of  ruling  grade,  2  pounds 

Locomotives  suitable  for  the  handhng  of  trams  of  the  great-  .             ,,           ,,              ri-                ...            ^                   *j 

^          .    .,  ,                            ,              •              ,,        , ,             .  per  ton,  and  for  each  degree  of  ruhng  curvature  not  compensated 

est  permissible  tonnage,  at  the  maximum  allowable  speed  over  _                  .           ^         uut-jjjr         jj-^-       1         •  ^ 

^^"^  ^                        .....          ,      , ,  ,           ,       ,,,...  7-10  pound  per  ton  should  be  added  for  additional  resistance, 

the  different  operating  divisions,  should  be  used  and  loaded  with  tu       j..        ^  r            j-.j             ^          uijux            u 

luc  ui.              I'          6                ,                                      yj^g  adjustment  for  gradient  and  curvature  should  be  for  such 

a  reasonable  remaining  surplus  of  power  to  prevent  liability  of  u-     *•                    a           .u                              •  »                  »u     j- 

**           ,.,.                   ,          ,,,       •           T              •            f  combination   as   produces   the   maximum    resistance   on    the   di- 

trains   failing   to   make   schedule   time.     Locomotives    of   great  ..                    u-  u  ^u     .    •          ..     u             *j       j 

"                   °           r         r  -1    1                     ,  vision  over  which  the   train   is   to  be  operated  and  curves  on 

newer  have  too  often   failed  to  meet  the  requirements  on  ac-  ,                      ^  j     .          •   •              r                        ^            j 

*             ,  .    .               ,     ,             .         .                  ^  .  grades  compensated  at  a  minimum  of  .035  per  cent,  per  degree 

count  of  being  attached  to  trains  of  greater  resistance,  as  prac-  ,            ^                 u     j-            j  j 

^                  .*,                  ,                 *.,                       '        *^.  of  curvature  can  be  disregarded. 

tical  experience  has  now  demonstrated  that  steam  locomotives  t       n        r      ^i.     j-a             •     .u          •  ^            r 

^             ,             .                             ,                  .....  lo  allow   for  the  difference  in  the   resistance  of  emptv,  par- 

of  70,000  pounds  tractive  power  can  be  as  satisfactorily  mam-  •  11     1     j  j         1     j  j             .l     x  n      •          i-     .        .  'n 

'  '        ,                    r      1      1-       f    •  I            ,            ,-          .    .,    .  tially  loaded  or  loaded  cars,  the  following  adjustment   ngures, 

tained  and  operated  for  hauling  freight  as  those  of  one-half  the  ,  ■  .                   ^  ^,       ,-n-              .     ^                j-    j  j  u     ^u     j-a 

.                                          00  which  represent  the  difference  m  tonnage  divided  by  the  differ- 

capaci }'.                                             ,       ,        ,                ence  in  number  of  cars  as  between  the  loading  for  loaded  and 

Speed  and  grade  are  factors  that  largely  control  the  loading  ^           ,.         11.1        iij^.i             wr        t 

*^            .     **             ,,          ,                  f    ,    •                .          T.        ■  empty  car  trains,  should  be  added  to  the  weight  of  each  car: 
of  locomotives  as  well  as  the  cost  of  their  operation.     Running 

speeds  of   15,  20  and  25  miles  per  hour  are  more  economical  M^mmum  grade........................ is  tons  per  car 

than  speeds  of  10,  30  and  35  miles  per  hour.     In  general  freight  -5%             "    ••••' • ^      "       '      " 

yet/'  _■••  ^K.  "••       .  _,   ••  •• 

locomotives    handling    low    class    tonnage    should    be    loaded  .to  i.'M%        v  •^ 'T^^-ICii^I!!!l!!!ICI;C*r«     ~      *      "^ 

haul  trains  at  an  average  schedule  speed  between  terminals,  in-  inn^'         .  II-  :^^^''•■•-'^*^••^^•'•■:••.'■•;•L |     "      !*. 

eluding  road  delaj'S,  of  from  12  to   15  miles  per  hour,  on  low  2.50%         ,;••>............., .>.^>iii!.  i      "      " 

grade,  and  of  from  10  to  12  miles  per  hour  on  high  grade  lines.  Different  ratings  should  be  provided 'for  the   following  tem- 

which  is  as  fast  as  economy  will  allow.    This  will  require  a  run-  perature  conditions : 

ning  speed  of  20  miles  per  hour  over  a  division,  except  on  the  Jhe  maximum  rating  for  above  45   degrees   Fahrenheit. 

ruling  grade  where  they   should  be  loaded  to  maintain  a  run-  The  next  rating  for  above  35  up  to  and  incuding  45  degrees 

ning  speed  of  8  miles  per  hour,  unless  the  grade  is  over  2  miles  Fahrenheit.     (Add  i  pound  per  ton  to  resistance  of  loaded  and 

in  length,  when  they  should  be   loaded  to  maintain  a   running  g^pty  cars  for  rating  above  45  degrees  Fahrenheit.) 

speed  of  from  10  to  12  miles  per  hour.     On  a  fairly  level  divi-  The  next  rating  for  above  20  up  to  and  including  35  degrees 

sion,  with  considerable  curvature,  it  may  be  necessary  to  reduce  Fahrenheit.     (Add  2  pounds  per  ton  to  resistance  of  loaded  and 

the  loading  on  the  ruling  grade  in  order  to  maintain  20  miles  3  pounds  per  ton  to  resistance  of  empty  cars  for  rating  above 

per  hour  over  the  other  portions  of  the  division,  in  which  case  a~  degrees  Fahrenheit.) 

the  rating  of  the  locomotive  for  20  miles  per  hour  is  the  ruling  The    minimum    rating    for   20    degrees    Fahrenheit    or    below. 

factor.      In    rating    locomotives    the    tonnage    determined    upon  (Add  4  pounds  per  ton  to  resistance  of  loaded  and  6  pounds  per 

should  be  such  as  will  give  the  same  resistance  behind  the  ten-  ton  ^q   resistance   of   empty   cars   for   rating  above   45   degrees 

der,  which  is  not  necessarily  the  same  dead  weight  Fahrenheit  ) 

The  hauling  capacity  behind  the  tender  of  a  simple  cylinder  with  heavy  snow  or  wind,  bad  rails  or  locomotives  in  indif- 

freight  locomotive,  having  a  ratio  of  not  less  than  4  between  ferent  condition,  special  allowance  must  be  made  to  meet  the 

tractive  power  and  weight  on  drivers,  and  operating  on  straight,  conditions.          *   ?       ^^ 

level  track  at  a  speed  of  8  miles  per  hour  may  be  represented  Care  should  be  exercised  when  the  temperature  is  below  45 

by  the  following  formula:  degrees  Fahrenheit  and  varies  during  a  24-hour  period  that  the 

H  =  Q'  X  s  X  .8p  ^  ^^  ^^  _^  which  highest  permissible   rating   is  used   for   runs   which  occupy  the 

,-             .                              P  .            ,                 ,        ,                    ,    ,  time   of   day   when   the    most    favorable   temperature,    rail    and 

n  =  maximum  hauling  capacity  m  pounds  at  rear  of  tender  at  a  speed  of  ,                 ... 

8  miles  per  hour.  weather  conditions  may  exist. 

S  ^  stS^of *'piswn"?n"tiet.'"''''"'  I"   making   up   trains   the    loaded    and   heaviest  capacity   cars 

P  =  indicated  boiler  pressure  in  pounds,  should  be  placed  ahead  and  house  car  doors  should  be  closed 

D  =  diameter  of  driving  wheels   in   feet.  ,    .      ,      , 

W  =   weight   in    ton.s  of   engine   and   tender   in   working   order,    including  and   locked. 

10  =  rol&g  ret'stancrplrTon  ^f  Womotive  in  pounds  at  8  miles  per  hour.  When   a   helper  locomotive   is  used  on  a   train   as   a   double- 

From  the   maximum   hauling  capacity,   so   derived,   the   avail-  header,  90  per  cent,  of  the  combined  ratings  for  the  locomotives 

able  hauling  capacity,  at   any   desired   speed  above  8  miles   per  should  be  used.     When  a  helper  locomotive  is  used  as  a  pusher 

hour  that  will  give  between  250  and  650   feet  of  piston   speed  the  combined  ratings  for  the  locomotives  should  be  usea. 

per  minute,  can  be  determined  by  the  following  formula :  Special  rules  must  be  made  for  special  cases,  as  the  combi- 

In  which  A  =  II  [1.  —  (P  —  250)  .001].  nation  of  speed  and  load  that  may  give  tRe  best  result  will  dc- 

/  R  X  S  \  pend  largely  upon  the  density  and  kind  of  traffic,  length  of  run, 

In  which  P  =:  5(i.02?(         —     J  operating  limit  for  length  of  train,  ruling  and  momentum  gradi- 

TT ...              .»     .            J       .            r  .    J       ».*...»  ent  and  curvature,  reserve  curves,  elevation  of  curves,  condition 

H  =  maximum  hauling  capacity,  in  pounds,  at  rear  of  tender  at  a  speed  '                                  '     .                                                   .   *     1 

of  8  miles  per  hour.  of  rail  and  roadbed,  main  and  passing  trackage,  water  and  fuel 

D  =:   diameter  of   driving  wheels,   in   feet;  ^^.               ,                j^xiji                i-_ 

S  =  stroke  of  piston,  in  feet;  Stations,  slow  orders,  stops,  fuel  and  locomotives. 

li  =:  desired  running  speed,  in  mi'es  per  hour;  

P  =  piston  speed,  in  feet  per  minute;  

A  =r  available  hauling  capacity  of  locomotive,  in  pounds,  behind  tender  at  /-.tt                  c               tt                     t                    ^     ^            jt^t. 

desired  5peed.  "^  '  '^  CoAL  UsED  IN  Steam  H  EATING. — In  some  tcsts  made  by  the 
From  the  available  hauling  capacity  so  derived  must  be  de-  Gold  Car  Heating  and  Lighting  Company  on  the  Northern  Pa- 
^ucted  a  resistance  of  2  pounds  per  ton  for  each  .i  per  cent,  of  cific  Railway  in  extremely  cold  weather,  it  was  found  by  catch- 
grade  and  2  pounds  per  ton  for  each  degree  of  curvature  not  jng  the  drips  from  the  cars,  that  sixty-two  pounds  of  water  per 
•compensated,  using  this  adjustment  for  the  combination  of  grade  car  per  hour  were  obtained.  Ordinarily  the  consumption  of 
and  curvature  that  produces  the  maximum  resistance  on  the  steam  would  not  average  over  fifty  pounds,  rience  it  will  be 
division  over  which  the  locomotive  is  to  be  operated,  after  which  safe  to  assume  that  ten  pounds  of  coal  are  burned  on  the  en- 
the  rating  may  be  calculated  as  follows:  gine  per  car  per  hour,  in  addition  to  the  regular  amount  needed 
On  a  straight,  level  division,  at  a  running  speed  of  lo  miles  foj-  moving  the  train.  With  ten-car  trains  this  would  be  one 
per  hour,  a  loaded  100,000  pounds  capacity  car  has  a  resistance  hundred  pounds  per  hour.     If  leaks  occur  in  the  train  pipe,  as 

~JT^^Z  paper  on  '^Practical  Means  of  Increasing  the  Earning  Capacity  «    sometimes    the   case,    especially    at   the    couplings,    the"  amount 

of  Freight  Cars,"  read  before  the  March  meeting  of  the  Railway  Club  of  will    be    increased. — William    Penn     Evans,     before     the     Pacific 

Pittsburgh.  D    -I             /-f    u 

t  General   Sunei  inteiident  of   Motive  Power,   Baltimore  &  Ohio  Railroad,  Coost  Railway   ClUD. 
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COMPOSITE    HOPPtK    CAK — DELAWARE    AND    HUDSON    COMPANY. 


COMPOSITE  HOPPER  CAR. 


Del.\w.\re  &   HuDSo.v   Company, 


The  American  Car  &  Foundry  Company  has  recently  delivered 
to  the  Delaware  &  Hudson  Company  an  order  of  composite 
hopper  cars  of  85,000  lbs.  capacity,  which  arc  a  very  good  ex- 
ample of  a  car  design  in  which  steel  is  used  wherever  it  is  of 
particular  value  and  wood  wherever  it  can  be  placed  without 
aflfecting  the  strength  or  stability  of  the  car  as  a  whole. 

The  illustrations  show  the  features  of  the  cars  very  clearly 
and  reference  to  them  will  show  many  well-designed  details  not 
mentioned   in  the   following  brief  general  description. 

The  underframe  throughout,  with  the  exception  of  the  end 
sills,  and  the  principal  members  of  the  side  framing  are  formed 
of  steel  channels,  angles  and  shapes,  while  the  sides,  floors,  doors 
and  end  sills  and  posts  are  of  wood.  It  is  of  the  self-clearing 
design,  with  two  hoppers,  both  of  which  cover  nearly  the  full 
width  of  the  body. 

The  load  is  carried  very  largely  by  the  center  sills,  which  con- 
sist of  two  15  in.  channel  irons  spaced  I2~y»  in.  apart  and  extend- 
ing continuous  between  the  end  sills.  A  ^  in.  cover  plate  is 
fastened  to  the  top  of  these  sills,  being  continuous  between  bol- 
sters and  a  series  of  diagonal  cross  ties  of  2  x  ->»  in.  bars  are 
secured  to  the  bottom  of  the  sills  for  a  short  distance  inside 
the  bolsters  at  either  end.  The  sills  are  set  at  such  a  height 
that  the  draft  lugs  are  fastened  directly  to  the  webs  of  the 
channels  without  the  use  of  auxiliary  draft  sills.  The  end  sills 
are  formed  of  8  x  Q'-*  in.  wood  reinforced  by  steel  angles  and 
plates,  and  being  but  9I/2  in.  in  depth,  they  pass  above  the  coupler 


shank  without  interruption.  The  side  sills  are  8  in.  channels 
continuous  between  end  sills  and  carry  a  part  of  the  load,  which 
is  transferred  to  them  by  the  hopper  supports  and  the  side  posts. 
The  bolsters  are  built  up  of  pressed  steel  filling  pieces  between 
the  sills  and  heavy  cover  plates  top  and  bottom  continuous  be- 
tween side  sills,  the  top  plate  being  Yi  hy  12  in.  and  the  bottom 
plate  ^  by  12  in. 

The  side  framing  consists  of  5  in.  channel  iron  posts  and 
diagonal  members,  which  connect  to  a  25^  x  2  in.  angle  forming 
the  side  plate  by  means  of  gussets,  the  corner  posts,  however, 
are  4  x  -^  '"•  T-irons  and  the  end  plate  is  a  4  .x  3  in.  angle.  Four 
stiffening  bars,  consisting  of  2j/j  x  2^4  in.  angles  covering  a 
f^  in.  tie  rod  are  placed  across  between  the  sides,  being  located 
about  17  in.  below  the  plate. 

The  floor,  consisting  of  2  in.  plank,  extends  from  a  point  22 
in.  below  the  end  plate  in  one  plane  to  the  outer  end  of  the 
hopper  opening  on  that  end,  this  being  55^  in.  below  the  bottom 
of  the  center  sills  and  2  ft.  i%  in.  above  the  rail.  The  floor  is 
supported  at  the  upper  ends  by  a  cross  timber  resting  on  an 
angle  iron,  which  in  turn  is  secured  to  a  ^  in.  steel  plate  form- 
ing the  end  of  the  car  above  this  point.  It  is  also  supported  by 
a  cross  timber  resting  on  the  top  of  the  center  and  side  sills  and 
again  by  a  strap  iron  sling  secured  to  the  side  sills  and  passing 
below  the  hopper  near  the  doors.  It  is  further  trussed  by  a 
^^  in.  rod  located  about  midway  between  the  upper  two  supports. 

Each  hopper  has   a  bottom  opening  of  3   ft.   x  6  ft.,   which,." 
however,  is  reduced  by  the  width  of  the  center  sills,  giving  a 
combined  actual  opening  on  both  sides  of  3  ft.  x  4  ft.  4^4  in. 
for  each  hopper.     The  hoppers  are  located  7  ft.  apart  and  have 
double   transverse   doors   formed  of  2   in.   plank   reinforced   by 
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ELEVATION,    PLAN    AND    SECTIONS    OF    COMPOSITE    HOPPER   CAR — U.   &   H.   CO. 


plates  and  bars.  The  doors  are  operated  by  the  Dunham  drop 
door  device.  The  method  of  supporting  the  hopper  is  made 
clear  in  the  general  elevation  and  sections. 

The  sides,  of  i^  in.  plank,  are  fastened  inside  of  the  side 
framing,  being  bolted  to  the  steel  posts.  The  end  posts  and 
auxiliary  corner  posts  of  4  x  4  timbers  secured  to  the  steel  frame 
form  the  end  structure  of  the  body.  ■•-:•.:■ 

The  trucks  are  of  a  simple  arch  bar  design,  with  cast  steel 
bolsters  and  Damascus  brake  beams. 

The  general  dimensions  and  weights  are  as  follows: 

Length  over  end  sills 34  ft. 

Width   over   side   sills 9  ft.  2  in. 

Length   inside    32  ft. 

Width    inside 8  ft.   11  in. 

Height   from   rail   to  top  of  side 9  ft.  6fi   in. 

Height  from  rail  to  bottom  of  center  sill 2  ft.  Cfi  in. 

Distance  between   bolsters    22  ft.  8  in. 

UTieel   base  of  truck 5  ft.  2  in. 

Sire   of  wheels 33  in. 

Capacity     85,000  lbs. 

Weight,    light    ...«,,*. .....,...,  ..87,700  lbs. 


performances,  that  the  quality  of  the  coal  obtainable  in  most 
parts  of  Europe  is  excellent,  not  only  the  loose  coal,  but  the 
briquettes  that  are  in  common  use.  While  fuel  is  expensive,  it 
is  burned  to  the  greatest  advantage  owing  to  the  custom  of  not 
overloading  engines,  forcing  fires  and  risking  the  various  kinds 
of  trouble  that  Americans  have  come  to  regard  as  unavoidable 
owing  to  their  conditions  of  traffic. 


European  Locomotive  Design. — The  following  is  taken  from 
an  article  in  a  recent  number  of  a  prominent  German  engineer- 
ing paper:  One  of  the  first  features  that  causes  comment  on  the 
part  of  an  American  examining  these  European  locomotives  is 
their  extreme  lightness  and  apparent  delicacy  of  construction. 
The  piston  rods,  side  and  main  rods,  all  parts  of  the  valve  gear, 
as  well  as  the  wheels,  are  made  of  steel  the  tensile  strength  of 
which  is  much  higher  than  any  material  available  for  such  use 
in  the  United  States.  In  the  latter  country',  it  is  not  only  a 
question  of  the  expense  entailed  by  the  use  of  such  metal,  but 
master  mechanics  and  mechanical  engineers  are  forced  to  admit 
that  it  cannot  be  procured  outside  of  Europe.  Further,  in  Europe, 
innovations  on  locomotives  are  tried  out  with  the  sole  end  in 
view  of  effecting  economy  of  operation,  and  the  enginemen  as  a 
rule  take  more  interest  in  obtaining  results  and  thus  gaining  pre- 
miums for  themselves,  than  is  the  case  in  the  United  States. 
Hence  the  complications  and  cost  of  repairs  for  compound  lo- 
comotives are  much  less  than  the  coal  saving  effected  by  their 
use.  The  same  is  gradually  being  found  out  in  regard  to  super- 
heated steam,  though  it  is  not  so  clearly  established  as  com- 
pounding, which  is  now  standard  practice  in  Europe. 

It   must   be    remembered,   however,    in   considering   locomotive 


Cost  OF  THE  Oper.\tiox  of  Motor  Cars. — The  expense  of  fuel, 
repairs,  cleaning,  etc.,  runs  very  uniformly,  but  with  the  ex- 
pense per  mile  being  so  largely  dependent  upon  the  number  of 
miles  run  per  day,  as  well  as  on  the  wages  paid  the  car  crew, 
comparisons  are  very  unsatisfactory.  In  actual  service  cars  run, 
some  months,  as  low  as  10  and  11  cents  a  mile;  whereas,  cars 
in  other  localities  will  run  as  high  as  16  and  18  cents  a  mile,  and 
in  one  case,  where  a  100  horse-power  motor  car  and  trailer  has 
replaced  a  steam  locomotive  and  train  (account  of  the  limited 
mileage  per  day),  the  cost  of  operation  runs  as  high  as  20  cents 
a  mile.  On  branch  lines  the  motor  car  should  make  not  less 
than  100  miles  a  day.  The  service  of  the  gasoline  motor  car  is 
unquestionably  different  from  that  of  either  electric  or  steam 
cars.  To  man  the  gasoline  car  with  a  steam  train  crew  is  exceed- 
ingly expensive  and  inadvisable,  and  does  not  produce  proper  re- 
sults ;  to  man  the  gasoline  motor  car  with  an  electric  car  crew 
would  be  equally  as  unsatisfactory.  A  well-paid  mechanical 
man  to  have  entire  charge  and  run  the  motor  car,  with  an  as- 
sistant to  collect  tickets,  is  the  best  and  most  economical  ar- 
rangement possible. — Mr.  W.  R.  McKcen,  Jr.,  at  the  New  York 
Railroad  Club,  Apr.,  igoj. 


Team  Work.— I  notice  that  Mr.  Brazier  is  a  man  who  believes 
in  team  work,  no  matter  what  department  he  belongs  to.  I  think 
that  we  should  teach  our  men  that  we  have  a  department  m 
name  only.  Of  course,  we  look  first  to  our  own  department,  but 
it  should,  on  the  other  hand,  be  a  helper  of  the  other  depart- 
ments, and  as  stated  above,  a  department  in  name  only.  We 
have  a  great  many  departments  on  our  railroads,  but  they  all 
have  the  same  treasurer,  and  we  are  all  working  together  to 
hold  the  money  in  the  treasury.— Jl/r.  A^  M.  Rice  before  the 
Railway  Storekeepers'  Association. 
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MAIN    FRAMES — DECAPOD    LOCOMOTIVE — BUFFALO,    ROCHESTER    AND  PITTSBURG  RAILROAD. 


CAST  STEEL  FRAME,  DECAPOD  LOCOMOTIVE. 


Buffalo,  Rochester  &  Pittsburg  Railroad. 


On  page  123  of  the  April  issue  of  this  journal  we  illustrated, 
giving  general  and  boiler  drawings,  a  very  large  simple  Deca- 
pod locomotive,  an  order  of  which  is  now  being  built  by  the 
American  Locomotive  Company  for  the  Buffalo,  Rochester  & 
Pittsburg  Railroad. 

These  locomotives  have  24  by  28  in.  cylinders,  52  in.  drivers 
and  carry  a  steam  pressure  of  210  lbs.  Ihe  theoretical  tractive 
effort  is  55,350  lbs.  These  figures  clearly  indicate  that  special 
care  was  necessary  to  obtain  a  design  of  frame  which  would 
properly   withstand  the  enormous   stresses   developed   when   the 


The  top  front  rail  is  of  wrought  iron  and  connects  to  the 
main  frames  by  six  ij/^  in.  bolts  and  three  keys,  the  connection 
extending  over  and  back  of  the  front  driving  pedestal. 

The  pedestal  binders  are  of  cast  steel  of  a  design  clearly 
shown  in  the  illustration  and  are  arranged  for  adjustable  wedges. 
They  are  fastened  to  the  main  frame  by  three  iJ4  »"•  bolts  on 
either  end. 


ELECTRIFIGATION  OF  STEAM  RAILROADS. 
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pedestal  cinpfr — decapod  locomotive. 


locomotive  is  working  at  full  power,  and  we  give  in  the  accom- 
panying illustration  a  detailed  drawing  of  the  cast  steel  frame 
and  pedestal  binders  which  arc  being  applied  to  these  locomo- 
tives. 

It  will  be  seen  that  while  no  attempt  has  been  made  to  carry 
the  I-beam  section  idea  throughout  the  design,  still  the  metal 
has  been  distributed  with  considerable  care  and  that  the  T-sec- 
tion  is  appioximated  in  many  places,  giving  a  depth  of  rail 
between  pedestals-  of  7J^  in.,  of  which  4J4  in.  is  the  full  width 
of  the  frame  and  3  in.  is  narrowed  down  to  sl'i  i"-  Furthermore 
the  bottom  rails  between  the  first  ana  second,  and  the  second 
and  third  driving  pedestals  are  made  of  different  widths  to  ac- 
commodate the  stresses  at  these  points. 

The  main  frames  are  of  a  single  casting  and  measure  37  ft. 
ID  in.  over  all,  being  normally  6  in.  wide.  The  section  forming 
the  front  rail,  which  passes  below  the  cylinders,  is  narrowed  to 
5  in.  in  width  for  most  of  its  length,  and  is  9  in.  deep.  The 
cast  steel  bumper  plate  has  arms  extending  inward  which  are 
fitted  and  fastened  to  this  narrowed  section  of  the  main  frame. 


At  the  electrical  night  of  the  New  York  Railroad  Club,  a  brief 
account  of  which  was  given  in  the  previous  issue  of  this  jour- 
nal, Mr.  Geo.  Gibbs,  chief  engineer  of  the  Pennsylvania,  New 
York  and  Long  Island  R.  R.,  presented  a  brief  paper  covering 
the  general  proposition  of  the  application  of  electricity  to  steam 
railroads,  which,  in  view  of  the  extravagant  claims  and  prophe- 
cies lately  being  made,  is  of  special  interest  as  portraying  a  com- 
mon sense  view  based  on  extensive  experience  and  study  of  all 
features  of  the  problem.     Mr.  Gibbs  said: 

"Among  the  manifold  problems  arising  for  solution  in  the 
application  of  electricity  as  a  motive  power  for  railways,  the 
following  appeal  to  me  as  especially  worthy  of  our  consideration 
at  this  time.    They  are: 

Its  proper  field. 

The  character  of  the  service  to  be  aimed  at. 

Its  cost. 

"The  sequence  of  electric  railway  development  has  been  from 
light  trolley-car  service  to  heavy  interurban ;  thence  to  service 
by  trains  on  city  traction  systems,  in  which  the  speeds  and 
weights  approximate  those  on  steam  railway  lines,  and  where 
frequency  and  volume  of  service  exceed  the  latter  even.  Lastly, 
the  application  of  the  new  motive  power  to  certain  portions  of 
steam  railway  lines  for  tunnels,  railway  terminals  and  for  moun- 
tain grade  work." 

The  developments  up  to  date  have  been  logical  and  the  ad- 
vantages, as  measured  by  the  results,  sufficient.     They  are: 

1.  Means  of  securing  almost  unlimited  power  for  traction. 

2.  Convenient  application  and  control  of  these  means. 

3.  A  motive  power  well  adapted  to  use  in  streets  and  con-, 
gested  centers  of  population.  '' 

4.  Increase  in  average  speed  for  service  with  frequent  stops. 

5.  Increase  in  capacity  of  the  line. 

6.  Cleanliness  and  attractiveness  to  the  public. 

7.  Encouragement  of  travel  by  reason  of  the  above  and  of 
frequent  service. 

8.  Economy  of  operation  in  a  dense  service. 
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The  proposition  now  advanced  is  to  apply  electricity  to  gen- 
eral railway  service.  In  considering  this  we  should  not  allow 
the  enthusiasm  of  the  public  and  electrical  engineers  to  obscure 
our  just  perception.  Of  the  electric  traction  advantages  above 
enumerated  it  is  questionable  if  many  apply  to  -average  trunk 
line  service,  and  if  they  do  in  part  apply,  it  is  doubtful  if  the 
public  will  largely  benefit,  and  it  appears  certain  that  the  owners 
of  the  properties  need  not  expect  to  gain  greatly  thereby. 

Trunk  line  service  is  to-day  conducted,  irrespective  of  the 
character  of  the  motive  power  by  relatively  infrequent  and  heavy 
train  units,  adapted  as  closely  to  the  public  needs  as  the  length 
of  haul,  physical  conditions,  track,  safety  and  reasonable  cost  of 
service  permits.  This  may  not  be  the  popular  belief,  but  it  is  a 
fact,  and  it  is  unsafe  to  assume  that  railway  men  are,  as  a  rule, 
unintelligent  and  do  not  strive  to  supply  what  the  public  wants 
as  far  as  the  limitations  permit.  Electric  traction  would  pro- 
vide a  new  motive  power,  but  unless  it  increases  the  capacity 
of  the  lines,  builds  up  new  business  which  does  not  now  exist,  or 
pays  for  its  adoption  by  savings  in  cost,  its  use  is  neither  logical 
nor  probable. 

The  cost  of  inaugurating  electric  traction  on  a  steam  railway 
line  has  almost  invariably  been  underestimated.  Of  its  very 
high  cost  the  public  is  absolutely  ignorant,  and  to  the  few  rail- 
way men  who  have  had  occasion  to  inquire  into  the  matter  the 
figures  have  appeared  staggering  and  the  reasons  therefor  in- 
comprehensible. I  shall  not  attempt,  in  this  brief  talk,  to  eluci- 
date the  matter  further  than  to  say  that  electric  traction  requires 
power  plants  of  a  capacity  to  take  care  of  the  peak  load;  the 
trains  must  be  supplied  with  motive  power,  which  displaces  steam 
locomotives  only  and  at  a  much  higher  cost  than  the  latter ;  lastly, 
an  expensive  continuous  contact  system  over  the  entire  line  to 
supply  current  from  the  power  plants  to  the  trains.  These  items 
foot  up  to  a  very  heavy  total  cost  per  mile  of  road;  but,  in  ad- 
dition— and  this  is  a  point  which  is  often  ignored  by  estimators 
— is  the  fact  that  electric  apparatus  cannot  be  supplied  to  an 
existing  steam  railroad  without  many  changes  in  its  physical 
features  and  equipment.  These  changes  amount  in  some  cases  to 
a  virtual  rebuilding  of  the  line,  and,  according  to  my  experience, 
the  electric  items  making  up  the  equipment  of  a  steam  railroad 
under  average  conditions  are  from  one-half  to  two-thirds  of  the 
total  cost  only.  Furthermore,  it  may  not  infrequently  result  that 
a  steam  railway  wishing  to  electrify  and  to  properly  adapt  its 
lines  to  secure  the  legitimate  advantage  of  same  will  be  found 
obliged  to  double  its  capitalization  per  mile ;  this  is  a  contin- 
gency which  can  be  complacently  faced  by  few  railways,  and  does 
not  argue  for  early  or  wholesale  conversion. 

I  have  stated  that  trunk-line  service  is  likely  to  continue  to 
be  conducted  by  rather  infrequent  and  heavy  train  units,  a  sys- 
tem well  adapted  to  the  physical  limitations  of  the  propertj'.  It 
appears,  therefore,  that  in  adopting  electricity  at  heavy  cost  we 
must  secure  operating  savings  at  least  sufficient  to  offset  in- 
terest and  depreciation  charges  on  the  added  investment.  What 
are  the  facts  as  to  this?  It  has  been  proven  that  for  a  reason- 
ably dense  train  movement  (say  suburban),  the  total  cost,  in- 
cluding general  expense  but  not  capital  charges,  per  car  mile 
of  passenger  movement  will  be  less  for  electric  than  for  steam 
power — for  very  dense  movement  substantially  less.  But  in 
average  trunk-line  work,  both  freight  and  passenger,  it  will  bq 
found  that  in  handling  a  given  traffic  electric  operation  cannot 
be  made  to  effect  nearly  enough  savings  to  justify  its  adoption 
on  this  ground ;  and  in  suburban  service,  which  is  the  legitimate 
field  for  electric  traction,  it  will  require  an  extremely  dense  move- 
ment, approximately  that  of  the  New  York  Elevated  Road  and 
Subway,  to  effect  operating  savings  sufficient  to  offset  the  added 
charges. 

Will,  therefore,  the  introduction  of  electricity  on  steam  rail- 
waj's  cease  before  it  has  fairly  started?  By  no  means.  It  will 
be  applied,  as  Mr.  Aspinall  has  remarked,  to  make  money,  not 
to  save  it.  It  will  be  used  in  certain  large  terminals,  where  re- 
duction of  switching  will  increase  capacity,  and  where  safety 
and  cleanliness  in  tunnels  and  cities  are  controlling  features,  re- 
gardless of  the  great  expense.  It  will  be  used  for  heavy  moun- 
tain grade  operation   where  cheap  fuel  or  water  power  can  be 


utilized,  and  powerful  electric  locomotives  may  enable  the  ruling 
train  loads  to  be  taken  over  the  grade  without  doubling. 

A  word  regarding  character  of  service,  and  in  this  I  have  es- 
pecially in  mind  the  popular  demand  for  high  speed.  Getting 
there  quickly  is  a  vice  which  is  growing  upon  us.  The  steam 
railways  are  striving  to  satisfy  the  demand,  and  perhaps  the 
statements  of  railway  men  as  to  having  reached  the  limit  of 
capacity  in  this  regard  is  largely  responsible  for  the  rosy  prom- 
ises of  electric  promoters  and  the  fond  hopes  of  the  public.  It 
cannot  be  too  clearly  understood  that  high  maximum  speed  is 
a  function  of  safety,  physical  conditions  of  track,  etc.  Electric 
power  cannot  increase  the  maximum  steam  speeds  except  by 
altering  these  conditions.  High  sustained  speed  may,  in  some 
cases,  be  attained  by  electric  power,  as  on  a  broken  gradient  and 
with  excessive  weights  of  train,  where  the  possibilities  of  steam 
are  exceeded,  but  only  at  high  cost.  High  average  speed  in  local 
service  with  frequent  stops  is  a  legitimate  field  for  electric  su- 
premacy, and  even  here  a  word  of  caution  is  necessary. 

This  high  average  speed  is  made  possible  in  electric  traction 
by  equipping  each  car  with  motors,  thus  consolidating  a  large 
amount  of  power  on  the  train.  This  means  that  the  train  can  be 
accelerated  from  a  stop  with  great  rapidity  and  the  average 
schedule  shortened  over  the  lower  starting  rates  with  steam 
locomotives.  The  higher  the  accelerating  rate,  however,  the 
greater  amount  of  energy  consumed  during  the  accelerating  pe- 
riod and  the  higher  equipment  costs  for  motors,  transmission 
line  and  power  house,  so  that  we  soon  arrive  at  a  point  where, 
by  striving  after  speed,  economy,  reliability,  and  even  safety  is 
sacrificed.  We  also  reach  a  point  where  the  capacity  of  the  line 
is  affected  by  increase  in  speed  (because  the  trains  must  be 
spaced  farther  apart  to  insure  safety),  and  this  means  that  fewer 
trains  can  be  despatched  over  the  same  track  in  an  hour. 

There  has  been  a  tendency  for  the  public  to  generalize  on  the 
advantages  of  electric  traction  from  too  few  examples,  and  this 
tendency  promises  to  work  injustice  and  hardship  to  the  rail- 
roads unless  the  growth  of  electric  traction  is  guided  along 
rational  lines.  It  is  certain  that  heavy  electric  traction  work 
may  be  called  in  the  tentative  stage  at  present,  and  its  develop- 
ment must  be  accomplished  for  some  time  to  come  at  heavy 
cost  to  the  pioneers.  Its  introduction,  as  in  the  case  of  the 
terminals  in  New  York  City,  is  sometimes  a  public  and  operat- 
ing necessity,  but  these  conditions  do  not  obtain  to  like  extent  in 
smaller  centers  of  population,  and  the  cost  of  the  introduction 
elsewhere  for  like  purposes  may  be  easily  a  crushing  burden. 

Summing  up,  if  the  statements  above  briefly  advanced  are  well 
founded,  it  appears  that  electric  traction  has  solved  the  city  and 
suburban  transportation  problem  for  rapid,  convenient  and  safe 
movement  of  a  dense  traffic ;  it  has  been  found  adaptable  to  the 
special  conditions  of  terminal,  tunnel  and  heavy  grade  work. 
It  has  not  yet  proven  its  advisability  for  the  movement  under 
trunk-line  conditions  of  long  distance  heavy  train  units  at  infre- 
quent intervals,  because  of  its  very  high  first  cost,  and  because 
of  the  lack  of  stability  in  methods  and  appliances  for  econom- 
ically and  reliably  conducting  the  service.  In  my  opinion  the 
time  is  far  distant  when  we  are  ready  to  discard,  even  to  an  ap- 
preciable extent,  the  time-tried  steam  locomotive  in  this  service; 
and  when  the  time  does  come,  it  will  be  through  a  radical  change 
in  methods  from  any  of  those  heretofore  advanced. 


St.\nd.\rd  LocoMOTivns  Rkduce  Operating  Costs. — In  the  early 
eighties,  Mr.  N.  W.  Sample  was  superintendent  of  motive  power 
of  the  Denver  &  Rio  Grande  Railroad,  then  narrow  gauge.  Un- 
der his  direction  the  road  used  but  three  classes  of  locomotives, 
passenger,  freight  and  switching.  The  parts  of  the  switching 
locomotives  were  largely  interchangeable  with  those  of  the  pas- 
senger and  freight,  and  the  tenders  of  all  were  alike.  Mr. 
Sample  purchased  cylinders,  frames  and  rods  from  the  Bald- 
win Locomotive  Works  and  kept  his  rolling  stock  continuously 
in  service,  reducing  the  cost  of  operation,  including  wages,  fuel, 
repairs  and  all  supplies  to  sixteen  cents  per  train  mile.  When 
the  road  was  changed  to  standard  gauge  (1882-1887)  the  cost 
of  operation  only  increased  to  eighteen  cents  per  train  mile. — 
Arthur  L.  Church  in  "Record  of  Recent  Construction"  No.  60, 
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LOCOMOTIVE  TESTING  PLANT. 


Pennsylvania  Railroad. 


The  locomotive  testing  plant,  on  which  so  large  an  amount  of 
valuable  data  was  obtained  at  the  St.  Louis  Exposition,  is,  as 
was  mentioned  in  our  February  issue,  now  in  operation  at  Al- 
toona.  The  plant  is  housed  in  a  steel  and  brick  building,  spe- 
ciallv  constructed   for  the  purpose,   an   exterior  view,  of  which 


BOTTOM     OF    CO.\L    SUPPLY    BIN. 

is  shown  in  one  of  the  illustrations.  Advantage  has  been  taken 
of  the  experience  gained  from  the  operation  at  St.  Louis  and 
a  few  minor  changes  have  been  made  in  the  installation  at  Al- 
toona,  with  the  result  that  the  plant  now  operates  without  any  of 
the  difficulties  which  caused  so  much  delay  and  trouble  during 
the  former  tests.-    ^./.v  ■^■-■:  '../.t-i^i:  ■/•.,:••;    ;.  -r   ■::'':  r 

The  construction  of  the  testing  pTant,  its  dynamometer  and 
other  apparatus,  was  illustrated  and  described  in  detail  in  the 
April,  1905,  issue  of  this  journal,  page  127.  There  have  been 
practically  no  changes  made  in  the  apparatus  described  at  that 
time  and  reference  can  ue  made  to  that  article  for  the  general 
features  and  details  of  the  plant. 

The  accompanying  illustrations  show  several  views  of  the 
present  arrangement  and  it  will  be  seen  that  ample  provision 
has  been  made  for  good  light,  ventilation,  convenient  location 
of  instruments,  special  facilities  for  handling  and  weighing  coal 
and  ashes,  protection  of  the  recording  mechanism  from  any  dis- 
turbing conditions,  etc.  ;^^l^/;:  V  '-;  ' 

It  will  be  remembered  that  one  of  the  most  troublesome  feat- 
ures of  the  operation  at  St.  Louis  was  the  difficulty  in  obtaining 
a  supply  of  water  for  the  friction  brakes  at  a  constant  pressure. 
In  the  present  installation  this  difficulty  has  been  entirely  re- 
moved by  the  use  of  a  two-stage  centrifugal  pump  driven  by  a 
75  h.p.  electric  motor,  which  is  fitted  with  an  automatic  control 
and  delivers  water  at  a  constant  pressure  of  75  lbs.  to  the  main 
header,  from  which  the  branch  pipes  for  the  individual  brakes 
are  led.  The  pump  draws  its  supply  from  one  of  the  large 
water  tanks  nearby,  the  temperature  of  which  is  sufficiently  low 
for  this  purpose.  The  discharge  from  the  brakes  empties  into 
an  iron  trough,  which  is  shown  in  one  of  the  illustrations.  From 
this  it  runs  by  gravity  into  a  tank  located  beneath  the  floor  of 
the  building,  from  which  it  is  again  forced  back  into  the  out- 
side tank  by  another  centrifugal  pump  driven  by  a  20  h.p.  electric 
motor.  This  apparatus  is  capable  of  delivering  a  large  volume 
of  water  at  low  pressure,  which  is  needed  for  high  speed  tests, 
and  it  has  a  capacity  of  900  gallons  per  minute.  The  automatic 
features  for  maintaining  a  constant  pressure  have  proved  to  be 


a  success  and  there  has  been,  no  difficulty  with  sudden  fluctua- 
tions of  water  pressure.      .-..  t 

The  dynamometer  has  been  placed  somewhat  farther  away 
from  the  locomotive  than  was  the  case  at  St.  Louis,  thus  allow- 
ing more  room  for  the  firing  platform.  It  has  also  been  enclosed 
in  a  small  steel  and  concrete  housing,  which  protects  it  from  the 
dust  and  dirt  occasioned  by  the  handling  of  coal  and  ashes  in 
the  immediate  vicinity. 

For  handling  the  coal  for  the  locomotive  a  ver>'  complete  plant 
has  been  installed.  The  loaded  coal  cars  are  run  in  on  the  track 
alongside  the  building  and  dumped  into  a  hopper  below  the  track 
level.  From  this  hopper  the  coal  is  carried  by  a  bucket  con- 
veyor to  two  elevated  reinforced  concrete  pockets,  each  of  which 
has  a  capacity  of  50  tons.  These  pockets  are  located  over  the 
larger  of  the  two  rooms  directly  back  of  the  testing  laboratory 
and  each  is  provided  with  a  bottom  cut-off  gate,  of  a  t>'pc 
shown  in  one  of  the  illustrations.  The  coal  is  discharged  from 
the  bins  into  wagons  holding  1,000  lbs.  each,  which  are  run  over 
the  weighing  scales  and  then  pushed  along  a  passage  way  be- 
neath the  laboratory  floor  to  a  hydraulic  elevator,  which  raises 
them  to  the  firing  platform,  where  the  cars  are  dumped.  The 
ashes  are  discharged  from  the  locomotive  into  the  bottom  of  the 
pit,  from  which  they  are  shoveled  into  a  wagon  and  after  being 
weighed  are  raised  in  the  hydraulic  elevator  to  the  level  of  the 
main  floor  and  emptied  into  a  chute  leading  to  a  conveyor,  which 
delivers  them  to  an  ash  bin  on  the  outside  track.  From  this  they 
can  be  discharged  into  cars  and  hauled  away. 

The  water  for  boiler  use  is  taken  from  a  supply  tank  in  the 
corner  of  the  laboratory,  which  is  filled  from  one  of  the  large 
outside  tanks,  the  water  being  passed  through  the  weighing 
tanks,  from  which  it  is  discharged  into  the  supply  tank.  It  also 
passes  through  a  meter  on  its  way  to  the  injector,  the  reading 
of  which  is  used  as  a  check  upon  the  weighing  tanks.  The  over- 
flow from  the  injectors  is  collected  and  returned  to  the  supply 
tanks  by  a  small  motor  driven  centrifugal  pump. 

The  spark  collecting  apparatus  has  been  greatly  improved  over 
the  one  originally  used  in  St.  Louis,  and  after  much  experiment- 
ing an  arrangement  has  been  devised  which  collects  as  large  a 
proportion  of  the  sparks  as  it  is  possible  to  get  vt'ithout  seriously 
obstructing  the  draft.  This  entire  apparatus  is  carried  from  a 
truck  supported  on  run-ways  above  the  roof  of  the  building  and 
is  adjustable  over  a  distance  of  16  ft.  6  in.  The  opening  in  the 
roof  is  protected  by  a  hood,  which  keeps  it  closed  to  the  weather 
at  all  times. 

The  smaller  of  the  two  rooms  located  back  of  the  laboratory 
proper  is  arranged  for  the  computers  and  here  the  tests  are 
worked  up  as  soon  as  completed. 

Some  changes  have  been  made  in  the  foundations  of  the  plant, 
which  provides  better  drainage  than  it  was  possible  to  obtain  at 
St.  Louis.  The  system  of  piping  has  also  been  more  carefully 
worked  out  and  arranged,  but  in  other  respects  the  plant  remains 
practically  as  originally  built. 

Tests  have  been  completed  on  a  Pennsylvania  simple  Atlantic 
type  locomotive,  and  it  is  stated  that  the  plant  is  at  present 
turned  over  to  the  United  States  government  for  use  in  connec- 
tion with  the  testing  of  briquettes  as  locomotive  fuel. 


Cost  of  Locomotives. — The  following  table  gives  the  weights 
and  prices  of  locomotives  in  1885  and  1905.  As  the  only  avail- 
able weight  in  many  cases  is  with  the  locomotive  in  working 
order,  the  price  per  pound  is  figured  from  the  total  weight  of 
the  engine  with  three  gauges  of  water  in  the  boiler,  but  ex- 
cluding the  tender. 

WEIGHTS    AND    PRICES    OF     LOCOMOTIVES    1883     AND    1905. 

1885. Weights. Price. Price  per  lb. 

American   Type *       80,857  $C,6!>j  $0.0828 

Mogul    Type    ;v.V.-«...i^.   72.800  f.,662  .0918 

Ten    Wheel    Tvpe    .........*,   .85,000  7.583  .0892 

Consolidation  type   ...;..,.,       93.400  7,888  .0854 

1905. AVeights. Price. Price  per  lb. 

American    Type    1O2.000  $9,410  $0.o;t2 

Atlantic    Type 187,200  15,750  .088 

Pacific    Type 227,000  15.830  .070 

Ten  Wlteel  Type   .. 156,000  13,690  .088 

Consolidation  Type    .....192,460  14.500  .075 

— William  Penn  Evans  before  the  PaciHr  Coast  Railway  Club. 


i;«i 


AMERICAN    ENGINEER   AND    RAILROAD   JOURNAL. 


■^;'..;.  - ' ' 
1   u'--:'-' 


A 


5? 


^. . 

•J 

■r. 

H 


o 


as 


•n 
■J. 


^-J■.•.■-.''  , 


•'■■■''.■ 


lAY.    1007. 


AMERICAN    ENGINEER   AND    RAILROAD    JOURNAL. 


191 


LOCOMOTIVE  TESTING  PLANT. 


Pexn.=;ylvania  R.mlroad. 


Tbc  locbniotive  testing  plant,  on  which  so  hit^e  an  antottnt 'of 

K'ihi.'^hle  (lata  \va>  obtaiticd  at  the   St.   Louis  Exi)Osition,  is. -as 

jfevj  tiicntioiicd  in  our  I'Vbruary  issuL%  now  in  optTati<)n  aVAi-; 

■/iVrlm     Thi'  plant  is  houstHJ  in  a  steel  and  brick  buiUlinfr.  spe- 

;^:;,Tttjr ^polistriictcd   for  the   puriK>seiJi»i. exterior   vicvy, -of   which 


^.■■'    .'  /:•  :'.•'"•;   >.'■  BOTTOM    OK  fOAK   St  I'l'l-V    I!IX..  .:  \.-  ..'    ;,-,  .C.U.>--   ' 

-  ."-Iliown  in  uiic  of  liie  illiistraii<'n>.     Advantage  has  bceti  taken 
dl  the  :cxpericnce  gained    from   the  operation  at   St.  Louis  and 

few  minor  changes  have  been  made  in  the  installation  at  A1-? 

v.:\.  with  the  result  that  the  plant  now  operates  without  any  of 

...   (lirticullies  which  caused  ^u  inuch  delay  jukI  trouble  duriilg 

;7|ie-foi-mcr  tests.  ;'■•  -y''-::  /':''-:':'  ^<-'  }\V. \':^-rf---l\''\:-^'-  sS\-^ 

.';\Thv.uepnstruction  of  the   testing   plant,  iti  tlynaniomctcr  and 

"'ilVer  apparatus,   was   illustrated   and   described   in   detail   in   the 

vpril.   11)05.  issue  of  this  jourtial.  page   I2*.     There  have  been 

rractically  no  changes  made  in  tire  apparatus  described  at  that 

llnie  ;ind  reference  can  oeiiiatlc  to  tliat  article  for  the  genefal 

;io;itures  and  details  oi  the  plant.  ;   •■'  •       .^       ]:^^-  .1      .\ 

,  Jhe    accompanying    iUnstraii«  'iis    show  ■  g^verril    views  of  the 

^rc^enl  atrangenient  and  it   will   be  ^eeH  that   aitiple  provision 

..lias  been   made  for'  good   hghti  ventilat,iou.  convenient  location 

of  instruments,  special   faciliiies  for  hanilling  and  weighing  coal 

•c:t)d  ashes,  protection  of  the  recorditig  ni«icltit.nsm  frorti  any  dis-,; 

nurbiiiiL!;  Conditions,  etc.  "         i;    -  ■'    "' >"    •  ::■--- 

.;-  It  will  be  remembered  th.tt  one  of  the  mo$t  trouhlcsoine  f«iat- , 

urc.s  of  the  operation  at  St.  Loitis  was  the  dilTicuhy  in  obtainiiig 

-  ^'Jl'ply  of  water  for  the  friction  brakes  at  a  constain  presstire. 
in   the  present   installation  this   diiruully   has   been    entirely;  re- : 

.  moved  by  the  use  oi  a  tu-6-st.?gc  centrifugal  puntp  driven  by  'a 
.'75  h,p.  electric  motor,  which  is  fitted  with  anatitomatic  cohtrdl 
'md  delivers  w'ater  at  a  constant  pressure  of  75  lbs.  to  the  main 
iVeader,   from  which   the  branch  pipes   for  the   individual  brakes 
are   led.     The   pump   draw.s   its    supply    from  one  of  the   large 
water  tanks  nearby,  the  temperature  of  which  is  surttciently  It)* 
for  this  purpose.     The  discharge   from  the  hrakes  empties  into 
an  iron  trough, A^bich  is  shown  in  one  of  the  illnstr.itions.   From 
'^his  it  runs  by  gravity  into  a  tank  located  beneath  the  floor  of 
the  building,   from  which  it  is  again  forced  Vhack  into  the  out- 
ride tank  by  another  centrifugal  pumi)  driven  by  a  20  h.p.  electric 
motor.     This  apparatus  is  capable  of  delivering  a  large  volume 
?c>f  water  at  low  pressure,  which  is  needed  for  high  spce<l  tests, 
•jand  it  has  a  capacity  of  900  gallons  per  minute.     The  automatic 
features  for  maintaining  a  constant  presstire  have  proved  to  be 


a  success  and  there  lias  been  no  diJilcultj  with  sudden  tiucttia 
;tions  of  water  pressure."  -    ■  ?^  ^"^ ''/•';;••.•:■■  *'"      *; 

.f.Thc  dviianiomcter  has  been  placed  somewhat  farther  away 
from  the  locomotive  than  was  the  case  at  St.  Louis,  thus  allow- 
ing more  room  for  the  Tiriny  platform.  It  has  also  been  eiicl'">5eu 
in  a  small  steel  and  concrete  housing,  which  pr.otects  it  from  the 
dust  and  dirt  occasioned  by  the  liandling  of  ,coal  and  ashes  in  > 
the  immediate  vicinity,   '  i"„v/  /•■l';:     ;,^' >.;•:•  .^  ^  ■";'='  -',;;   • 

For  handling  the  coal  for  the  !ocaniodtVa;'Ver\'  GDrnplete^^^^^^ 
has  been  iiistalkd.  The  loaded  coal. cars  arc  ruu  in  on  the  track 
alongside  the  building  and  dumped -into  chopper  belpw  Tiic  track 
level.  From  this  hopper  the  coal  is  •c«rri«.-d^^y  a  bucket  con-^^ 
veyor  to  two  elevated  reinforced  concrete  pockets,  each  of  which 
has  a  capacity  of  50  tons.  These^  ptockcts  are  located  over  the 
latsftT  of  the  two  rooms  directly  hack  \tl  the  testing:  labprator\ 
and  each  is  provided  with  a  liottoni.  ciil-4>ff  gate;.of'  a  t>pe 
shown  in  one  of  the  illustrations.  The  coal  is  discharged  from 
the  bins  ittio  wagons  holding  i.ocw  lbs.  each,  which  arc  run  over 
the  weighing  scales  and  then  push cd  along  a  passage  way  be- 
neath the  laboratory  t^Qor  to  a  bydraulic  eicvatoT,  wliich  raises 
them  to  tiie  firing  platform,  where  the  cars  are  dumx)ed.  The 
ashes  are  <lischarged  from  the  locomotive  into'  tlte  bottom  of  the 
pit.  from  which  they  are  shoveled  into  a  wagon  and  after  being 
weighed  are  raised  in  the  hydraulic  elevator,  to  the  level  of  the 
main  floor  and  emptied  into  a  chute  leading  to  a  conveyor,  which 
delivers  them  to  an  ash  bin  on  the  outside  traclsu  From  this  they 
can  be  discharged  into  cars  and  haulctl  away, 
•'The  water  for  boikr  use  is  taken  from  a  supply  tank  in  the 
corner  of  the  laboratory,  which  is  lilled  from  one  of  the  large 
oiuside  tanks,  the  water  being  passed  througli  the  weighing 
tanks,  from  which  it  is  discharged  into  the  supply  lank.  It  also 
passes  through  a  meter  on  its  way  to  the  injector,  the  reading 
of  which  is  used  as  a  check  upon  the  weighing  tanks.  The  Qver- 
flow  from  the  injectors  is  collected  and  returned  to  the  supph 
tanks  by  a  small  motor  driven  centrifugal  pumi>. 
-The  spark  collecting  apparatus  has  bevn  greatly  improved  over 
the  phe  originally  used  in  St.  Louis,  and  after  much  experiment 
ing  ah  arrangement  has  been  devised  which  collects  as  large  a 
proportion  of  the  sparks  as  it  is  possible  to  get  without  seriou-h 
obstructing  the  draft.  This  entire  apparatus  is  carried  from  a 
truck  supported  on  run- ways  above,  the  roof  of  the  building  and 
.is  adjustable  over  a  distance  of  16  ft.  6  in.  The  opening  in  the 
roof  is  protected  by  a  hood,  which  keeps  it  closed  to  the  weather 
at  all  times.  , 

The  smaller  of  the  two  rooms  ^located  back  of  the  labOTatory 
^proper  is  arranged  for  the  computer?  and  here  Uie  test s^  aft 
worked  up  as  soon  a?  completed.     :';  ^^.i    :;:-.;•    -:   -^c      '"'  ■ 

Sotnc  clilmges  have  been  madt  ill  ithc  .fotmdJtticms  oJF  the  plant, 
which  provides  better  drain.ige  than  it  w.a-"*  p'>s^ible  to  obtain  at 
St.  Louis,'    The  system  of  piping,  lias  al .^6  feeeji  more , carefully 
worked  otir  and  .iTranged.  but  in  other  r-^^piccis  sthc.plaiit  rcfliaihs' 
jjractically  as  originally  bui^t        ;    "    >    '   ;.  : 

Tests  ha\e  been  contjilened  on  a  Pciin'^ylvania.  sijnple:  .'Vtlantic 
type  locoinytiye,'  a.itd.:  it  is  staftetl  tliat  .the  plant  is  -at  pir^esent . 
.turne<l  Crtcr  tOthe  Lnited  ^tatck  jgoveriiinent  ff»r  use  in  corinec 
JtiOn  with  the  testing. of  brique^^  V 


.':  Cost  Of  LoroMOTivK.s.i--The,  following  table  ^jives  the  weights 
and  prices  of  locoitwitivt's  in  iKS5  and  1905.  As  the  only  avail- 
able .weight  in  maiiy  cases  is  .with  the  locomotive  in  working 
jardcrj^^the-  price :  per  pouivd  is  llgtired  from  iUte  tofel  Weiglrt  of. 
tht;  engine  with  three  gauges  dfwatef  in  the  boiler,  but  CJt- 
eluding  the  tender. ..  ,.-.■•;  •:..     -i.,,  •;:.// 

\V  EIpU  IS    AN D    PMCfeS  OF    tnJCOMOTli^S  ^1  S>S»5    tiK9  1905.;    . 

'"ISSS.?-    .'vV"-.".  ■  .'■  V\'efl?lit».    :-^';\  ;V  Tfice.;.  -  .- ■;  .  Price,  pprjh.. 


.American    Tyj«.  V*^.' .: . .  .:.  -■  .#-<»,*.",7- 

Mopul   Type    ..,,,..... .,.,..,        75.$0fli 

Ttn    WlM'tl    Tvpe    ;.,...'.,..      >:T;.Ot»ft  : 
C<)ns»>li<jati<jn  Tvpe  .,•..:....*       !«?.4'i0  ; 

tw.x                   .        .  '          '  AVofpIits. 

r      ?,K88        - 

'•Prices 

l.'.,7:.o 

Pric-'prrlb. 

Anuricari     fvpe    ,,..    .......      lo-,»  »m>i/ 

Atlantic    Type    ..^,\..:.,,:.    ^^7.2^<) 
Pavific    Tvyf     . . .  .v . .".....;.      2-.;r."')() 

Ten   Wicd   Trpt    .;,.......-    l.'.O.OOO 

Cons'lifiatinn  Type   ;'..-.....     102. 4C0 

.ftSS 
.07t> 

.075 

-William  Pcnn  ^xans  before  the  Pacific  Coast  Railicay  Club 
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FlC.     I.      DIES    AND    HEADER    FOR    MAKING    BRILL    NUTS. 


FORGING   AT  THE  COLLINWOOD  SHOPS. 


Lake  Shore  &  Michigan  Southern  Railway. 


In  April  and  June  of  last  year,  on  pages  142  and  235,  articles 

were  presented  on  forging  at  the  CoUinwood  shops.     Since  these 

articles  appeared  several  new  dies  and  headers  have  been  made 

for  use  in  connection  with  the  Ajax  forging  machines,  which  are 

of  interest.     Ferguson  oil  furnaces  are  used  for  heating  the  iron. 


as  may  be  seen  from  the  one  lying  between  the  die  and  the 
header,  is  flat  on  one  side  and  rounded  on  the  other.  It  is 
made  from  J4  x  i^-in.  flat  iron.  Each  half  of  the  die  is  made 
in  two  parts.  The  sliding  part,  which  shears  the  bar,  is  guided 
by  a  pin  and  by  two  screw  bolts  which  work  in  slots.  One-half 
of  the  die  is  shown  with  the  shear  open  and  the  other  half  with 
it  closed.  The  heated  bar  is  put  in  from  the  top  and  the  two 
halves  close  together,  gripping  the  iron.  When  the  ram  or 
plunger  strikes,  both  of  the  shears  are  forced  back,  shearing  tlie 


FIG.  2.     dies  and  heade.rs  for  makinc  washers  and  a  simple 

FORM    OF    BUCKLE. 

One  of  the  most  interesting  of  these  is  a  set  of  dies  and  head- 
er used  on  the  3^4-ir\.  Ajax  machine  for  making  a  lock  nut. 
which  is  used  very  extensively  on  the  Lake  Shore  and  is  shown 
in  the  accompanying  illustration.  This  nut  is  made  in  one  opera- 
tion. As  the  two  dies  move  toward  each  other  and  close  up  a 
piece  is  sheared  off  the  end  of  the  hot  bar  and  the  header  or 
plunger  closes  in  forming  the  nut  as  shown  and  indenting  it  in 
the  center  to  guide  the  drill.  When  the  nut  leaves  the  forging 
machine  it  is  only  necessary  to  grind  off  the  thin  fins  and  drill 
and  tap  it.  As  the  nuts  may  be  made  practically  as  fast  as  it  is 
possible  to  heat  and  feed  the  bar  into  the  machine  their  cost  is 
very  low. 

1  he  second  illustration  shows  two  sets  of  dies  and  headers. 
The  upper  ones  are  for  forming  and  punching  washers  which 
are  used  on  passenger  cars  for  tie  and  brace  rods.    This  washer. 


FIG.   3.      DIES   and   HEADFJ{S  FOR  FORGING  SPRING   BANDS. 

piece  of  iron,  rounding  it  and  punching  the  hole  all  in  one 
operation. 

In  the  lower  half  of  the  photograph  are  shown  the  dies  and 
header  for  making  a  simple  form  of  buckle.  The  stock  is  placed 
in  position,  the  two  dies  come  together,  grip  the  stock  and  the 
plunger  bends  and  shears  the  metal  in  one  operation. 

Tools  for  forging  spring  bands  are  shown  in  Fig.  3.     These 

bands  are  made  from  4  x  §^-in.  merchant  bar  iron.     The  spring 

band  is  first  bent  so  as  to  lap  the  iron  at  the  heavy  portion  of 

the  bnnd.     The  piece   is  then  heated   to  a   welding  heat  and  is 

placed  between  the  dies  and  completed  at  one  stroke  of  the  ram. 


FIG.    4.      DIES    AND    HEADER    FOR    V.\CUUM    RELIEF    VALVE. 


FIG.    5.      PU.NCH    and   DIE   FOR    SHEARING   BRAKE   LEVERS. 


May,  1907. 
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The  vacuum  relief  valve  shown  in  Fig.  4 
IS  made  from  i-in.  steel  bar  in  two  opera- 
tions. The  valve  is  first  headed  similar  to  a 
round  head  pin  and  the  stock  is  sheared  off  to 
the  desired  length.  It  is  then  heated  and  at 
nne  stroke  of  the  machine  is  completed  by 
means  of  the  dies  and  header  shown  in  the 
illustration.  The  valve  is  half  a  pound  lighter 
tlinn  the  standard  brass  valve  used  for  this 
purpose.  '■■"■;  ' 

A  punch  and  die  for  shearing  brake  levers 
arc  shown  in  Fig.  5.  These  tools  have  been 
ti-ed  on  one  of  the  large  bulldozers  for  a  con- 
siderable time.  They  are  made  of  cast  iron 
and  faced  with  steel  plates.  Commercial  bar 
iron  is  ordered  of  the  proper  length  for  the 
levers  and  of  a  width  equal  to  the  widest  part. 
The  lever  is  formed  with  one  stroke  of  the 
machine  with  only  a  small  waste  of  material. 


PNEUMATIC  TOOL  HOLDER  FOR  WHEEL  LATHE. 


The  accompanying  illustrations  show  a  pneumatic  attachment 
for  holding  the  cutting  tools  on  a  driving  wheel  lathe,  which  is 
giving  very  satisfactory  service  in  the  Grand  Rapids  shops  of 
the  Pere  Marquette  Railway. 

This  attachment  was  designed  by  Mr.  P.  C  Pickard,  machine 
foreman  of  the  shops,  and  by  its  use  the  time  of  changing  tools 
in  the  lathe  has  been  reduced  from  an  average  of  five  minutes 
to  one  minute  and  in  addition  all  difficulty  with  broken  studs, 
>lipping  wrenches,  etc.,  has  been  eliminated.  When  it  is  consid- 
ered that  ordinarilv  the  tools  are  changed  five  or  six  times  while 

\\> jy  Vol. 


PNEUMATIC    TOOL    HOLDER   ON    DRIVING    WHEtL    LATHE. 

turning  one  pair  of  tires,  it  can  be  seen  that  the  time  saved  by  the 
use  of  this  device  is  considerable. 

The  construction  is  clearly  shown  in  the  illustrations.  The 
air  cylinder,  which  is  connected  to  the  carriage  by  four  long 
stud  bolts,  is  7J/2  in.  diameter  and  has  a  stroke  of  5J4  in.  The 
piston  rod  connects  to  two  cam  levers  which  force  the  tool 
holder  plate  down  onto  the  tool,  against  the  resistance  of  the 
four»springs.  The  tdol  is  in  a  holder  consisting  of  a  bar  of  steel 
3  X  2]/2  in.  and  of  the  proper  length,  which  is  slotted  to  take  a 
iJ4-in.  square  tool.  The  tool  projects  above  the  holder  about 
li  inch  and  the  tool  plate  bears  directly  on  its  top  surface. 
When  the  air  is  released  the  tool  plate  is  forced  up  1/2  inch, 
giving  ample  room  to  remove  or  adjust  the  tool. 

We  are  indebted  to  Mr.  W.  J.  Haynen,  former  superintendent 
of  shops  at  Grand  Rapids,  for  the  ilh!strations  and  description. 


DEDICATION  OF   THE   ENGINEERING    SOCIETIES 

.  :  -  ^.  :^ ;  .^  ^  ^ :     BUILDING. 


The  building  of  the  Engineering  Societies,  at  29  \\\  39th  street. 
New  York,  was  dedicated  with  appropriate  exercises,  beginning 
Tuesday,  April  16.  Mr.  Andrew  Carnegie,  whose  gift  of  $1,500,000 
made  possible  this  building  and  the  structure  of  the  Engineers'  Club 
adjoining  it  on  40th  street,  was  present  and  made  a  short  ad- 
dress. The  other  speakers  at  the  first  meeting  were  Mr.  Charles 
F.  Scott,  president  of  the  A.  I.  E.  E.,  and  the  chairman  of  the 
building  committee;  Mr.  E.  E.  Alcott,  president  of  the  United 
Engineering  Society,  which  is  a  holding  organization  of  the 
building,  and  Dr.  Arthur  T.  Hadley,  president  of  Yale  Univer- 
sity. On  the  evening  of  April  16  a  joint  reception  was  held,  the 
receiving  parties  consisting  of  the  presidents  of  the  three  founder 
societies,  at  which  time  the  entire  building  was  thrown  open 
for  inspection.  The  following  day  the  exercises  were  continued, 
consisting  of  addresses  by  the  presidents  of  the  three  founder 
societies  and  presentation  of  medals  for  distinguished  service  to 
Ralph  W.  Pope,  Frederick  R.  Hutton,  and  Rossiter  W.  Raj-mond, 
secretaries  and  past  secretary  of  the  several  societies.  The 
John  Fritz  gold  medal  was  presented  to  Alexander  Graham  Bell 
at  this  meeting.  Dr.  James  Douglas,  past  president  of  the  Insti- 
tute of  Mining  Engineers,  also  delivered  an  oration  on  the  sub- 
ject of  "Ethics  of  Secret  Processes  in  the  Arts."  Professional 
sessions  of  the  founder  societies  were  also  held  during  the  same 
week. 


Results  of  Proper  Shop  Management^ — In  one  of  the  shops 
of  the  Northwest  where  a  proper  system  of  shop  management 
has  been  in  conscientious  operation  for  four  or  five  years,  the 
time  of  general  repairs  has  been  reduced  from  one  month  to 
thirteen  days. — IVilliam  Pcnn  Evans  before  the  Pacific  Coast 
Railway  Club.  .• .  ■  ■  i  .\'>:  7 i 


pneumatic  tool  holder. 


The  power  efficiency  of  certain  soft  coals  when  used  in  the 
gas-producer  plant  is  two  and  one-half  times  greater  than  when 
used  in  an  ordinary  steam-boiler  plant. 
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FIG.    I.      DIES    AND    HEADER 

FORGING   AT  THE  COLLINWOOD  SHOPS. 


Lake  Shore  &  Michigan  Southern  Railway. 


In  April  and  June  of  last  year,  on  pages  142  and  235,  articles 

were  presented  on  forging  at  the  Collinwood  shops.     Since  these 

articles  appeared  several  new  dies  and  headers  have  been  made 

for  use  in  connection  with  the  Ajax  forging  machines,  which  are 

of  interest.     Ferguson  oil  furnaces  are  used  for  heating  the  iron. 


FOR   MAKING   BRILL   NUTS.  ..    ;_  ■ 

as  may  be  seen  from  the  one  lying  between  the  die  and  the 
header,  is  flat  on  one  side  and  rounded  on  the  other.  It  is 
made  from  J/2  x  i^-in.  flat  iron.  Each  half  of  the  die  is  made 
in  two  parts.  The  sliding  part,  which  shears  the  bar,  is  guided 
by  a  pin  and  by  two  screw  bolts  which  work  in  slots.  One-half 
of  the  die  is  shown  with  the  shear  open  and  the  other  half  with 
it  closed.  The  heated  bar  is  put  in  from  the  top  and  the  two 
halves  close  together,  gripping  the  iron.  When  the  ram  or 
phmgcr  'Strikes,  both  of  the  shears  are  forced  back,  shearing  the 


FIG.    2.       DIES    AND    HEADERS    FOR    MAKING    WASHERS    AND    A    SIMPLE 

FORM    OF    BUCKLE. 

One  of  the  most  interesting  of  these  is  a  set  of  dies  and  head- 
er used  on  the  3'^-in.  Ajax  machine  for  making  a  lock  nut. 
which  is  used  very  extensively  on  the  Lake  Shore  and  is  shown 
in  the  accompanying  illustration.  This  nut  is  made  in  one  opera- 
tion. As  the  two  dies  move  toward  each  other  and  close  up  a 
piece  is  sheared  off  the  end  of  the  hot  bar  and  the  header  or 
plunger  closes  in  forming  the  nut  as  shown  and  indenting  it  in 
the  center  to  guide  the  drill.  When  the  nut  leaves  the  forging 
machine  it  is  only  necessary  to  grind  off  the  thin  fins  and  drill 
and  tap  it.  As  the  nuts  may  be  made  practically  as  fast  as  it  is 
possible  to  heat  and  feed  the  bar  into  the  machine  their  cost  is 
very  low. 

'1  he  second  illustration  shows  two  sets  of  dies  and  headers. 
The  upper  ones  are  for  forming  and  punching  washers  which 
are  used  on  passenger  cars  for  tie  and  brace  rods.     This  washer, 


FU;.   3.      DIES  AND   HEADERS   FOR  F0R(;1NG   SPRING   BANDS. 

i)iecc  of  iron,  rounding  it  and  punching  the  hole  all  in  one 
operation. 

In  the  lower  half  of  the  photograph  are  shown  the  dies  and 
header  for  making  a  simple  form  of  buckle.  The  stock  is  placed 
in  position,  the  two  dies  come  together,  grip  the  stock  and  the 
plunger  bends  and  shears  the  metal  in  one  operation. 

Tools  for  forging  spring  bands  are  shown  in  Fig.  3.     These 

bands  are  made  from  4  x  5^-in.  merchant  bar  iron.     The  spring 

band  is  first  bent  so  as  to  lap  the  iron  at  the  heavy  portion  of 

the  bnnd.     The  piece   is  then   heated  to  a   welding  heat  and  is 

placed  between  the  dies  and  completed  at  one  stroke  of  the  ram. 


FIG.    4.       DIES    AND    HEADER    FOR    V.\CUUM    RELIEF    VALVE. 


FIG. 


PUNCH    AND   DIE   FOR    SHEARING   BRAKE   LEVERS. 


iMaY,  1907. 
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The  vacuum  relief  valve  shown  in  Fig.  4 
is  made  from  i-in.  steel  bar  in  two  opera- 
tions. The  valve  is  first  headed  similar  to  a 
round  head  pin  and  the  stock  is  sheared  off  to 
the  desired  length.  It  is  then  heated  and  at 
one  stroke  of  the  machine  is  completed  by 
nieans  of  the  dies  and  header  shown  in  the 
illustration.  The  valve  is  half  a  pound  lighter 
than  the  standard  brass  valve  used  for 'this 
purpose.  -' 

A  punch  and  die  for  shearing  brake  levers 
are  shown  in  Fig.  5.  These  tools  have  been 
used  on  one  of  the  large  bulldozers  for  a  con- 
siflerable  time.  They  are  made  of  cast  iron 
and  faced  with  steel  plates.  Commercial  bar 
iron  is  ordered  of  the  proper  length  for  the 
levers  and  of  a  width  equal  to  the  widest  part. 
The  lever  is  formed  with  one  stroke  of  the 
machine  with  only  a  small  waste  of  material. 


PNEUMATIC  TOOL  HOLDER  FOR  WHEEL  LATHE. 


The  accompanying  illustrations  show  a  pneumatic  attachment 
for  holding  the  cutting  tools  on  a  driving  wheel  lathe,  which  is 
giving  very  satisfactory  service  in  the  Grand  Rapids  shops  of 
the  Pere  Marquette  Railway. 

This  attachment  was  designed  by  Mr.  F.  C.  Pickard,  machine 
foreman  of  the  shops,  and  by  its  use  the  time  of  changing  tools 
in  the  lathe  has  been  reduced  from  an  average  of  five  minutes 
to  one  minute  and  in  iddition  all  difficulty  with  broken  studs, 
slipping  wrenches,  etc.,  has  been  eliminated.  When  it  is  consid- 
ered that  ordinarily  the  tools  are  changed  five  or  six  times  while 


PNEUM.MIC    TOOL    HOLDER    ON    DRIVING    WHEEL    LATHE. 

turning  one  pair  of  tires,  it  can  be  seen  that  the  time  saved  by  the 
use  of  this  device  is  considerable. 

The  construction  is  clearly  shown  in  the  illustrations.  The 
air  cylinder,  which  is  connected  to  the  carriage  by  four  long 
stud  bolts,  is  7J/2  in.  diameter  and  has  a  stroke  of  SJ4  in.  The 
piston  rod  connects  to  two  cam  levers  which  force  the  tool 
holder  plate  down  onto  the  tool,  against  the  resistance  of  the 
four.springs.  The  tool  is  in  a  holder  consisting  of  a  bar  of  steel 
3  X  2j^  in.  and  of  the  proper  length,  which  is  slotted  to  take  a 
iJ4-in-  square  tool.  The  tool  projects  above  the  holder  about 
]/x  inch  and  the  tool  plate  bears  directly  on  its  top  surface. 
When  the  air  is  released  the  tool  plate  is  forced  up  J4  inch, 
giving  ample  room  to  remove  or  adjust  the  tool. 

We  are  indebted  to  Mr.  W.  J.  Haynen,  former  superintendent 
of  shops  at  Grand  Rapids,  for  the  illustrations  and  description. 


DEDICATION   OF   THE   ENGINEERING    SOCIETIES 

..;:      BUILDING. 


The  building  of  the  Engineering  Societies,  at  29  W.  39th  street. 
New  York,  was  dedicated  with  appropriate  exercises,  beginning 
Tuesday,  April  16.  Mr.  Andrew  Carnegie,  whose  gift  of  $1,500,000 
made  possible  this  building  and  the  structure  of  the  Engineers'  Club 
adjoining  it  on  40th  street,  was  present  and  made  a  short  ad- 
dress. The  other  speakers  at  the  first  meeting  were  Mr.  Charles 
F.  Scott,  president  of  the  A.  I.  E.  E.,  and  the  chairman  of  the 
building  committee;  Mr.  E.  E.  Alcott,  president  of  the  United 
Engineering  Society,  which  is  a  holding  organization  of  the 
building,  and  Dr.  Arthur  T.  Hadley,  president  of  Yale  Univer- 
sity. On  the  evening  of  April  16  a  joint  reception  was  held,  the 
receiving  parties  consisting  of  the  presidents  of  the  three  founder 
societies,  at  which  time  the  entire  building  was  thrown  open 
for  inspection.  The  following  day  the  exercises  were  continued, 
consisting  of  addresses  by  the  presidents  of  the  three  founder 
societies  and  presentation  of  medals  for  distinguished  service  to 
Ralph  W.  Pope,  Frederick  R.  Hutton,  and  Rossiter  W.  Raymond, 
secretaries  and  past  secretary  of  the  several  societies.  The 
John  Fritz  gold  medal  was  presented  to  Alexander  Graham  Bell 
at  this  meeting.  Dr.  James  Douglas,  past  president  of  the  Insti- 
tute of  Mining  Engineers,  also  delivered  an  oration  on  the  sub- 
ject of  "Ethics  of  Secret  Processes  in  the  Arts."  Professional 
sessions  of  the  founder  societies  were  also  held  during  the  same 
week.  ■  ■:^-'y:':-!^-'': ']' 


Results  of  Proper  Shop  Management. — In  one  of  the  shops 
of  the  Northw'est  where  a  proper  system  of  shop  management 
has  been  in  conscientious  operation  for  four  or  five  years,  the 
time  of  general  repairs  has  been  reduced  from  one  month  to 
thirteen  days. — U'illiam  Pcnn  Evans  before  the  Pacific  Coast 
Railway  Club.         '•  '"./''  v'^l^v;; 


pneumatic  tool  holder. 


The  power  efficiency  6f  certain  soft  coals  when  used  in  the 
gas-producer  plant  is  two  and  one-half  times  greater  than  when 
used  in  an  ordinary  steam-boiler  plant. 
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FORGING   AT  THE  COLLINWOOD  SHOPS. 


Lake  Suoke  &.  Miciugax  Soltiikkx   Raii.uav. 


In  April  and  June  of  last  year,  on  page?  142  and  235.  article? 

were  presented  on  forging  at  the  Collinwood  shops.     Since  these 

articles  appeared  several  new  dies  and  headers  have  been  made 

for  use  in  connectit>n  with  the  Aja.x  forging  macliines.  which  are 

of  interest.     Ferguson  oil  fHrnact5  are  n*ed  for  heating  the  iron. 


as    may   be   seen    from   the   one    lying  between   the   die   and  the 
lieader.   is    tlat  on  one   side   and   rounded   on   the   other.     It   is 
made  from  J/,  x  If4-in.  flat  iron.     Each  half  of  the  die  is  made 
in  two  parts.     The  sliding  part,  which  shears  the  bar,  is  guided, 
by  a  pin  and  by  two  screw  bolts  which  work  in  slots.     One-half 
of  the  die  is  siiown  with  the  shear  open  and  the  other  half  with   ' 
it  closed.     The  heated  bar  is  put   in   from   the  top  and  the  two;, 
iialves    cl'xo    toi^ether.    gri|)piiig    the    iron.      When    the    rarri.br 
pliiiiir'  r  -Tikc^.  lii>th  of  the  •shears  are  forced  back,  shearing  tho"^- 


Fivi.  .J...    ^.«^t^';,.v^i>■M^'•^^•^!<^^  !•'»«   makim;  w  asmkr.s  ..\.\i»  a  si.mi'I.k 

'■  'v        .'■        '  VOHM    OF    itrt  KI-K.      ' 

One  of  the  most,  interesting  of  these  is  ii  set  of  dies  and  head- 
er used  on  the  3/'i-in.  .-\j«'ix  machine  for  making  a  lock  nm 
wiiich  is  wse<I  very  cxtcrisivoly  on  the  Lake  Sliore  and  is  shown 
in  the  accompanying  itlustration.  This  nut  is  made  in  one  ojura- 
tion.  As  the  two  dies  move  toward  eacli  other  and  close  up  a 
piece  is  sheared  off  the  end  c>f  the  hot  bar  and  the  header  or 
pliuiger  closes  in  forming  the  nut  as  shown  and  indenting  it  in 
the  center  to  guide  the  drill.  When  the  mn  leaves  the  forging 
machine  it  is  only  neccs.sary  to  grind  off  the  thin  fins  and  drill 

•  and  tap  it.  As  the  nuts  may  he  made  practically  as  fast  as  it  is 
possible  to  heat  and  feed  the  bar  into  the  machine  tiieir  cost  i.s 
very  k)WJ.  :■'■■.',..:   ■■/■'\^^'---  ■■,:■-  '- . 

1  he  second  i1hlstrAt»on  shows  t\vo   sets  of  dies  and   headers. 
The,  upi»cr  one.s  arc  for  fori)iing  and  punching   washers   which 

■arc  ujied'ofl-pttsstitger  cars  for  tie  and  brace  rods.    This  washer, 


tU,.   3.      1«1K.S    .\.N1>   Uf:  VliKkS   KOK    IdK-t.lM,   Sl'Kl.Nt.    liAM'S. 


the   hole   all   in:  ode 


jiieee    of    iron,    rounding    it   and   punching 
operation.;      ''^  ■  .:^  -v  •  .  ^ '- -^^  c-."  •.-  •      - 

In  the  lower  half  of  the  photograph  arc  shown  the  dies  and      } 
iieader  for  making  a  simple  form  of  buckle.     The  stock  is  placed 
in  position,  the  two  dies  come  together,  grip  the  stock  and  the..  ,' 
plunger  bends  and  shears  the  metal  in  one  operation.  ;'-..". ' 

Tools  for  forging  spring  bands  are  shown  in  big.  3.  These  ,  v 
1),uh1s  ;ire  made  from  .4  x  •7<<-in.  merchant  b.ir  iron.  The  spring  ;; 
band  is  first  bent  so  as  tc^  lap  the  iron  at  the  heavy  portion  of  '/J 
the  bind.     The   piece  is  then   heated   to  u   welding  heat  and  is  ;  ;"' 

p'ared   belwtitl   llle   dies   ;md   Cotuirleled   at  OliC  Stfoke'ol  the  raJJU 


<■'■■:' 


A'.C 


3H<*.:4r.      t»y.>    .\-M'     IIIAI'I  K    KOK    V.\tl'UM     KIU.IKK    VAI.Vi;. 


IK,. 


IT.\(  II      \.\lt    IHK    FOK    SHKA!<IN(.    IlKAKK    I.KVKRS. 


:^:lj.vS:.:'id07;^ 


AMERICAN    ENGINEER    AND    RAILROAD    lOURNAL. 


193 


>''V/V'  'ilje    vacuum    relief    val\c    shown    in    l-"ig.   4 

•■'••  *aji  i.n;t<lc    from    i-in.    steel   bar    in    two   opera- 

■« tt'Ws-'    '^ '^*^  valve   is   first    lieadeil   similar  to  a^ 

•:f»iVHjH  head  pin  and  the  slock  is  sheared  off  to  : 

'  tf-'  '  d<"S'red   length.      It   is   then   heate<l  and  at 

'  -.l,'  r^^rroke   of   the   tnachine    is  completed   b\: 

uU-^  t*f  the   dies   an<l   header   shown   iti  the 

•;  nation.      The  valve  is  half  a  pound  ligliter 

n   ihc   staiulartl  bra.st;   valyc   used    for .  this 

•'■iws&.     '■'.'_''','■.:    '■:  \  '.\'''  ■  ■/'.'■"'■',"/'■■'.  :v' 

\  punch  and  die  for  shearing  brake  leVcrs 

=     .Y^iin'^sliown  in   Fig.   5.     These  tools  have  been 

■      ;{vt;(j  on  one  of  the  large  bulldozers  for  a  con- 

.^^ii-rable   time.     'Ihcy   are   made  of  cast    iron 

.;:  "^-h**!  *'l*''^'l   ^^'^'^   steel   pintes.    Coiiimcrcial   baf 

:  tixnijs  ordered  of  the  proper  length   for  the 

jlflvi'^  and  of  a  width  equal  to  the  widest  part. 

'V.'TIie  lever   is   formed   with   one   stroke  of  the 

■  •  . ;^.ni.u;hjne:  with  only  a  small  waste  of  material. 


PNEUMATIC  TOOL  HOLDER  FOR  WHEEL  LATHE.:  ;^^ 

-:':    -The  accompanying  illustrations  show  a  pneumatic  attachment;: 

ivf  Holding  the  cutting  tools  on  a  driving  wheel  lathe,  which  is 

iL-iviiig  very  satisfactory  service  in  the  Grand  Rapids  shops  :o< 

V;-.-ilYOPere  Marquette   Railway.  :  . 

*  ■'■, This  attachment  was  designed  by  Mr,  F.C.Pickard,  machine 

.    !i<errian  of  the  shops,  and  by  its  use  the  time  of  changing  tools 

t'.  .'■.tn'.fli^  lathe  has  been  reduced  from  an  average  of  five  minutes 

:V,;.'j;«^<ine  niinute  and   in    iddition  all  difficulty  with  liroken  stiids, 

:.;'>'.>!-i}ilV)ing  wrenches,  etc..  has  been  eliminated.    When  it  is  consid- 

'  -^cVtrii  Uiat  ordinarily  the  tools  arc  changed  five  or  six  times  while 
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turiVing  one  pair  of  tire<t,  it  can  bwt?  .«c^vtKat  thenine  ?ave<l  by.  the 

llrrC;  (t»f  .dlis^tlcvice   Js  .COTlsiderabJc^^'^'.;:^ ;V^ ^  -  C^^  V  :  ■i"'^^  !^%  .  \.L>^i=7v  '.  i 

-.;  The  construction   is  clearly   shown  in  tbe  iliii?tration«      The 

air  cylinder,   wbich    is    connected   to   the   carriage   by    four   l">ng 

stud  bolts,  is  7J4  in.  diameter  and  has  a 'stroke  of  5J4  in.    The 

pistori  tod  connetts  lo  !*'<>  c»m  levers  which  force  tlie  tool 

holder  plate  down  onto  the  tool,  against  the  resistance  of  the 

four  .springs.    The  tool  is  in  a  holder  c(»nsisting  of  a  bar  of  steel 

3x2,'^  in.  and  of  the  proper  lenjt;lh.  whiclT  is  slotted  to  take  a 

ij^-in.   square  tool.     The  tool  jprojects  abdve.  the  holder  about 

;  I4   inch   and   the  tool   plate  bears  directly   oti. its  top   surface. 

. :  When   the   .nir  is  rvleaM-d  the  tool   plate  is   fbtced  up  J^:  fttch, 

■;  giving  ample  room  to  remove  pr  adjust  the  tool,   \       .;;./' 

/..  ;  \V'c  atcunctcbted  to  ?|Ir.  W.  J,  HayJicn,  former  sUpcrintendeHt 

';.of  shops  at  Grand  Rapids,  for  flie  ilhistnitiftns  and  descriptif»n.  ■ 

Wv    DEDICATION   OF   THE   ENGINEERING    SOQETIES 

■•^-V':;..^-  .    .■'«^  -^..^v■   :  >■■:     BUILDING.     .••:.;:  7r--  -.-■:..-- 
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•-  The  building  ot  the  Engineering  Societies,  at  .29.  W./JQth  street^ 
;;:Kew  -York,  w^ 
Tuesday,  April  i A.  Mr.  AndrcHv  Carnegie,  whose  gift  of  $i,5<»o.o<m 
made  possible  tins  building  and  the  s.tructitre  of  the  J-Ingineirs'  Club 
.  adjaining  it  on  40th  street,  was  present-  ;uk1  m;ide  a  short  ad- 
.  'clro^i  The  other  speakers  at  the  first  meeting  were  Mr.  Charles 
.  F.  Scott/  pre:4idcnt  of  the  A,  I;  E.  E.,  and  the  cb airman  01  the 
.building  committee;  Mr.  E.  E.  Alcott.  president  of  the  Cnited 
.Engineering   Society,   which   is   a  holding   organiralion   of   the 

•  building,  and. Dr.  Arthur  T.  Iladley,  .presitlent  of  Vale  UnivcT-. 
sity.  On  the  eveuing  of  April  i6  a  joint  receiition  was  held,  the 
receiving  parties  consisting  of  the  presidents  of  the  three  foun<ler 
societies,   at   which   time  the    entire   building  ;>vas    thrown   open 

•  for  inspection.  Tlie  following  day  the' exercises  were  continued, 
consisting  of  ad<ltesses  by  the  presi<lents  •  of  tlie  three  founder 
societies  and  presentation  of  medals  for  distinguished  service  to 

""Ralph  W.  Pope,  I-'rederiek  R.  1  l«tt<»n.  and  Rossiter  W.  Raymon<l. 
-;  secretaries  and  past  secretary  of  the  sc>erar  >ocietics.  The 
''John  Fritz  gold  me<lal.  was  pre.4ented  lo  Aiex-Tindor  Graham  Bell 
-at  this  meeting.  Dr.  James  Douglas,  past  "president  of  the  Insti- 
.  :tute  of  Mining  Engineers,  .-d  so  delivered  an  oration  on  the  sub - 
^  ject  of  '■Ethics  of  Secret  Processes-  in  tiie  Arts."  Professional 
■.\,sessipns  of  the  founder  societies  were  also  held  during  tlie  same 
.%eek;;-' ■■■^;.^'^;;.';.r.■V  ^^,-.:^y.-/-     -;  .v^^  .  .■'    •' 


i'  Results  OF  pROPKR  Shop  M.\xAcEMEXT.--7fn  one  of  the  shops 
'.  of  the  iCorth\vest  Avbere  a  proper  sy.stem  of  shop  management 
'  rhas  been  in  conscientious  operativn  for  four  or  five  years,  the 
-  tiriie  of  general  repairs  h:is  been  reduced  from  one  month  to 
;.  thirteen  &.iy'?:—U'UUam  I'cnn  ILzims  luiorc  the  Pacitic  Coast 
X  Railway  Chth^  :^:   -.\-  '■■;/;/'  j'i'/'-'.V--:.-^"'^  i*:'"^.^^' 


P.\tf.\l.VTIC    TOOL    HOI.mCR 


■■Tiiepovver  efficiency  of  certain  soft  coals  w-hFentiserfih  the 
gas-jproducer  plant  i.s  two  arid  One-half  times  greater  than  when 
>:  used  in  an  ordinary  steam-boiler  plant.       -..j  V.;:/'::'-^'V! 
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ELKVATIOXS    AND   SECTIONS,   CONSOLIDATION    LOCOMOTIVE- 


N.    O.   &   P.    R.   R. 


SIMPLE  CONSOLIDATION  LOCOMOTIVE. 


Colorado  Southern^  New  Orleans  &  Pacific  Railroad. 


The  Baldwin  Locomotive  Works  are  delivering  an  order  of 
26  consolidation  locomotives  to  the  Colorado  Southern,  New 
Orleans  &  Pacific  Railroad,  which  are  an  txcellent  representa- 
tion of  recent  practice  in  heavy  single  expansion  freight  engines. 
The  design  includes  a  large  straight  boiler  78  in.  in  diameter 
with  22  X  30  in.  cylinders,  having  balanced  slide  valves  actuated 
by  the  VValschaert  type  of  valve  gear.  The  driving  wheels  are 
57  in.  in  diameter  and  the  tractive  effort  is  43,300  lbs.  The 
locomotives  are  estimated  to  weigh  iSj.ooo  lbs.  on  drivers  and 
207.000  lbs.  total.  This  gives  a  factor  of  adhesion  of  4.^  which 
is  about  the  average  figure  for  this  class  of  locomotive. 

These  locomotives  are  very  similar  to  the  common  standard 
consolidation  locomotives  of  the  Harriman  Lines,*  differing 
from  them,  however,  in  having  slide  instead  of  piston  valves 
and  in  having  a  78  in.  in  place  of  an  80  in.  boiler.  The  heating 
surface  is  also  much  less,  due  to  the  smaller  number  of  tubes, 
which  are  also  but  14  ft.  6]/^  in.  in  length  instead  of  15  ft.  In 
other  respects,  however,  the  two  designs  are  very  much  alike 
except  for  the  valve  gear. 

The  boiler,  as  mentioned  above,  is  of  the  straight  type  with  a 
sloping  throat  sheet  and  back  head.  The  mud  ring  is  inclined 
toward  the  front  and  is  supported  on  buckle  plates  bolted  to 
frame  cross  ties.  It  is  of  cast  steel  and  measures  5  in.  in  width 
all  around.  The  barrel  contains  386  2  in.  flues,  which  give  a 
heating  surface  of  2,939  sq.  ft.  The  firebox  contains  183  sq.  ft. 
of  heating  surface,  being  5.85  per  cent,  of  the  total  heating  sur- 
face.    The  grate  area  of  51  sq.  ft.  gives  i   sq.  ft.  of  surface  to 

*  See  American  Engineer,  1906,  pages  154,  200,  250,  288,  320,  353 
and  4*1. 


every  61  sq.  ft.  of  total  heating  surface,  a  figure  which  indi- 
cates that  with  an  average  grade  of  bituminous  coal  no  difii- 
culty  should  be  found  in  obtaining  sufficient  steam  without 
forcing  the  fire  to  an  uneconomical   rate  of  combustion. 

The  frames  are  of  cast  steel  and  measure  4^  in.  in  width. 
They  have  double  front  rails  spanning  the  cylinders. 

The  general  features  of  the  design  of  Walschaert  valve  gear 
applied  to  these  locomotives  are  quite  clearly  shown  in  the  illus- 
trations. The  use  of  slide  valves  necessitates  the  transferring 
of  the  motion  from  the  plane  of  the  valve  gear,  which  is  outside 
of  the  guides,  to  a  point  3^^  in.  inside  the  cylinder  center,  and 
this  has  been  accomplished'by  the  use  of  a  rocker  arm  supported 
in  bearings  forming  part  of  the  frame  cross  tie,  which  is  bolted 
to  lugs  cast  in  one  piece  to  the  upper  front  frame  rail.  This 
rocker  shaft  has  two  downwardly  extending  arms,  the  outer 
one  being  connected  to  a  combination  lever  and  the  inner  one 
by  a  cross  head  connection  to  the  valve  stem,  which  is  sup- 
ported and  guided  by  a  bearing  resting  on  the  top  guide  bar. 
Two  reverse  shafts  are  required  in  the  design,  the  forward  one 
being  supported  in  bearings  bolted  to  the  guide  yoke  and  the 
other  one,  which  connects  to  the  reverse  lever,  resting  on  the 
frame.  It  will  be  noticed  that  the  eccentric  rod  connects  to  the 
link  at  a  point  which  gives  a  shorter  leverage  than  has  been 
common  in  previous  designs,  and  hence  requires  less  eccentricity 
in  the  return  crank  for  the  same  valve  movement.  It  will  also 
be  noticed  that  there  is  a  brace  between  the  front  cross  tie  and 
the  guide  yoke,  which  will  be  of  material  assistance  in  stiffening 
both,  and  in  keeping  the  valve  gear  in  better  adjustment. 

The  general  dimensions,  weights,  and  ratios  of  these  locomo- 
tives are  as  follows : 

GENERAL     DATA. 

Gauge 4  ft.  8J4  in. 

Service    Freight 

Fuel     Bit.    Coal 
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CONSOLIDATION    LOCOMOTIVK — COLORADO    SOUTHERN,    NEW    ORLEANS    AND  PACIFIC   RAILROAD. 


Iractive- effort    '..>.... 43,300  lbs. 

Weight   in   workit.g   order,  est .;;'....;;■...■•-..  ......207,000  lbs. 

Weight   on    drivers,    est ..•..<.■.",•. . . ; .; . . .  ..182,000  lbs. 

Weight    on    leading   truck,    eft 25,000  lbs. 

Weight  of  engine  and  tender  in  working  order,  est 355,000  lbs. 

Wheel    base,    driving     .,........;,;...... 10   ft.  0  in. 

Wheel    base,    total ».  • .  .'.l.^iv, , .  i,  ....  24   ft.   4  in. 

Wheel  base,  engine  and  tender ,i^i.\;»-v,  .".'*■...■..,.,  ..56  ft.  3  in. 

RATIOS.        -J  :';■;'•'-•.  ^.''■•~.     '..  ■' 

Weight   on   drivers  ■—    tiactive  effort ....'...«..>."> i,, ;,.".,..,....  .4.20 

Total   weight   ^    Iractive   effort ...y;.'.'.-.-. .,,... 4.76 

Tractive  effort  X   dinm.   drivers   H-   heating  surface........ .....790.00 

Total  heating  service  -r  grate  area. 61.00 

I'irebox   heating   surface   -^   total   heating   surface,   ])er  cent.... 5.83 

Wright  on   drivers   -f-   total    heating   surface .,,.,.....  .58.20 

Total   weight   -i-   total   heating  surface .v*-  .". . .  .66.00 

\'oluinc  both  cylinders,  cu.    ft , v.i-.i. '..,►..>,., 13.20 

Total  heating  surface  -r-  vol.  cylinders ,i';.y.i ?■»  .-....'i.,-. 236.50 

(.Irate   area   -i-   vol,    cylinders v. » -i i>»  .►;;», i."*ii...;i.. ..  .3.87 

Kind     •  «■.'■•  ..—r  •••■••  •  *'••%•■•;•  i . .  •  .  .  Simple 

Diameter  and   stroke .,...;■*.  if".'.  •'•*:<.•, ...22"    X    30" 

Kind  of  valves ...-., 1 ...................  Bal.    Slide 

Type   of    valve    gear . .,  ■  •;.'•  l Walschaert 

WHEELS. 

Driving,  diameter  over  tires ..;,/;■;;,  ti,;...;'..-»>--w«-.i..».  .57  in. 

Driving,   thickness   of   tiies .i.  .....'.■.  ^ .;....  ..3  J4  in. 

Driving  journals,   main,  diameter  and  length ...10   X    12  in. 

Driving  journals,  others,  diameter  and  length 9  X   12  in. 

Kngine    truck   wheels,    diameter 33  in. 

Kngine  truck,  journals 554   X    10  in. 

Style .  i  .v-i;  .■»■,;'-.  ir-,." Straight 

Working    pressure » i. 200  lbs. 

Outside  diameter  of  first   ring ..■»*!;...". 78  in. 

Firebox,  length  and  width 108  X   68  in. 

Firebox   plates,   thickness,   side 5/16  in. 

I'irehox    [dates,    thickness,    back ^   in. 

Firebox  plates,    thickness,   crown , , .  ,v 7/16   in. 

Firebox  plates,  thickness,  tube ■. '. Vi   in. 

Firebox,    water    space 5  in. 

Tubes,   number    and    outside    diameter 386 — 2  in. 

Tubes,   length    14  ft.  654   in. 

Heating   surface,   tubes 2,939  sq.   ft. 

Heating    surface,    firebox .'. ..*..... 183  sq.  ft. 

Heating  surface,  total i . ,  . . , 3,122  sq.   ft. 

Grate   area '.i  V-Sr 51   sq.  ft. 

Center    of   boiler   above   rail .i^ii^;, 115^^   in. 

Frame .  »iV.  .  ^  ^ »»••'. » .V.i-.>-.>V .  Steel    Channels 

Wheels,   diameter 1 ; ...... . ; 33  in. 

Journals,  diameter  and  Icngtth.  ,.^w- .  w , .  .' 554    X    10   in. 

Water    capacity .............7,500  gals. 

Coal   capacity .-.-Vi » •  .-V 12  tons 


WATER  PURfflCATION. 


The  report  of  the  Committee  on  Water  Service,  which  was 
presented  at  the  last  convention  of  the  .A.merican  Railway  Engi- 
neering and  Maintenance  of  Way  Association,  contains  a  for- 
mula for  determining  the  point  at  which  it  will  pay  to  treat 
foaming  water.     This  section  of  the  report  is  as  follows : 

If  natural  water  containing  lo  grains  of  foaming  solids  has 
this  quantity  raised  to  20  grains  by  using  soda  ash  as  a  reagent, 
there  would  be  a  minimum  of  20  per  cent,  water  wasted  to  keep 
it  below  the  critical  point,  while  only  10  per  cent,  would  be 
wasted  if  treated  with  barium  hydrate.  Therefore,  the  grains 
increase  per  gallon  of  sodium  sulphate  caused  by  using  soda  ash 
•»s  a  reagent  represents  the  minimum  per  cent,  of  water  wasted 
in  changing  boiler  water  over  what  would  be  wasted  if  water 
was  not  softened,  or  if  barium  hydrate  was  used  as  a  re- 
agent. The  minimum  waste  would  be  represented  by  the  total 
cost  of  pumping  and  treating  this  wasted  water  by  soda  ash  plus 
the  cost  of  the  fuel  required  to  raise  this  water  from  the  tem- 
perature of  feed  water  to  the  temperature  of  the  water  in  the 
boiler. 

For  an  increase  of  one  pound  foaming  matter  per  thousand 


gallons  of  feed  water,  it  would  be  the  total  cost  of  pumping  and 
treating  70  gallons  of  water,  and  the  fuel  for  heating  it  to  tem- 
perature of  boiler  water.  For  any  other  increase  per  thousand 
gallons  of  water,  the  minimum  cost  would  be  directly  propor- 
tional to  this. 

The  following  equation  is  given  to  show  the  point  where  the 
benefits  derived  from  treating  the  water  will  just  balance  the 
cost  of  treating:  .-■'..>>  "v. ^ 

X  =  Number  of  hundredweight  (100  pounds)  of  solids  removed  from 
water   per   annum. 

B  —  Money  value  of  benefits  received  from  removing  100  pounds  of  solids. 
This  will  include: 

Saving  in   boiler  washing  and  repairs.  . 

Saving  in  fuel. 

Increased  service  received  from  locomotives,  represented  by  the  interest  on 
the  cost  of  additional  number  oi  locomotives  that  would  be  re- 
quired to  perform  the  service  rendered  by  locomotives  using  the 
soft  water,  if  based  on  the  performance  prior  to  treating  the 
water. 

C  =  Cost  per  100  pounds  of  solids  removed  to  operate  the  plant,  as  follows: 
Additional  cost  of  labor. 
.Additional  cost  of   fuel  and  power. 
Cost    of   chemicals. 
Cost  of  current  repairs. 

D  =  Cost  of  plant  installed. 

I   :=   Interest  per  annum  on    D. 

L  =   Estimated  useful  life  of  plant  in  years. 

R  ■=  F.stimated  value  of  materials  recovered  from  plant  after  L  years. 

S  =  Annual  depreciation  of  plant,  equivalent  to  a  sum  per  year,  which,  if 
placed  in  a  sinking  fund  at  I  rate  of  interest,  would  amount  to 
D  —  R  in  L  years.     (See  table,  page  16,  Kent's  pocket  book.) 

The  benefits  would  just  balance  the  cost  when 

X  B  =  X  C  +  I  +  S. 

X  =  (I  +  S)  ^  (B  —  C). 

The  number  of  pounds  solids  removed  daily  to  make  benefits 
just  equal  the  cost  would  be  -•  V'. 


V      ■  3.65   <B   _   C) 

If  more  than  this  amount  of  solids  is  removed  the  plant  will 
be  profitable  to  the  company. 

Values  for  B  can  only  be  fixed  for  each  particular  case,  as 
some  of  the  matter  held  in  solution  is  much  more  injurious  than 
the  same  weight  of  other  matters.  The  mechanical  department 
of  each  railway  should  be  able  to  approximate  the  values,  know- 
ing the  proportions  of  the  injurious  matter  in  the  water. 


Meeting  of  the  Air  Brake  Associ.xtion. — The  fourteenth  an- 
nual convention  of  this  association  will  be  held  in  Qjlumbus, 
Ohio,  beginning  Tuesday,  May  14,  1907.  The  convention  head- 
quarters will  be  at  the  Great  Southern  Hotel.  This  date  is  one 
month  later  than  the  regular  meeting  and  it  is  believed  that  it 
will  be  a  better  time  for  holding  the  convention  than  in  April. 


Meeting  OF  THE  Association  of  Transportation  and  C.\r  Ac- 
counting Officers. — Upon  the  urgent  request  of  a  considerable 
number  of  members  of  the  Association  of  Transportation  and 
Car  Accounting  Officers,  the  executive  committee  has  favor- 
ably considered  the  question  of  changing  the  date  of  the  annual 
meeting,  so  that  this  assembly  will  be  held  in  St.  Paul,  Minn., 
Tuesday  and  Wednesday,  June  25th  and  26th. 


If  "subscriber"  of  Baltimore  will  send  in  his  name  and  ad- 
dress we  will  be  glad  to  furnish  him  the  information  requested. 


I'.i4 
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'; SIMPLE  CONSOLIDATION  LOCOMOTIVE.      •;/ 


^  CoLoRAix)  iSbX'THti&ij  Ntiv.  Orke^Sss  &  PAciiiFie  P  vi  uro ad," 


I  The  liclWwin  Lf>comotiv<»  WVtrks  hr^.  tJoHveriiipt  an  order  of 
'ifj^y  ,fbn^i)H<lati<^ti   loc<MiK>tivis  to- thf   CoIot.-uIo   Soiuhorn,   Xf w 

<Jrltarv>  &  PjumIh'  Kailrn.-id.  uhich  arc  an  fNCtllt-iU  rcprcsonta- 
.  tJofiMt  rccAirt  practice  in  luavy  Miiglv  vxpansii mi  freight  tniiincs. 

T1\C:  tlc^iK"  •n«^lM<lvs  a' W  hoiler  78  in.   in  iliamctcr 

•  •  With.  J4  "x  ;3h  irt;  cA  linflcrs,'  ivavinjr  l»alanco<l  slide  valves  actuated 

by  tin-  Waist-liaert  type  of  valve  ijcar.     Tliedriving  wlucls  arc 

57    ill,    in   dianicier   atid 'the   traeHJvc    ef]f()rt   i>    43.JOO   lbs.      Tlic 

.'  loc»imotivi^<'  art"  A^^tiOTat«|.  to  Avcigfh   i8j.6(xi  Ib.s.  otV  drivers  and 

•  jo7.<.itjp  K>^.  traal:    .TWs/g^^  factor  of  adhesion  of  4._'.  which 

•  i<  rilHiiu  the:  iivetage  hjfiire  '♦"■'ihr-«  cla^<  <>f  toci>in«)tivC/ 

.J -^  These  IcKomonyev  are  very  siniitar  t«i  the  common  standard 
f«iist»lidati«)t}  ,l«)cj'im>tivc,*!    ui    the    Harriman    Lino.*    dittcriiig 

•  Iront'tJrcm,' howtvexy  in^Iaayitig  .§lidv  in.^tcadof  piston  yalvcs 
ami  in  having  a  78  in.  ill  place  of  an  80  hi.  boiler.  The  heating 
surface,  is  jilsrt  nmch  IfsVi  chie  to  the  smaller  number  of  tub<;s, 
which  arc  also  hut  14  ft.  6;J:;..in.  in  length  instea<l  of  15  ft.  In 
Other  respects.,  however,  th^  .tAi"0  (ksigris  are  very  much  alike 

•    except.  fnir.tliVy:ilye  .scHF;.    ,     :  .  ::■■ .  ,\    '     '.v-.'.''Vi/ ■';••;  V  v. 

..The  boihT,  as  montiotii'd  above,  i'-  of  the  straicrht  typo  with  n 
sloping  throat  sheet  and  back  head.  The  mud  ring  is  inclined 
toward  the  ftx>nt  and  is  supported  f)n  buckle  plates  l>ohed  to 
frfmu;  «:rp§^s,  tics.-  It;is  of  cast^^s^^  mea>ure.-«  5  in.  in  width 

aTI  aroun<l.  The  barrel  contains  31%  j  in.  ilues,  which  pive  a 
heating  surface  of  j.03«;  sq!  ft.  The  hrebo.v  contains  1S3  sq.  ft. 
of  heating  surface,  being  5.85  per  cent  of  the  total  heating  sur- 
face.    The  grate  area  bi  51  sq.  ft.,  gives  i   sq.  ft.  of  surface  to 


•  S^c    .Xmebican    E.Nr.rW?CT.    l»f)5.  -pases    I5<.    200, 
and  *»l. 


2,"»0.    2sS.    320.    .3.'.3 


lO.N    UKOMOTIVK-rC.  -S.,   N.    O.    A    I*.    R.    R.    ;"•   "    -/•'..,■••.."•.    =   "V     -      ..''.'•  1' •  .': 

■.  every  ft-i    sq.    ft.  of- total   Inating   surface,   a   figure   which   imji 
.  cates  that    with   an   average  grade  of  bituminous   coal   no   difh  ': 
culty    sbould    be    found    in    obtaining    sufficient    steam    without 
forcing  the  fire  to  an  uneconomical   rate  of  combustion. 
"  Tjic   ffaTOefe  4rc,  of  cast  stecj  arid  measure  4'/^    in.   in   width. 
They  have  double  front  rails  spannmg  the  cylinders. 

The  general   features  of  the   design  of   Walschaert  valve  gear 
applied  to  these  locgtnotives  are  quite  clearly  shown  in  the  Uhvs-. 
trations.     The  itse  of \slide  viilves  neces>itates  the  transferrins;." 
of  the  motion  from  the  plane  of  the  valve  gear,  which  is  outside  ; 
of  the  guides,  to  a  point  3'!.  in.  inside  the  cylinder  center,  aivi 
this  has  been  accomplished  by  the  use  of  a  rocker  arm  supports**! 
in  bearing.s  forming  jwrt  of  the  frame  cross  tie,  which  is  boltcif 
ti.   lug.sca«;t' in  one  piece  to  ilu-  upper   front   frame  rail.     Thi^ 
rocker    shaft    has    two    downwardly    e.vtcndijig    arm.^,    the  «ufei 
one  being  connected  to  a  combination   lever  and  the  inner  one.; 
by   a   cross    hea<l    connection    to   the    valve    stem,   which    is    sup- 
ported  and   guided   l)y   a   bearing   resting   on   the   top   guide  .bar.. 
Two  reverse  shafts  are  required  in  the  design,  the  forward  one : 
being   supported   in   bearing>   bolted   to   the   guide  yoke   and   th^- 
other  one.   whidi   connect >  to  the  reverse   lever,   resting  on  tlu^ 
frame.     It  will  be  noticed  th.u  the  eccentric  rod  connects  to -the. 
link   at   a   point   which   gives  a   shorter  leverage   than   has  been. 
common  in  previous  designs,  and  hence  reipiires  less  eccentricity; 
in  the  return  crank  for  the  same  valve  movement.     It  will  also  ; 
be  noticed  that  there  is  a  brace-  between  the  front  cross  tie  arid  - 
the  guide  yoke,  which  will  he  of  material  assistance  in  stiffening 
both,  and   in  keeping  the   valve  gear   in  better  adjustment. 

The  general  dimensiotis,  weights,  and  ratios  of  these  IpcornOv- 
tives  areas  follows:  .^  ■■■;>''■'■•     •       •      "-';'■'..  '.^/■  \'  ■■.''■:  ^'y'-^'  :■''  >' 

'-y_--.-  OENERAL     DATA.  ;  '  T.  :  l"  ■  ■' \.'     ;.■   ; -■  \:,^: 

Oaiiite    ,..'..Vv. ..,>  ..;.\  .v.v. .  .v.f  ft.  SVi.  i"' 

Service    .* ,  .;...••  *.f-^^  •  •  »'■-••  •••.»  «■•'••  •  •  •■•  •.••  ■•-.  ».«>.•■• «  « • .  «  *■•"  •  ♦.•♦  a.a't  •  .• ...  •  *  rcijT''^ 
Fuel     .... .  ;v\  ........ .  .^..:; :";.... . ; ;  I. ...:  J. ^  .:.,...-■  ..^:','. ..:  ."Bit.    Coal 
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COXSCU.IHAIION     L()rOMOTiVK--rCP^OKAr)P    SOt 

..  ( tiiht    m   wX'rkiiig   order,  est  ...■.■>..■;;....  .>,.y,-;.;:',.l".;  .•';,'.,•....■.•••. .;  .'...'2n7,0()i»  lbs. 

:■:    ivhT  'uii    rlrivcrs,    est.  ......  'j-.'i:::',:,..'...  :'..■'.  :^:'::.^>;vC-.. -^i^-:  :  l>rf.«t(ii<  lbs. 

;.•     •in    lc.-i<linp    truck/   irt;  .................■.>. ;'.7^-.;i,;;f.V;y..    •-»'>.'''"'''   lbs. 

,it  of  eimirio  a!i'!  UiuU-r  in  wirrkinu  or«1er,\C!rt'.J',  .''.i:  •?..■.•■»  .;;.'».'»,tifii)  lbs. 

•  '    base,    rfriyitig    • .  .-  .  .,>,;,•..,.•.••  •  .>.i,.-. .  .;.■..'>;•:•  v-.^'j-'.  :V.14i   ft.  <l  in. 

.      lI   iiase,   total    .;.. . . . ; .  .V-.v.v.'V .  .^  ,..-V-.  .\':', ;, ;V'.V/V'. •".'■.■..> :.^^•...'■iJ.t;  ft.  4  iu. 

.;.  ;.u'ci  Irase,-  cilgitie  and  twpdvr-  •  ■  •  •  •  ■  ■  • .  .V.;.?. . *;.:.'> v«o..;j{ V. 3' ..v^ 

■-'','':■'''  RArrtjs;  ■  '■■■'■■.^A. .?' ^■:-i:";"'>"\"  ■' '  :'•'   ■         ' 

.jhf   on    drivers  -~    trcictive   effort. .....  .-.;'.v'.:V?.. -../■-.;  .i'.-.;...;,  .■;>;,.  .4.20 

-.Mislit     r-    Iractivf    iitiirt .. .  ;  . ...;■.•;  .'.r.^v.  .•\>,.' /.-t. ■,■;!■.;....  4- T<j 

•;vc  viiViTt  X  (li.Tin.  (Irivtrs  -f-  heatiiig  stirface.i  vv/.-V... v..  ..■..»;■.;  •T!M,'».(><» 

:■    heating   service    -r-  Rrate  area f.  v..  .>.;,.  v.. 'w  .;".>■..,  ..fil. 00 

■»-)X  luatint!   surface   -:-   total  heating   surface,  iiierve^tJtv.;.'.  .^-.'.r:  .- .J.^."» 
\  nfhl   on    «lrivcrs   4-    total    heatinn   surface::';;.,.;  ;>,  .■.;/■.:  v. ,.  i.  .....  i,.,-..  58.20 

i    *al   weight    S-    total   heating  >urf.nce.  .....  .'.;'ii..., -■^Vv'.l  .■•■..;,'.t.i  t.  ■;.»:;--. -fifi-iw 


iuine"  both  cylinders,  cu.    ft. , . . . ..... ; .,..,..  i'...I;>-;.:,i.,>_.^v--f .,  i-,.',/^.. ;.-...  .V3,2» 

:  ii  hcaiiniLj   t.urfaee    -~    vol.    cylinders  i  . .  ,  J.  s';,i;- ;".•,:>'.  /...'.. ;-  ';.  .-- r^  .23«>.:")0 


rate  area  rJ^  vol,  cylitljlcrs. 


■iter   and    stroke........ 

.  i  0,1   valves. . ...,';. ,  ,.viL 


.;  GVt-txrEiis,".:- 


._••  ;  V  .  .f ..  .  .<^  •' .  *■ ... . 


,3,87 


yt.  valv-'e.  gear..; 


.■ . ', .  i\  . .  >imple 

.;.-22"   X    30" 

.:,.,llaL   Slide 

;•;  ...Walschacrt- 


,'ti  •--.  *. .«..   <.. 


[  J/  ^»  f  .•"•  ■^'.. 


.57   in. 

.JS'-i  in. 


'■-ivijilf,  riiametcr  ovef  tires. .  ..i,.,,  • 

'  'Kinc    thickiie««    i>f    tires.  .1  .  .  ....  . 

.'ivins:  journals  jnain,  (liarm-u-r  and. hriRtli.  .,.-."r;.iv.'>y« !'■•*•  ^?^*'^'-*  !"• 

''■'•J''*J    journals.    , others,    (liatntrtor    nn<l    U'ticrtli ...-;.----.-.  v .  v.I ---;.,*. -V.  X    12.  iri. 

.    (    'rnck   whceN.   diameter. . . .  ..<.. . ,. .  .;..'.»|..  ,?'.vV.;  .'.Vi.  .v.  i.33  in. 

.:r:p  truck,  journals .^■. .-;..  ..../v,  ..jr.  i/;. :;..,....;.."».:.  .5i^    X    10   in. 


Vtrking    pressure     ............ 

'■it-ide  iliameter  of  first   ring.  •• 
'!t1>ox,  length   and   width.  .  .  . .  i 

!reiM'>,\   plate.s,   thickness,   side.. 
•r.'h>)x    idatos,    thickness,    h.nck. 

!P.<!><'.\  plates,   thickness,  crtiwn 

i  :>ebi>.\   plates,   thickness,    tube.  . 

'"•r-^ho.x,    water    st«ace .......... 

I'lites,   number    and    outside    dianicter.  ... 

f.Tubcs.    Icneth    ....... .  ,.i.;;-.. .  .',.-■.  .■.,.■•■'. 

'■•.■■Uo-itinfc^   surface,   tubes  .v. .  .•...•■.  -•,'•  ..i 

ffrntitip.    surface,    firt'fwx.  ■.;..-,-,;.  .-.V. . .,.  .■.:;..;•.. .. , 

'ft-itinpc  Mir t ace,  total   ..  .-...^■. . .  ...-■.>  .  ..V. ,.';..... >'>... 

.-:  <  ir.\te    area    .  .  .  ., ^ .  . .  .  .'..;;•.;.  .-..v..  .,.V. .  .-.•:.';:'. 

,V  Or.ter  of  boiler  above  rail. .  vV. ;.;;»..;»•  •■••>■■'••=•.'' 

.'■-f'-  V  -.  ■  •     •,  ■"^'■..-v'      r    TtHotK.    .-■.. ■'_■:-/ 

"^.i^ranic ".  .....>..'-•>..,«  •k.ML «; » » j»T^'*'*'t\  .*•*  t-.-.  •••...,•  -'^  .,■..•••'. 

^•■."Wherfs,  «lh»irieter   . .  •. .- . . ... . .':''.  ..•.., .  ..-.•..;■.  ».,>■?- 

'...■..If'Urnals,  diameter  and   length...  i.i... ;.■."-,.;  .•...•.'.■..■ 
'  •'  '.'VVater    capacity    .....;  ..* ... . ........ .  i-',  -.-. . , .,.  i  ^i ;.. '. . 

Ccjal  capacity  :'-n  .'.:,....;,.. .  >  ...... ... .'.  ,\.i,  ..*;,.. .;.:. 


<  .'/*  *  ;"-*-*'-  *■*  C-.  - , SttaiRht 

;>>.:.;:v::.i:..:2*m  ihs. 

"•  •.•  *  "•'•  •  •. •  *  •'•  * -•■  •  •  *  ^  in. 

,.:.;..  <V,I08  X  «S  in. 

.  »u  , ,  i.r<. ;,. . .  ,S/lfi  in. 

«%^_., . ....:; .-. . . .,. .  M  in. 

. .  .'■. . ,; .  .• . , ,-. .  >>7  /1 0  in . 

;^>  J'/ .;:■,......;...:...  V»  in. 

. .y . ., '.  .  a > .  1>  .....  .  .a  m. 

.,.■;..•..;.. . .  ..igfi— 2  in. 

;.,14  ft.  6>^  in. 

....  .2,ft.W  sq.  ft. 

.-. ..;.;>i^..,    lf<3  sq.  ft, 

.;!i.;.;;.J..»:      51  sq.  ft. 
, ..  .;> .  >.«->'• « .  •  •  •  1 1  •"'  /  i  il. 

.".■  i  .'i.J ».:Steei    Channels 

.'.i.j^:.*.. .... .  ...33  in. 

....... ...5^    X    10   in. 

>..>  .  !<■. .... . 7.5O0  gals. 

'. ■.¥;]. . '•  • '.  ......  i.,1i8  tons 


WATER  PURinCATION. 


live  •  report'  of  the  Committee  on  Water  Service,  which   was 

...pfcscmod  at  the  last  convention  of  the  .\mcrican  Railway  Engi- 

.":  .fiverin.g  .-ind   .Maintenance  of  Wav   .Association,  contains  a   for- 

.•••■'iiinila.  fur  determining  the  point  at   which   it   will   pay  to  treat 

foaming  water.    This  section  of  the  report  is  as^  follows:   .'■.. .'. 
If  ii.itiiral  water  contaiiiinjr  lo  grain>  of  foaming  solid?  has 
■•■dhis  quantity  raised  to  ^o  >j;rains  hy  using  soda  ash  as  a  reagent, 
•there  would  be  a  mininnim  of  20  per  cent,  water  waste<l  to  keep 

It   below   the   critical   point,   while  only    to  per  cent,  "would  be 
•iva>ted  if  treated   with  barium   hydrate.     Therefore,  the  grains 

increase  per  gallon  f>f  sodium  ^n1])Iiatc  causccl  by  using  soda  ash 

^  a  reagent  represents  the  mininuini  per  cent,  of  water  wasted 

..'M  changing  boiler  water  over  what  would  bc  Wasted  if  water 

'vaV  tiot  softened,  .»>r  if  barium  hydrate  was  used  .'is  ft  re- 
.  -iljeiit;  Tlic  minimum  waste  would  he  represented  by  the  total 
':'.'4^Mx  of  punii»ing  and  treating  this  wasted  water  by  soda  ash  phis 
• /:,.tlVo..' tost  of  the  fuel  required  to  raise' tWs;  water  from  the  teni- 
•.^^peraturc  of  feed  water  to  the  temperature  of  the  water  in  the 
•H  boiler. 
■■,j;,;Fot.,an  increase  of  one  pound  foaiiiing:  matter  per  thousand 


•  gailotjs  of  •fectrw'atef."  it  woitld  ?>c  the  tji.i!  k.v)  .^t  pumpitig  ;iud, 
treating  70  gallons  iti  water,  aijd  the  fuel  tor  heating  it  t.»  lemr..^ 
peraturie  of  h<>iler:  w.ttvF.     l-'tjtjiam-  .oCiieT,  iucrcase  per  thou»and 
galltjns  jof  .watt;r,  tbc  nvitiiiuuin  Cost   WtniJd  he;  direeiJi'  propor- 
tional  to  Vthisv   ;  ■■''[  .  t:,'.      '.    :        -  V  ■;  =. :  ■       ';.       -         \ 

The   foHo\viiig,  wpiatio.n   is   gijv-.tn ;tit>.  sUWVtlit  IKMiit  where  the 
benefit*   derived   fnnu   trcatitig/the   Svater  .\i-iil   just   balance   tlie 

. .^ost  of  1  treating:-  ■■':.  "-;■:•  .U.'v.v^V--^j;vi.^:i,.':  '■■■''i^---^" 

':  X"  —    Number   iVfhundrcdweiglu,  ^t|>0    poands}   e£    solids    removed    fron-. 
water   per    annum,;    '  .'     '  i'    .     ■  ■.>:■';.       •     . 

H  —  Mo!iev  value  of  lienptitB  rdceifeed  ifrQm  >'efni>vinftl(><)poun4fc- of  solids. 

This    will    invludv;.-  -...-.   .        •  .'.  .  .  •     •   , 

Saviiiir  in  boiler  wasfiing-aridrcp.aif^',   .       ■'.':,  i'^- ■■■■,:    ;■■*•-■■'■•"  "•^•"  ■•^' '■' 
SaviuK.  in   fuel.      V- U    '  ^  '■,■■  ..'-  ,r-V''".-^'   ''     <'  ■  ''■''-     '■  ■■ 

Increased  «.'fvice  fectiv^d  fn)nv1oc.»iixplivcs,  reprc*ented  by  the  interest  on 
tlie   C'-si  .of  additional    nuimber'    A   loc^mntives   that    would   W    re- 
..;-.•.;'■.:.■.■■  <iuired  to  i)ert\»r-m  the  — ervice  r-.-ndered  tiy  loconiotives  u«nng  the■•~ 
■.    "  •  v'    ' '   soft    water,    if    based    "u    the    performance    prior    to    treatiag   the     • 
'    ■  waTcr. 

/C  =  Cost  pJT  100  p4mnds  of  Rolid'^  retpovcd  to  operatt  the  plant,  as  ioUovi. 

■■...,:.-         ^-      .\<I<lrtii,na!    i-<i<t    of   tabf  r.  ' '  -     '•!'  -^','  -       "     .   ." 

v./;'-"  .-/■  ArMitUitial  co^r  vi  iui:[-xnA:i>ovkttj!\^'f::'-'y..[^;:-)^.'^ 
■'.'.'■■'  Cost  of  current  repairs,  ^,/^a,  :• ,  .-  ,.;;;"'    .•■■.!vC'"-tj'".^V""v"--i"'' 

f>  =:  Cost  of  4>lant   in-tnlled,         '  .■    -  .   -K" .^.'"-J^-^  .  -'!-- ■  A.  '.■-.'"."  . 

I  =   Interest  per  annum  on   I).  ■'.'"■-"■    ■■'■V\' .■'.••••■. '''-;----^  • -j.  •.'• 

I.  rr    |:">,tiinated  nscfid   life  of  plant  in  yeais.  ■"";■''■■.■"■■'    "       "  ■■.'■'''■^'■ 
R  —    Kstimated  value  of  material-  recoveri-d  from  filant  after  L  years. 
S  ~  .\imual  depreciation  of  ;>latrt.  enuivalent  to  a  sum  per  year,  which,  if 
■.■■.'■■■.    t*'-"*^"*"*!   '"   'i   '^"kuiv;    fui'dat    I    rate   of   interest,    would    amount   t-> 
"',"     ■•  '  '.1>—  K  ill  L  years.     (Sec  table,  jiagc  l»>,  Kent's  pocket  book.) 

The  lienelits.wou hi. ju>i  balance  the  oosiE  when 

■  '  ""  ~   '  ■" '■  \  -    .     yi  —  <i  +  ii\%  ^lt  -x:x  ■   ' 

The  niunlH'r  of  jKiuiids  Milids  removed  ^iaily  to  make  beticfits 
just  equal  the  cost  would  be,  '■-':■.*:;'.' :v  •.■.<.:'  ;■;■:.  .  •       ':    .    ,  .\* 

If  m'>rc  thari  this 'ainountojF, solids  is: f^  ^^.jji 

be  prolitable  tilJthe  citnipany.     '  ^^     :    ;  .;    . 

Values  for  B  can  only  W  fixed  .for  each  particular  case,  as  . 
.  sojme  of  the  imittcr  held  in  ^ottttidn  is  much  more  injuriotis  titan 
the  same  weight  r»l  other  matters,    .The  mvchanical  department 
of  each  railway  should  he  able  to  approximate  the  v;ilue-«.  know-.., 
ing  the  proportions  of  thC:  injiirious  tna.it er  in  tlic  water.  '  • 

Meetjng  OF  THE  Air  BR.\KF,Associ.Vriox.--The  fourteenth  an 
niial  convcntttm  of  this  a^sociatio^  will  l>e  held  in  Columbus. 
Ohio,  begiiming  Tncsd.'iy.  May  14.  1907.  The  c(.nvention  hoad- 
quarters  will  he  at  the  Orear  Southern  Hotel.  This  date  is  one 
motitb  hiter  th.in  the-  reguJar  inoeting  and  it  is  believed  that  it 
will  be  a  belter  tinte  for  Indding  tltc  CotivtauioM  thau  in  April. 


Meetixc  OF  T»t:  Assocr.\tir*N  OF  Ti^\^^s■l^1*T.\TI0^*  AN-n'lC'\s  Ai 
eoiN'Ti.NG  OiFicERs.— rpon  the  urgent  reqiicst  of  a  considerable 
number  of  irtcmbers  t»f  ilie  Association  of-  Transportation  and' 
Car  .Vccotmthtg  Officers,  tl.ie;  execirtive  conmuttee  has  favor- 
ably considered  the  question  of ;  changing  the  date  of  the  annual 
meeting,  so  that  this  assembly  will  be  held  in  St.  Paul,  Mmn.. 
Tuesday  and  Wednesday^  J:une  25th  and  26th,.  •■■■■':'■:    '  '  ^  •  .      .  .- 


If  "5uWcfit)<?r"  of  Baltimore  win  send  trt  Ills  name  and  ad- 
dress we  will  be  jglad  to  furnish  him  the  infprtnatxpn  requested . 
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BOX  CAR  WITH   RALSTON   STEEL   UNDERFRAME. 


STEEL  UNDERFRAME  FOR  FREIGHT  CARS. 


A  very  urgent  and  general  demand  for  freight  car  equipment, 
during  the  past  few  \^ars,  with  the  resulting  congestion  of  orders 
at  the  car  building  companies  and  their  inability  to  give  early 
deliveries,  has  led  many  of  the  railroad  companies  to  build  as 
large  a  part  of  the  new  freight  equipment  as  possible  at  their 
own  shops.     While  most  railroad  car  shops  arc  in  a  position  to 


filling  pieces  are  malleable  iron  castings.  The  channel  center  sills 
are  continuous  from  end  sill  to  end  sill  and  are  notched  and 
bent  over  at  the  end,  forming  a  pocket  and  support  for  the 
wooden  end  sill.  This  point  is  further  reinforced  by  the  ad- 
dition of  a  buffer  angle  riveted  to  the  underframe  and  bolted  to 
the  end  sill. 

This  type  of  underframe  is  also  furnished  as  a  repair  feature 
and  is  supplied  to  railroad  companies  for  application  to  cars 
requiring  heavy  repairs.  Slight  changes  are  made  in  the  design 
for  such  conditions  and  it  is  usually  to  fit  the  regular  body 
bolster,  if  that  is  of  metal,  to  the  new  underframe.  An  example 
of  the  underframe,  as  thus  used  for  general  repairs,  is  shown 
in  the  illustration  of  the  Kanawha  &  Michigan  Railway  gon- 
dola car. 

The  Ralston  Steel  Car  Company  is  now  completing  an  order  of 
1.500  underframes  for  the  Pullman  Company,  a  large  part  of 
which  are  being  applied  to  some  60,000  lb.  capacity  box  cars  for 
the  Hocking  Valley  Railway.  An  example  of  these  cars  is  also 
shown  in  one  of  the  illustrations. 


R ALSTON'    STEKL    UNDERFRAME. 

construct  wooden  freight  equipment,  comparatively  few  of  tiiem 
are  able  to  turn  out  steel,  or  composite  cars,  with  reasonable 
economy  or  rapidity.  In  the  present  state  of  affairs,  in  which 
so  large  a  proportion  of  the  cars  in  service  are  of  all  steel,  or 
equipped  with  a  steel  underframe,  it  is  almost  necessary  to  have 
at  least  a  steel  underframe,  in  freight  cars,  in  order  to  get  a 
reasonable  length  of  service  out  of  them. 

Recognizing  these  conditions  the  Ralston  Steel  Car  Company 
has  designed  a  type  of  steel  underframe.  which  it  is  prepared  to 
furnish  complete  to  suit  the  specifications  of  the  road,  and  on 
which  the  railroad  shops  can  easily  erect  a  wooden  superstruc- 
ture, giving  a  composite  car  capable  of  stand- 
ing rough  usage  and  at  the  same  time  per- 
mitting the  railroads  to  build  cars  in  their 
own  shops,  and  thus  obtain  quick  delivery. 

This  underframe  is  shown  in  the  accom- 
panying illustrations  and  is  designed  to  have 
its  greatest  strength  in  that  part  of  the  car 
where  it  is  most  needed  for  taking  care  of 
shocks  due  to  rough  handling,  as  well  as  for 
supporting  the  rated  capacity  of  the  car.  The 
center  sill  is  a  heavy  box  girder  built  up  of 
channels  with  top  and  bottom  cover  plates 
extending  continuous  between  the  bolsters. 
The  bolsters  and  needle  beams  are  built  up 
with  the  one-piece  tension  members  passing 
through  the  webs  of  the  channels  and  the 
compression  members  passing  below  the  cen- 
ter sill.  Filling  pieces  are  provided  be- 
tween the  two  members,  securing  them  to 
the    center    sills    and    to    each    other.      These 


Economical  Tonnage. — It  must  be  borne  in  mind  that  the 
most  economical  tonnage  for  a  locomotive  is  not  always  its 
maximum  tonnage.  F"or  any  given  division  there  is  a  certain 
combination  of  speed  and  tonnage  for  each  class  of  engine  used 
that  will  give  the  most  economical  results.  When  this  combi- 
nation has  been  determined  any  further  saving  must  come  from 
the  introduction  of  heavier  power. — William  Penn  Evans  before 
the  Pacific  Coast  Raihvay  Club. 


Self-Clearing  Coal  Cars  Profitable. — Self-clearing  cars  can 
be  unloaded  into  a  hopper  for  at  least  six  cents  a  ton  less  than 
the  cost  of  unloading  flat  bottom  cars  by  hand.  Using  15  per 
cent,  per  annum  of  the  original  cost  as  the  cost  of  the  plant,  an 
expense  of  $146  is  justified  to  save  handling  one  ton  a  day  by 
hand. — Report  of  Committee,  Amer.  Ry.  Eng.  &  M.  of  IV.  Assoc. 


RALSTON    STEEL    UNDERFRAME    AS    A    REPAIR    FEATURE. 
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PORTABLE    CRANK    PIN    TURNING    MACHINE    ASSEMBLED. 

PORTABLE  CRANK  PEN  TURNING  MACHINE. 


M     M        n 

1 

M           1 
¥           If 

1  *  r 

1 
1 

POrvTABLE    CRANK    PIN     TURNING     MACHINE    DISM.ANTLED. 

and  the  sleeve  shown  at  the  left  hand  is  slipped  over  the  barrel 
on  which  it  has  a  bearing.  Attached  to  the  inner  end  of  this 
sleeve  are  four  lugs  for  carrying  the  tools  for  roughing,  finish- 
ing and  filleting  the  crank  pin.     These  tools  are  of  %  in,  round, 


high  speed  steel.  The  gear  wheel  and  casing  are  then  slipped 
over  the  two  feather  keys  on  the  sleeve  and  the  air  motor  is 
connected. 

The  feed  of  the  sleeve  is  accomplished  through  a  mechanism 
contained  in  a  hand  wheel  attached  to  the  outer  end  of  the 
sleeve,  which  works  on  a  feed  spindle  fastened  to  the  stationary 
center  bearing.  The  feed  can  be  either  automatic  or  by  hand, 
as  desired,  it  being  possible  to  change  from  one  to  the  other 
without  stopping  the  motor.  Provision  has  been  made  for  tak- 
ing up  any  lost  motion,  due  to  ordinary  wear  and  tear,  between 
the  barrel  and  the  sleeve,  by  adjustable  rings,  which  are  screwed 
against  taper  split  bushings  on  either  end. 


REMARKABLE  COUPLER  CASTING. 


The  accompanying  illustration  shows  a  bottom  lug  broken 
from  a  coupler  while  in  service  on  the  Mexican  Central  Rail- 
way. This  proved  to  be  a  most  remarkable  freak  casting  and 
consisted  simply  of  a  shell  of  steel  %  in-  thick,  which  gave  no 
evidence  from  the  e.xterior  of  any  defect.  Although  there  are 
a  large  number  of  couplers  of  the  same  make  in  service  on  that 


There  has  been  in  use  for  some  time  past  on  the  Grand  Trunk 
Railway  several  portable  machines  for  turning  crank  pins,  which 
were  designed  by  Mr.  M.  H.  Westbrook,  machine  shop  fore- 
man, at  the  Port  Huron  shops.  These  machines  have  proved  to 
be  most  successful  in  every  way  and  not  only  save  a  large 
amount  of  time  and  money  in  truing  up  crank  pins  which  ab- 
solutely require  attention,  but  also  have  been  found  to  be  so  con- 
venient that  the  pins  are  maintained  in  much  better  general 
condition  since  the  machine  is  as  readily  available  for  use  in  the 
roundhouse  as  in  the  shop.  -         .     v: 

The  accompanying  illustrations  show  the  machine  as  assem- 
bled and  also  the  various  parts.  It  will  be  noticed  that  it 
consists  of  comparatively  few  pieces,  all  of  which  are  light  in 
weight,  permitting  the  machine  to  easily  be  put  up  by  one  man 
or  his  helper. 

It  is  fair  to  assume  that  the  crank  pin  stud  and  the  outer  end  ' 
face  of  the  pin  will  always  maintain  their  shape  and  size,  and 
hence  a  machine  which  operates  from  an  adjustment  taken  at 
this  point  will  bring  the  pin  when  turned,  with  its  faces  parallel 
to  the  original  face  and  in  exact  quarter.  This  machine  oper- 
ates on  this  principle  and  hence  should  turn  out  perfectly  satis- 
factory  work. 

The  center  bearing  of  the  machine,  which  is  shown  with  two 
handles  attached  in  one  of  the  illustrations,  is  screwed  on  the 
end  of  the  crank  pin  stud  by  means  of  these  handles  until  it 
takes  a  bearing  against  the  face.    The  handles  are  then  removed 


road,  none  of  the  others  have  been  found  to  be  defective  in  this 
manner,  and  it  is  no  doubt  one  of  those  unexplainable  occur- 
rences which  occasionally  are  found  in  castings  of  all  kinds. 


Motor  Cars  for  Br.\nch  Lines. — Branch  lines  collect  freight 
traffic  and  feed  the  main  line,  and  the  limited  passenger  busi- 
ness, of  course,  can  be  handled  economically  when  turned  over 
to  the  main  line.  Thus  it  is,  if  the  steam  train  could  be  replaced 
by  a  combination  motor  car,  a  great  saving  could  be  made  in 
the  operating  expenses.  Passenger  traffic  which  would  be  in- 
sufficient to  fill  a  steam  train  in  most  cases  would  justify  the 
operation  of  a  gasoline  motor  car.  Frequency  of  service  could  be 
given  the  public,  which,  of  course,  is  much  appreciated.  The 
number  of  trips,  cost  of  operation,  etc.,  is  entirely  dependent 
upon  the  density  of  traffic  and  the  length  of  the  branch  line.  On 
steam  railronds  in  direct  competition  with  the  frequent  service 
bf  electric  lines,  a  motor  car  of  higher  power  is  necessary  to 
obtain  the  rapid  acceleration  and  high  speed  required  for  this 
class  of  service.  However,  with  these  high-power  engines  there 
seems  to  be  no  particular  increase  in  the  cost  of  operation,  as 
larger  engines  work  more  economically  per  horse-power  devel- 
oped than  the  the  smaller  ones.  These  cars  are  an  entirely  new 
style  of  transportation  medium,  and  should  be  constructed,  not 
along  the  conventional  lines  of  an  electric  car,  a  steam  passenger 
coach  or  railroad  locomotive,  but  should  be  designed  on  entirely 
new  lines ;  in  other  words,  on  lines  particularly  adapted  for  this 
new  class  of  service. — Mr.  W.  R.  McKeen,  Jr.,  before  the  New 
York  Railroad  Club.  ^  .' 


Different  Locomotive  Designs. — There  are  in  existence  at 
the  Baldwin  Locomotive  Works  something  like  4,900  designs 
of  cylinders,  2,000  of  driving  boxes,  10.000  of  springs,  3,800  of 
rods  and  7,300  of  boilers,  to  all  of  which  new  designs  are  being 
added  daily.  The  list  might  be  extended  indefinitely. — Arthur  L. 
Church  in  "Record  of  Recent  Construction,"  Xo.  60. 
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BOX    CAK   WITH    RAI.STO.V    STKKI.    L  NPFRFRAM  K 

STEEL  UNDERFRAME  FOR  FREIGHT  CARS. 


■■/A  Very  urgent  and  general  dctiiand  I'nr  fniylit  car  tiiuiimieiit. 
during  the  pa^t  few  year>.  with  the  resulting  o>iij;(.-^tion  of  orders 
at  the  car  building  companies  and  their  inability  to  give  early 
deliveries,  has  led  many  of  the  railroad  companies  to  build  as 
:  .l!irge.'<a  part  of  tlK*  new  freight  equipment  as  possible  at  their 
OW'n  sliops.     While  m<»t   railroad  car  >liops  arc  in  a  position  to 


lining  pieces  are  malleable  iron  casling>.  1  he  chainiel  center  sills 
afe  continuous  from  en<l  sill  to  end  sill  and  are  notched  ari!i. 
bent  over  at  the  end,  forming  a  pocket  and  support  for  tM?. 
wooden  eiul  siH.  TJiis  point  is  further  reinforced  by  the  a?r- 
dition  of  a  buffer  angle  riveted  to  the  underframc  and  bolte(J  t/i. 
the  end  sill.      '  •  '':'     -.'''^-r^-      '  :  "      •  ■  !         . '. 

r!ii>  type  of  underframe  is  als(j  furnished  as  a  repair  featiir-.>; 
and  is  supplied  to  railroad  companies  for  applicati(Mi  to  cars 
requiring  heavy  repair.».  Slight  changes  are  made  in  the  desip  7 
for  such  conditions  and  it  is  usually  to  fit  the  regular  bq<h. 
lx>lster.  if  that  is  of  metal,  to  the  new  underframe.  An  examptc 
of  the  underframe,  as  thus  used  for  general  repairs,  is  sho>vr> 
in  the  illustration  of  the  Kanawha  &  Michigan  Railway  got; 
dola  car. 

The  Ralston  Steel  Car  Company  is  now  completing  an  order .t>ii 
i.5fK)   underframes   for   the    Pullman   Company,   a   large   partly 
which  are  being  applied  to  some  fio.ooo  lb.  caf)acity  box  cars  fii; ' 
the  Hocking  \'alley  Railway.     An  example  of  these  cars  is  ab<- 
>Iiown  in  one  of  the  illu.strations.        "  'V  ."'".'■•■■•  -      '►    -    ■'[.'■ 


^  :■.::'■ 


X-y\  '"        ■    ■■    R.VUSTOX    STKKI.    rXPERFR-AMr. 

-  construct   wuuden   freight  equipment,  comparatively   few  ni  liuni 
.-.are  able  to  turn  out   steel. or  com|K>siie   cars,   with    reasonable 

-  fconomy  or  rapidity^^^^  of  affairs,  in  whieli 
SO  large  a»  propoftioil  of  the  cars  in  service  are  of  all  steel,  or 
eqniptxd  with  ;i  steel  underframe,  it  is  almost  necessary  to  have 
at  least  a  steel  umlerirame,  in  freight  cars,  in  nrtler  to  gel  ;i 
rtas«*nabk'  length  of.  serviee  out  of  them.  ;<•  .:,\;  '  ,  '    "•  .--  .C: 

'/  Recognizing  these  condiirons  the  Ralston  Steel  Car  Company 
has  de-igne<l  a  type  of  steel  underframe.  which  it  is  prep.ired  to 
lurni^h  coniplite  to  Jtiit  the  specil'ications  of  the  road,  and  on 
which  the  railrf»ad  shop^'catv  easily  erect  a  wooden  superstruc- 
■  tttre.  giving  :^  e<>mposite.  car-cap.d)le  of  >tand- 
•  ;~ing  ntugh  usage  ;in<l  at  the  same  time  per- 
nlitting  the  railri.>:ids  to  buihl  car>-  in  their 
owii  ,shoj>«s.  and  thus  .obtain  quick  deliven. 

This  -  wwlerfra.riK^  is  ,sh6wii,  in  the  accom- 
panying illustrations  and  is  designe«l  to  have 
its  greatest  strength  in  that  part  of  the  car 
where  it  is  most  needed  for  taking  care  of 
shocks  due  to  rough  handling,  as  well  as  for., 
>upi>orting  the  rated  capacity  of  the  car.  The 
renter  sill  is  a  heavy  box  girder  built  up  of 
channels  with  top  an<l  bottom  cover  p}ate>« 
extending  continuous  between  the  bolsters. 
The  bolster?  and  needle  beams  are  built  uj) 
with  the  one-piece  tension  members  i»assinjr 
through    the    webs    of    the    channels    and    the 

:    .compression  members  passing  below  the  cen- 

•'^.'>ici^V  18!,/^^^^^ -F  pieces     are     provided     be- 

tween   the    two    meml»ers,    securing    them    to 
the;  evnter, -sills  ^aud.   to   each    otlier.^     Ihese 


lico.voMicAL     ToNx.xr.E. — It   rtnist   be   borne    in    mind    that   tbc 
uh>>t    economical    tonnage    for    a    locomotive    is    not    always   itv 
maximum   tonnage.      I'ur  any   given    division   there   is  a   certaia 
combination  ».if  spee<l  and  tonnage  for  each  class  of  engine  usdJ. 
that   will   give  the   most  economical   results.     When   this  combi- 
nation has  been  determined  any  further  saving  must  come  from 
the  introduction  of  heavier  power. — William  Penn  Evans  before'- 
till-  J'acific  Coast  Railway  Club.  •  v.;.  V,.  =..  ; ;;  .^    -.  :  • 


r'.-.'.-f  ■ 
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Self-Cleaking  Coal  Cars  PkOKiTAitLE. — Self-clearing  cars  can 
be  unloaded  into  a  hopper  for  at  least  six  cents  a  ton  less  than 
the  cost  of  unloading  flat  bottom  cars  by  hand.  Using  15  per 
cent,  per  annum  of  the  original  cost  as  the  cost  of  the  plant,  an 
expense  of  ?14^)  is  justified  to  save  liaiidling  one  ton  a  day  bv 
hand. — Report  of  Committee,  Amer.  Ry.  Eng.  &■  M.  of  IV.  Assoc. 
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high  speed  steel.  'Jhe  gear  wheel  and  casing  arc  then  slipped 
over  the  two  feather  ke\s  on.  the  sleeve  and  the  air  motor  is 
connected. 

The  feed  of  the  sleeve  is  accomplished  through  a  mechanism 
contained  in  at  hand  wheel  attached  to  the  outer  end  <)f  the 
blccve,  which  works  on  a  feed  spindle  fa.stene<l  to  the  stationary 
center  bearing.  The  feed  can  be  either  automatic  or  by  hand, 
as  desired,  it  being  possible  to  change  from  <ine  to  the  other 
without  slopping  the  motor.  Provis.ion  has  been  made  for  tak- 
ing up  any  lost  motion,  due  to  ordinary  wear  an<i  tear,  between 
the  barrel  and  the  sleeve,  by  adjustable  rings,  which  are. screwed 
against  taper  split  bushiii^^  on  either  end.  -  . v.^-    ' 

"^^:J;;j;   REMARKABLE  CXDUPLER  CASTINalr  ■^. V^^-t 


•V,K*RT.\BI.F.    rR.\NK    PI  V    Tl'RNING    M.\CHIXE    .\.SSE.MIJLtD. 

^  'PORTABLE  CRANK  PIN   TURNING   MACHINE. 


The  accoitipanying  illustration  shows  a  bottom  Tug  broTcen 
from  a  coupler  while  in  service  on  the  Me.vican  Central  Kail- 
way,  This  proved  t€>  be  a  njlost' remarkable  freak  casting  and 
consisted  simply  of  a  shell  of. steel  ?/«; in.  thick,  which  gave  no 
evidence  from  the  exterior  of  any  defect.  .Mihough  there  are 
a  large  number  of  couplers,  of  the  same  niake  in  service  .on  that 


There  has  been  in  use  for  some  time  past  on  the  Grand  Trunk 
iv.iilway  several  portable  maohiius  for  turning  crank  pin<.  which 
ivcrc   designed   by    .Mr.    M.    H.    Westbrook.   machine   shop    fore- 
man, at  the  Port  llunm  shops.     These  machines  have  proved  to  ^ 
;  f    most    successful    in    every    way    and   not   only    save   a    iarge^ 

/amount  of  time  and  money  in  truing  up  crank  pins  which  ab- 
sV'hitely  require  attention,  but  also  have  been  found  to  be  so  con- 
iiiiient    that    the    pins   are    maintained    in    much    better    general 

•condition  since  the  machine  is  as  readily  available  for  nse  in  the ' 
roundhouse  as  in  the  sho{>.    -.j]// .^I'^'-y-s:^  :,:.:■  ^■.  y'r:^,;!-'].  \'''':^- y.. 

'      The   accompanying  illustrations   shbxv  the  machine  as  assein- 
;id    and    also    the    various    parts.     It    will  be    noticed    that    it 
I  ojisists  of:  comparatively   few  pieces,  all  of  which  are  light  in. 
Aveight,  permitting  the  machine  to  easily  be  put  up  by  one  tnan 
ur  his  helper.  •.:;..'" 

ll  is  fair  to  assume  that  the  crank  pin  stud  and  the  biitei'  end 
face  of  the  pin  will  always  maintain  their  shape  and  size,  and 
heiiee  u  machine  which  operates  from  an  adjustment  taken  at 
tin's  point  will  bring  the  pin  when  turned,  with  its  faces  parallel 
i'>  the  original  face  and  in  exact  quarter.  This  machine  oper- 
iites  on  this  principle  and  hence  should  turn  out  perfectly  satis- 
factory work.  ;..;:>,':  ''i^  ''[:'\:':-=^  [■■  ■■•■.■.•' .'".'■'l:  '  '^■■■- ' .i-  :!•>■■■:•;■••■.  ■'.■.■  S^  /'':•  •. 
The  center  bearing  of  the  machine,  which  is  shown  with  two 
'i.mdles  attache<l  in  one  of  the  illustrations,  is  screwetl  on  the 
'  nd  of  the  crank  pin  stud  by  means  of  the.-^e  handles  until  it 
takes  a  bearing  against  the  face.    The  iKindles  are  then  removed 


road,  niorie  of  the  oUkts  have  .Inwn  foiind  to  He  ^cfcctin-e  .hi  this 
manner,  an  1  it  jis.  na  doubt  uiie ;t>f  ll^se-  tiiK-x]>lainaUlc  occur- 
rences which  QccaskMiaHy  are.'fbwid:  iw^^eastinjgfs  of  all  kinds. 


and  the  sleeve  shown  at  the  left  hand  is  slipped  over  the  barrel 
"u  which  it  has  a  bearing,  .\ttacbed  to  the  inner  end  of  this 
sleeve  are  four  lugs  for  carrying  the  tools  for  roughing,  tlnish- 
ing  and  tilleting  the  crank  pin.     These  tools  arc  of  ?»  in.  round. 


Motor  Csks  for  Br.vxch.  Ltx>:&.^-Branch  lines  collect  freight 
ittaflfic  and:  feed  the  main  line,  and  the  liitiited  passenger  busi- 
ness, of  course,  can  be  handle«l  economically  when  turned  over 
to  the  main  line.  Thus  it  is.  if  the  steam  train  could  be  replaced 
by  a  coniltination  motor  car.  a  great  saving  could  be  made  m 
the  operating  e.\penscs.  Passenger  traffic  which  would  be  in- 
-ufficient  to  fill  a  ste;im  train  in  most  cases  wouhl  justify  the 
operation  of  a  gasoline  motor  car.  I"ri'quenc>  of  service  could  be 
given  the  public,  whicli.  of  cour>e.  is  much  appreciated.  The 
number  of  trii»s,  cost  of  opcratic^n,  etc,,;  -is.  entirely  dependent 
upon  the  density  of  traffic  and  the  length  of  the  branch  line.  On 
steam  railro.'ds  in  direct  competition  with  the  frequent  service 
i>f  electric  lines,  a  motor  car  of  liighef  jmwer  is  necessary  to 
obtain  the  rapid  acceleration  and  high  spee<l  required  for  this 
class  of  iter  vice.  Ilowever,  with  these  high  |)ower  <Migines  there 
-eems  to  bo  no  particular  increase  in  tlic  cost  of  operation,  as 
larger  engines  wf>rk  more  economically  per  horsc-powcr  de\"cl- 
oped  than  the  the  smaller  ones.  These  cars  are  an  entirely  new 
style  of  tTansportation  medium,  and  5lw>uld  be  constructed,  not 
along  the  conventional  lines  of  an  eloctriccnr,  a  steam  passenger 
coach  or  railroad  locomotive,  but  should  be  designed  nil  entirely 
new  lines;  in  other  words,  on  lines  particularly  adapted  for  this 
new  class  of  service.— .1/r.  /r.  R.  MiKchtl  Jk.  before  the  X<^_ 
York  Railroiid  Club..'     ^^-]t--. '-.•.  V  :  -:v.- 

DiKFKRFXT  LocoMOTivF  Df.sigxs.— ITicre  are  ih  escistene*  it 
Jthe  Baldwin  Locomotive  Work^  somethhig  like  4.9(X)  designs 
of  cylinders.  2.000  of  driving  boxes,  icopo  of  springs.  3,800  of 
rods  and  7..^oo  of  boilers,  to  .all  of  which  new  designs  are  being 
added  daily.  The  list  might  be  extende<l  indetiniiely. — Artiittr  L. 
Church  in  "Record  of  Recent  Construction,"  \o.  60. 
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A  NEW  PIPE  THREADING  AND  CUTTING  MACHINE. 


A  new  size  of  pipe  threading  and  cutting  oflF  machine,  known 
as  the  P.  D.  Q.  C.  No.  6,  has  recently  been  brought  out  by  the 
Bignall  &  Keeler  Mfg.  Co.,  Edvvardsville,  111.  The  machine  is 
particularly  adapted  for  shops  having  large  quantities  of  pipe  of 
one  size  to  thread  at  one  time.  It  is  equipped  with  a  quick 
operating  chuck,  controlled  by  a  hand  wheel  and  pinion  which 
engages  in  a  segment  gear  on  the  end  of  the  cone  shifting  arm. 
The  cone  slides  freely  on  tiie  arbor;  as  it  is  moved  forward  roll- 
ers on  the  ends  of  the  chuck  jaw  arms  roll  up  on  the  surface 
of  the  cone,  and  the  arms  being  thereby  spread  apart  tighten 
the  jaws  on  the  pipe.  The  gripping  chuck  can  be  operated  while 
the    machine    is    running    and    the    jaws    ueing    once    set    for    a 


of  which,  if  satisfactory  in  other  ways,  can  attend  any  college 
or  technical  school  desired.  Two  men  will  be  chosen  this  year, 
two  more  the  following  year,  etc.,  finally  making  eight  men  who 
will  be  kept  in  college  by  this  fund. 


UIGNALL    &    KEELER    NEW    I'WE    THRK.\UIXG    AND    CUTTING    MACHINE. 

given  size  of  pipe,  an  entire  lot  can  be  threaded  without  stop- 
ping the  machine.  The  steel  jaws  in  the  chuck  are  graduated, 
which  facilitates  the  setting  for  a  given  size  of  pipe. 

The  die  head  is  of  the  Peerless  type,  as  used  on  the  machines 
of  similar  type  manufactured  by  this  company,  in  which  the 
dies  can  be  instantly  released  from  the  pipe  after  the  pipe  is 
threaded.  The  cutting-off  tool  is  held  in  the  slide  on  the  front 
of  the  die  stand  and  a  reaming  tool  for  removing  the  burr  from 
the  pipe  is  also  provided. 

The  rear  chuck  is  provided  with  three  independent  jaws  with 
which  fittings  can  be  made  up,  and  also  a  bushing  for  holding 
the  pipe  central  without  gripping  the  pipe. 

The  drive  is  from  a  four-step  cone  pulley  at  the  back,  which 
in  connection  with  compound  shifting  gears  affords  eight  changes 
of  speed.  The  machine  can  be  arranged  to  be  driven  by  belt  or 
motor.  An  automatic  oil  pump  in  the  bed  of  the  machine  sup- 
plies oil  to  both  the  dies  and  the  cutting-off  tool. 

The  machine  illustrated  occupies  a  floor  space  of  50  x  120  in., 
and  weighs  in  the  neighborhood  of  7,500  lb.  Ten  other  sizes  of 
the  machine  are  made,  ranging  in  pipe  capacities  from  iJ4  to  6 
in.  in  diameter,  inclusive. 


Cost  of  Locomotive  Operation. — In  a  contributed  discussion 
on  the  subject  of  "Electric  vs.  Steam  Locomotive,"  printed  in 
the  March  proceedings  of  the  Amer.  Inst.  Elect.  Engineers,  Mr 
W.  S.  Murray  gives  some  figures  obtained  from  tests  and  rec- 
ords of  freight  and  passenger  locomotives  operating  on  the  New 
York  division  of  the  New  York,  New  Haven  &  Hartford  R.  R. 
It  is  shown  that  in  express  passenger  service  the  average  pounds 
of  coal  per  indicated  horse-power  hour  was  4.06  and  in  local 
passenger  service  it  was  4.68.  This  includes  all  the  coal  burned 
divided  by  the  total  horse-power  hours  for  i,S 
days'  service,  these  being  based  on  the  average 
horse-power  obtained  from  careful  tests  over 
the  division.  The  number  of  pounds  of  coal  per 
revenue  ton  mile  for  express,  local  and  freight 
trains  is  .194,  .3.35  and  .169  respectively.  The 
cost  of  repairs  for  freight  engines,  which  ap- 
parently covers  about  10  locomotives  for  one 
year,  was  6.68  cents  per  mile  and  the  cost  of 
maintenance  is  1.42  cents  per  mile,  giving  8.1 
cents  per  mile  total  for  repairs  and  maintenance. 
The  figures  for  passenger  locomotives  are  3.8.S 
cents  repairs,  1.72  cents  maintenance  and  5.6 
cents  total.  Mr.  Murray  concludes  that,  "for 
mixed  freight  and  passenger  service  the  same 
gross  draw-bar  pull  can  be  produced  by  the 
single-phase  method  of'  traction  for  60  per  cent, 
of  the  coal  required  by  the  steam  method  of 
traction,"  and  that,  "locomotive  repairs  are  be- 
tween three  and  four  times  as  great  for 
steam  as  for  electric  locomotives."  The 
source  of  the  figures  for  electric  traction  are 
not  given. 


IMPROVED  HOSE  CLAMP. 


The  accompanying  illustration  .shows  a  new  and  improved 
clamp  for  air,  water  or  steam  hose,  which  has  been  designed  and' 
patented  and  is  being  manufactured  by  the  Thompson  Manu- 
facturing Company,  Newark,  Ohio.  It  will  be  seen  that  this 
clamp  can  be  made  of  heavier  material  than  is  commonly  used, 
because  it  does  not  have  to  be  sprung  apart  in  order  to  be  placed 
over  a  hose,  the  fittings  of  which  are  already  in  place.  It  is 
made  of  three  parts,  of  which  the  connecting  bolt  forms  one, 
the  two  parts  of  the  chnip  being  interlocked,  as  is  clearly  shown 


Front  End  Netting  for  English  Locomotives. — Smokestacks 
of  locomotives  in  Great  Britain  are  not  supplied  with  screens  to 
prevent  the  emission  of  sparks  and  big  burning  cinders.  Such  a 
device  is  used,  however,  for  traction  engines  employed  for  agri- 
cultural purposes.  Complaints  of  burning  cinders  have  been 
very  numerous  this  year,  and  it  is  suggested  that  the  English 
railway  managers  should  immediately  adopt  spark  arresters, 
such  as  are  used  in  the  United  States. — Industrial  World. 


Frank  Thomson  Scholarships. — A  fund  of  $120,000  has  been 
deposited  with  a  trust  company  which  will  act  as  trustee,  the 
income  of  which  will  be  used  to  furnish  scholarships  of  $600  a 
year  each,  open  only  to  sons  of  employees  of  the  Pennsylvania 
Railroad.     Competitive   examinations  will  be  held,  the   winners 


I. M PROVED    HOSE    CLAMP. 

in  the  illustration.  It  is  easily  evident  that  the  larger  section 
of  the  clamp  can  be  slipped  over  the  hose  without  injury  to 
either  and  the  smaller  piece  then  hooked  into  place,  resulting 
in  a  clamp  which  can  be  drawn  up  very  tightly  without  danger 
of  breakage.     It  can,  of  course,  be  removed  without  deforma- 
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tioii  and  hence   is  practically  indestructible.     These  clamps  are 
made  in  sizes  from  V^  in.  steam  hose  to  3' j   in.  tank  hose  and 


,rt  made  of  galvanized  cold  rolled  steel. 


PERSONALS 


Mr.  G.  W.  Mudd  has  been  appointed  master  mechanic  of  the 
Deliver  &  Rio  Grande  Railway  at  Alamosa,  Q)lo. 


Mr.  W.  R-  Davis  has  been  appointed  road  foreman  of  engines 
of  the  Toledo  &  Ohio  Central  Railway  at  Galumbus,  Ohio. 


Mr.  J.  D.  Crawley  has  been  appointed  master  mechanic  of  the 
Georgia,  Florida  &  Alabama  Railway,  with  office  at  Bainbridge, 
Ga. 


Mr.  C.  P.  Diehr  has  been  appointed  master  mechanic  of  the 
Xlw  York  Central  &  Hudson  River  Railroad,  with  office  at 
Avis,  Pa. 


Mr.  Tabor  Hamilton  has  been  appointed  master  mechanic  of 
the  Cumberland  Valley  Railroad,  at  Chambersburg,  Pa.,  suweed- 

iiiv  Mr.  J.  B.  Divens.  --^^y:^ ■:■■-:. ■ 


.Mr.  Walter  E.  Hooton  has  been  appointed  chief  clerk  of  the 
111  ilive  power  department  of  the  Santa  he  Central  Hallway  at 
bl-imria,    New    Mexico.  .";" .■,.:.■;. :.'.c 


.Mr.  Henry  C.  Manchester  has  been  appointed  assistant  super- 
iiitvndent  of  motive  power  of  the  Maine  Central  Railroad,  with 
oftke  at  Portland,  Maine. 


Mr.  J.  R.  Donnelly  has  been  appointed  superintendent  of  mo- 
tive power  of  the  Canada  Atlantic  Ry.  (Grand  Trunk  System), 
with  office  at  Ottawa,  Ont     >.'.:-.::•. ;" 


Mr.  VV.  Kennedy  has  resigned  as  master  mechanic  of  the 
<jraiid  Trunk  Railway,  at  Toronto,  Ont,  to  accept  a  position  with 
the  Great  Northern  Railway.  ^^^ '- :  -V  V-'  /~>  vv^^y  r.  ^.V'..;  -; ;^ r. 


-Mr.  R.  L.  Stewart  has  been  appointed  master  mechanic  of  the 
Kansas  City  Southern  Railway,  with  office  at  Pittsburg,  Kan., 
succeeding  Mr.  W.  B.  Dunlevy. 


-Mr.  F.  Burke  has  been  appointed  general  foreman  of  shops  ot 
the  Toledo  &  Ohio  Central  Railway,  at  West  Columbus,  Ohio, 
succeeding  Mr.  W.  R.  Davis. 


Mr.  Bert  Mj'ers  has  been  appointed  acting  road  foreman  of 
engines  of  the  Erie  Railroad  at  l^luntington,  Ind.,  in  place  of 
Mr.  J.  A.  Cooper,  transferred. 


Mr.  A.  C.  Adams  has  been  appointed  master  mechanic  of  the 
Pennsylvania  Division  of  the  Lehigh  Valley  Railroad,  with  office 
at  Sayre,  Pa.,  succeeding  Mr.  John  McMullen. 


Mr.  J.  B.  Diven  has  been  appointed  assistant  engineer  of  mo- 
tive power  of  the  New  Jersey  grand  division  of  the  Pennsyl- 
vania Railroad,  with  headquarters  at  Jersey  City,  N.  J. 


Mr.  W.  F.  Girten  has  been  appointed  general  storekeeper  of 
tlie  Central  Railroad  of  New  Jersey,  with  headquarters  at  Eliza- 
'"  thport,  Pa.,  succeeding  Mr.  H.  S.  Hoskinson,  resigned. 


Mr.  David  M.  Perrine  has  been  appointed  superintendent  of 
nwtive  power  of  the  new  Western  Pennsylvania  Division  of  the 
I'cnnsylvania  Railroad,  with  headquarters  at  Pittsburg,  Pa. 


Mr.  George  Donahue  has  been  appointed  master  car  builder 
of  the  New  York,  New  Haven  &  Hartford  Railroad,  with  office 
^t  Readville,  Mass.,  succeeding  Mr.   F.  D.  Simpson,  resigned. 


^If-  P.  Z.  Zang  has  been  appointed  master  mechanic  of  the 
Worcester  Division  of  the  New  Y'ork,  New  Haven  &  Hartford 


Railroad,  with  office  at  Providence,  K.  I.,  succeeding  Mr.  Dona- 
hue. •  v>--.  -  '   -v-  .':^:; 


Mr.  D.  M.  Wallace  has  been  appointed  to  succeed  Mr.  Perrine 
as  superintendent  of  motive  power  of  the  Philadelphia  and  Erie 
Railroad  Divison  of  the  Pennsylvania  Railroad,  with  headquar- 
ters at  Williamsport,  Pa.      :•,.-;■ 


Mr.  L.  J.  Miller,  division  foreman  of  the  Missouri  Pacific  Ry., 
at  Atchison,  Kan.,  has  been  appointed  master  mechanic  of  the 
northern  Kansas  and  Omaha  divisions,  excepting  the  Kansas 
City  Northwestern  R.  R.,  with  office  at  Atchison.  Kan. 


Mr.  W.  G.  Wallace  has  been  appointed  to  the  new  office  of 
superintendent  of  motive  power  of  the  Detroit,  Toledo  &  Iron- 
ton  Railroad  and  the  Ann  Arbor  Railroad,  with  headquarters  at 
Toledo,  Ohio.  The  office  of  master  mechanic  of  these  roads 
has  been  abolished. 


Mr.  A.  J.  Cromwell,  for  many  years  superintendent  of  motive 
power  of  the  Baltimore  &  Ohio  Railroad,  and  an  important  fac- 
tor in  locomotive  building,  died  at  Baltimore,  April  9,  at  the  age 
of  76  years.  Mr.  Cromwell  entered  the  company's  employ  45 
years  ago  as  a  machinist  and  rose  in  the  ranks  until  he  became 
head  of  the  motive  department.  He  designed  many  improve- 
ments for  locomotives  and  planned  the  engines  which  established 
the  45-minute  schedule  between  Baltimore  and  Washington.  He 
retired  several  years  ago.      '   .J  - 


.Mr.  \V.  j.  Tollertoh,  formerly  superintendent  of  motive  power 
of  the  Chicago,  Rock  Island  &  Pacilic  Railroad  at  Topeka,  Kan., 
has  been  appointed  to  the  new  office  of  assistant  general  super- 
intendent of  motive  power.  In  connection  with  this  appointment 
Mr.  J.  B.  Kilpatrick  has  been  appointed  superintendent  of  mo- 
tive power  of  the  Central  District,  with  headquarters  at  Chicago ; 
Mr.  W.  J.  Harrison  has  been  appointed  superintendent  of  motive 
power  of  the  Northern  District,  with  office  at  Cedar  Rapids,  la. ; 
Mr.  S.  W.  Mollini.K  has  been  appointed  superintendent  of  mo- 
tive power  of  the  Southwestern  District,  with  office  at  Topeka, 
Kan. ;  Mr.  C.  M.  Taylor  has  been  appointed  superintendent  of 
motive  power  of  the  Choctaw  District,  with  headquarters  at 
Shawnee,  Okla.,  and  Mr.  F.  W.  Williams  has  been  appointed 
superintendent  of  motive  power  of  the  Southern  District,  with 
office  at  Ft.  Worth,  Texas.  The  superintendents  of  motive  power 
will  report  to  the  assistant  general  superintendent  of  motive 
power  and  will  make  such  reports  and  perform  such  duties  as 
are  required  by  the  general  superintendent  of  motive  power  and 
will  be  subject  to  the  direction  of  the  latter  in  matters  of  shop 
practice,  standard  plans,  etc.  The  assistant  general  superinten- 
dent of  motive  power  will  report  to  the  general  manager. 


BOOKS 


Mineral  Resources  of  the  United  States. — U.  S.  Geological  Sur- 
vey Report  for  the  calendar  year  1905.     Government  Print- 
ing Office,  Washington,  D.  C. 
This    report    covers    over     1.400    pages,    giving    an    immense 
amount   of   valuable   and    accurate    information    concerning    the 
mineral  resources  of  the  United  States.    The  larger  part  of  the 
book  deals  with  coal  and  oil,  on  which  subjects  complete  statis- 
tical  data   of   all   kinds,   as   well   as   much    general    information, 
including  anaylsis  of  many  different  samples,  arc  given. 


The  Theta-Phi  Diagram.     Applied  to  Steam,  Gas  and  Oil  En- 
gines.    By  Henry  A.  Golding,  A.  M.  I.  Mech.  E.,  123  pages. 
5x7  in.     Cloth.     Published  by  the   Technical    Publishing 
Company  and  issued  through  D.  Van  Nostrand  Co.,  23  Mur- 
ray St..  New  York.     Price,  $1.25. 
This  is  the  second  edition  of  this  book,  first  issued  in  1898,  in 
which  the  author  stated  that  "of  the  utility  of  the  temperature- 
entrophy  diagram,  in  representing  the  various  thermal  changes 
which  take  place  in  all  heat  motors,  there  cannot  be  any  doubt." 
The  author  has  presented  the  subject  w-ith  as  little  mathematics 
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as  possible,  largely  using  the  graphical  method  by  means  of 
which  the  principles  are  nnich  more  simply  explained.  In  brief, 
the  Theta-Phi  diagram  is  of  value  for  representing  the  thermal 
changes  which  take  place  in  all  heat  engines  and  can  be  very 
easily  represented  graphically  as  well  as  mathematically.  The 
indicator  diagram  is  a  rough  example  of  this  class  of  diagram, 
although  it  does  not  show  the  reception  and  distribution  of  all 
the  heat.  This  book  will  be  found  to  explain  the  subject  and 
the  practical  value  of  the  diagrams  very  clearly. 


Locomotives :   Simple,  Compound,  and  Electric.     By  H.   C.   Re- 
gan.   Fifth  Edition.    917  pages.     5'<  x  8  in.     Cloth.     Pub- 
lished by  John  Wiley  &  Sons,  43  E.   19th  St.,  New  York. 
Price,  $3.50- 
The    last    edition   of   this    well-known    and    valuable    book    on 
locomotives  has  been  revised  to  bring  the  subject  strictly  up  to 
date.     Much   matter   on   the   electric   locomotive  has  also   been 
added.     The  principles  of  generating  and  transmitting  apparatus 
and  method  of  application  have  been  explained.     In  brief,  the 
book  is  a  practical  treatise  of  the  locomotive  engine  and  its  op- 
eration.    The  subject  has  been  carefully  sub-divided,  each  part 
being  handled  separately,  and  questions  and  answers  given  in  con- 
nection with  each  chapter.     It  includes  a  large  amount  of  matter 
in  reference  to  the  proper  method  of  procedure   following  any 
conceivable  accident,  as  well  as  the  most  satisfactory  and  ap- 
proved method   of  operation   under   different   conditions.     The 
book  can  be  highly  recommended  to  anyone  making  a  study  of 
the  locomotive,   either  as   a   student  or   in   preparation   for   im- 
proved practical  work. 


CATALOeS. 


The  Machine  Tool  and  the  Motor. — The  Northern  Electrical  Manu- 
facturing Company,  Madison,  Wis.,  is  issuing  a  small  folder  showing  exam- 
ples of  modern  practice  in  the  application  of  electric  motors  to  machine 
tools  of  difTerent  kinds. 


Sp*ing  Painting. — The  Joseph  Dixon  Crucible  Company,  Jersey  City, 
N.  J.,  is  issuing  a  leaflet  on  the  above  subject,  drawing  attention  to  the 
value  of  graphite  paint  os  a  preservative  for  both  metal  and  wood.  This 
paint    can    be    obtained    in    several    different  colors. 


Electrical  Aitaratus. — The  General  Electric  Company  is  issuing  Bul- 
letins Nos.  4,496  and  4,393C,  the  former  on  electric  pumping  plants  and 
the  latter  on  moderate  speed  engine  driven  revolving  field  alternators.  The 
same  company  is  also  issuing  a  very  attractive  catalog  on  the  subject  of  fan 
motors.  It  covers  this  type  of  apparatus  very  completely,  showing  several 
new  arrangements. 


Book  Catalog.— The  Hill  Publishing  Company,  505  Pearl  street.  New 
York,  announces  that  the  book  departments  of  the  Engineering  and  Mining 
Journal,  Power  and  the  Atnerican  Machinist  have  been  consolidated  and  the 
business  will  hereafter  be  transacted  under  the  name  of  the  Hill  Publishing- 
Company,  Book  Department.  A  catalog  is  being  issued  of  a  large  number 
of  books  which  it  is  now  prepared  to  furnish  on  short  notice.  This  covers 
works  on  mechanical,  mining,  and  electrical  engineering  and  allied  subjects. 


Electric  Generating  Sfts. — By  the  issue  of  bulletin  No.  143  entitled 
"Generating  sets  with  horizontal  engines,"  the  B.  F.  Sturtevant  Company, 
Hyde  Park,  Mass.,  conit>letes  its  group  of  publications  in  its  engineering 
series  relating  to  engines  and  generating  sets.  These  now  comprise  one 
bulletin  each  covering  the  following  subjects:  vertical  enclosed  engines, 
horizontal  center  crank  engines,  vertical  compound  enclosed  engines,  and 
one  bulletin  e.ich  descriptive  of  generating  sets  equipped  respectively  with 
tach  of  the  above  types  of  engines. 


CoNVEViNG  Machinery. — The  Jeffrey  Manufacturing  Company,  Colum- 
bus Ohio,  is  issuing  an  illustrated  supplement  of  the  Jeffrey  Conveying 
Machinery  for  saw  mills,  lumber  mills  and  wood-working  industries.  This 
shows  chain  and  wire  rope  conveyors  for  timbers  of  all  shapes  and  sizes, 
as  well  as  wood  refuse  varying  from  sawdust  to  slabs.  Package  conveyors 
for  handling  material  of  almost  any  nature,  in  several  different  designs,  are 
also  shown  in  the  same  catalog.  The  illustrations  show  many  interesting 
adaptations    of    this    c(iuipment    in    operation. 


Centrifugal  Pumps.-  R.  D.  Woods  &  Company,  Philadelphia,  is  issuing 
a  catalog  which  illustrates  and  describes  many  different  designs  of  cen- 
trifugal pumps  for  water  works  and  high  pressure  fire  service.  This  type 
of  pump  is  becomins;  very  popular  for  many  services  which  have  been 
previously  considered  as  suitable  only  for  reciprocating  pumps.  This  com- 
pany has  given  the  subject  much  careful  attention  and  study  and  is  pre- 
pared to  build  centrifugal  pumps  of  practically  any  size  for  any  purpose 
to  which  they  are  suited.  The  catalog  shows  pumps  both  vertical  and  hori- 
zontal,  direct  connected  or  belted  to  electric  motors,  steam  or  gas  engines. 


A  practical  and  economical  plant  can  he  obtained  with  a  gas  engine  usma 
gas  from  a  producer,  all  of  which  equipment  can  l)e  furnished  by  tin 
company.  A  recent  test  of  a  producer  plant  u(  this  type  showed  that  it  was 
possible  to  obtain  20  h.  p.  for  one  cent  per  hour.  The  catalog  contains 
many  interesting  figures,  which  have  been  obtained  by  tests  of  gas  engine 
and  other  types  of  pumping  plants.  Brief  descriptions  are  given  of  the 
high  pressure  fire  service  plants  of  several  of  the  larger  cities,  in  which 
multiple-stage  centrifugal  pumps  are  employed. 


Mogul  Type  Freight  Locomotives. — A  pamphlet  recently  issued  by  the 
'  American  Locomotive  Company,  is  the  seventh  of  the  series  which  is  being 
published  by  this  company  to  include  the  various  standard  types  of  loco- 
motives. As  the  title  indicates,  this  pamphlet  is  devoted  to  the  mogul  type 
of  locomotive,  and  illustrates  and  tlescrihes  twenty-five  different  desi^'is 
of  this  type  built  for  various  railroads.  The  designs  illustrated  range  in 
weights  from  49,000  to  187,000  pounds,  with  hauling  capacities  adapted  ta 
a  variety  of  road  and  service  conditions,  and  the  pamphlet  as  a  whole  con- 
stitutes a  very  complete  record  of  the  production  of  the  company  in  this 
type  of  locomotive. 


NOTES 


Morgan  Engineering  Company. — The  above  company,  the  main  office  of 
which  is  at  .\lliance,  Ohio,  announces  that  it  has  opened  an  eastern  office 
at  m  Broadway,  New  York,  of  which  Mr.  E.  J.  Parker  is  manager. 


Standard  Coupler  Company. — The  above  company  announces  the  re- 
moval of  its  general  oftices  from  ICO  Broadway  to  the  sixteenth  floor  uf 
the  United  States  Express  Building,  Trinity  Place  and  Rector  street,  Nm 
York  City. 


American  Steam  Gauge  &  Valve  Manufacturing  Company. — Mr.  Gard- 
ner Cornett,  of  Providence,  R.  L,  has  recently  been  elected  vice-president 
of  the  above  company,  his  office  being  located  at  the  headquarters  of  the 
company.  No.  220  Camden  street,  Boston. 


Crocker-Wheeler  Company. — This  company  has  recently  been  obliged 
to  establish  an  office  at  Birmingham,  Ala.,  which  is  located  in  the  Wood- 
ward Building,  and  will  be  in  charge  of  Mr.  B.  A.  Schroder,  who  hereto- 
fore has  been  in  charge  of  the  New  Orleans  territory. 


French  R/:PRESENTATivr  at  the  Founorvmen's  Exhibition. — It  is  .an- 
nounced that  M.  Ronceray  will  represent  Ph.  Bonvillain  &  E.  Ronceray, 
machine  tool  importers  and  manufacturers  of  moulding  machines,  at  tht- 
American  Foundrymen's  Association  exhibition  to  be  held  in  Philadelphia, 
May  20  to  24.  Following  the  exhibition  he  will  visit  the  principal  machine 
tool  manufacturers  for  the  purpose  of  making  arrangements  to  handle  a  lino 
of  machines  in   Europe. 


Joseph  Dixon  Crucible  Company. — At  the  annual  meeting  of  the  stock 
holders  of  the  company  the  old  board  of  directors  were  unanimously  rt- 
elected.  At  the  meeting  of  this  board  of  directors  the  former  officers  were 
re-elected  as  follows:  Mr.  E.  F.  C.  Young,  president;  Mr.  John  A.  Walker, 
vice-president  and  treasurer,  and  Mr.  George  E.  Long,  secretary.  Judgo 
J.  D.  Bedle  was  also  re-elected  as  counsel.  There  were  6,460  shares,  mit 
of  a  total  of  7,.34r>  share?,  represented  at  the  meeting. 


Niles-Bement-Pond  Co.— On  May  I  the  Chicago  branch  of  the  abc^e 
company  will  move  to  its  new  offices  on  the  sixth  floor  of  the  new  Com- 
mercial National  Bank  Building,  at  the  corner  of  Clark  and  Adams  street-^. 
The  Pratt  &  Whitney  Company  will  abandon  its  present  show  room  anJ 
ofliees  and  will  combine  its  machinery  sales  department  with  that  of  the 
Niles-Bement-Pond  Comp.iny.  'J'he  show  room  and  stock  of  the  Pratt  & 
Whitney  Company  will  be  located  on  the  ground  floor  of  the  new  Plamon- 
don   Building,  corner   of  Clinton  and   Monroe  streets. 


Cincinnati  Planer  Company. — This  company  has  now  broken  ground 
for  its  new  plant  at  Oakley,  Ohio,  a  suburb  of  Cincinnati,  where  an  eiglit 
acre  tract  of  ground  has  been  secured.  The  present  plans  include  tiie 
building  of  two  buildings  of  modern  construction,  measuring  140  by  200 
feet  each,  on  completion  of  which  the  company  will  move  to  its  new  loca- 
tion. Several  other  well  known  manufacturers,  including  the  Cincinnati 
Milling  Machine  Company,  the  Bickford  Drill  &  Tool  Company  and  the 
Triumph  Electric  Company  are  also  locating  in  the  same  vicinity.  A  cen- 
tral power  sta'ion  owned  by  these  four  concerns  will  furnish  heat,  light  and 
power   for  all   of  the  plants. 


American  Locomotive  Company's  Exhibit  at  Jamestown. — The  Ameri- 
can Ixicomotive  Co.'f  exhibit  at  the  cominc  Jamestown  Exhibition  will 
occupy  a  plot  of  100  by  250  feet  in  the  southern  portion  of  the  grounds 
on  the  southeasterly  side  of  I.ee's  Parade  grounds.  The  exhibit  will  be 
housed  in  a  building  esjecially  constructed  for  the  purpose,  177  feet  long 
and  20  feet  wide,  with  the  entrance  facing  the  parade.  The  exhibit  will 
consist  of  one  consolidation  t\|ie  locomotK'e  built  for  the  Southern 
Railway  with  22  by  30  inch  cylinders  and  slide  valves  operated  by 
the  Walschaert  valve  gear;  a  Pacific  type  passenger  locomotive  built 
for  the  Chesapeake  &  Ohio  Railway  with  22  by  28  inch  cylinders  and 
piston  valves;  a  10  by  i6  inch  saddle  tank  contractor's  locomotive,  and  a 
Class  44-lfi-2/S  .Atlantic  steam  shovel.  The  steam  shovel  will  be  placed 
outside  of  the  building  and   will  be  in  operation  under  its  own  steam. 
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Introductory. 

A  development  which  promises  to  be  the  most  important  that 
has  ever  taken  place  in  the  motive  power  department  of  our 
railroads,  and  the  general  principles  of  which  are  equally  ap- 
plicable to  manufacturing  and  commercial  organizations,  is  the 
apprentice  system  recently  introduced  upon  the  New  York  Cen- 
tral Lines  and  now  being  extended  as  rapidly  as  possible  through- 
out the  system.  While  it  is  too  soon  to  judge  accurately  of  the 
final  results,  those  thus  far  apparent,  and  the  very  rational  and 
practical  methods  which  are  being  used,  indicate  that  it  will  very 
materially  improve  the  labor  conditions  and  add  greatly  to  the 
efficiency  of  the  motive  power  department 

Those  who  are  familiar  with  the  present  labor  situation,  the 
lack  of  skilled  mechanics,  the  difficulty  in  securing  foremen  and 
the  gross  neglect,  on  most  roads,  of  a  system  for  recruiting  good 
men  for  these  positions,  must  realize  the  great  need  of  improve- 


ment. The  most  forceful  presentation  of  this  subject  which 
has  ever  been  made,  whether  we  consider  the  railroads  alone  or 
the  manufacturing  and  commercial  interests  at  large,  was  that 
made  by  Mr.  G.  M.  Basford  in  an  individual  paper  read 
before  the  Master  Mechanics'  Association  in  1905  (American 
Engineer,  page  251,  July,  1905).  The  necessity  of  instalUng 
such  a  system,  and  a  general  outline  of  a  system  which  would 
produce  successful  results  under  present  conditions,  was  clearly 
presented.  As  these  suggestions  have  been  followed  quite  closely 
in  working  out  the  details  of  the  system  on  the  New  York  Cen- 
tral Lines  it  is  suggested  that  a  study  of  the  following  article 
be  preceded  by  a  careful  reading  of  Mr.  Basford's  paper. 

Briefly  the  system  adopted  may  be  summed  up  under  the  fol- 
lowing three  heads : 

1.  It  provides  for  the  close  supervision  and  instruction  of  the 
apprentices   in  the  shop  by  an  apprentice  instructor. 

2.  A  school  is  conducted  by  the  company  during  working 
hours,  the  apprentice  being  paid  for  attendance,  at  which  me- 
chanical drawing  is  taught  in  a  practical  way. 

3.  A  course  of  problems,  carefully  arranged  to  suit  the  needs 
of  the  apprentices,  has  been  prepared  which  they  are  expected 
to  work  out  on  their  own  time. 

While  the  system  differs  radically  in  many  respects  from  any- 
thing that  has  been  done  in  this  country,  it  follows  more  or  less 
closely  the  general  principles  governing  the  educational  system 
of  the  British  Admiralty,  which  has  been  in  operation  more 
than  sixty  years  and  according  to  Sir  William  H.  White  has 
produced  the  majority  of  the  men  who  are  now  occuping  the 
most  prominent  positions  in  the  ship  building  industries  of  Great 
Britain.  In  an  article,  published  in  the  January,  1904,  issue  of 
Technics,  he  says  of  it:  "It  has  given  to  private  shipbuilders 
its  leaders,  who  have  risen  from  the  ranks,  while  it  has  pro- 
duced men  holding  many  important  and  influential  positions  in 
all  parts  of  the  world." 

The  only  system  that  has  been  carried  out  on  a  large  scale  in 
this  country,  which  at  all  approaches  the  methods  used  on  the 
New  York  Central  Lines,  is  the  General  Electric  Company's  ap- 
prentice school  at  Lynn,  Mass.,  which  was  described  in  a  paper 
on  "A  Plan  to  Provide  for  a  Supply  of  Skilled  Workmen,"  pre- 
sented by  Mr.  Magnus  W.  Alexander  at  the  December,  1906, 
meeting  of  the  American  Society  of  Mechanical  Engineers.  A 
special  shop  has  been  fitted  up  at  Lynn,  known  as  the  "Appren- 
tice Training  School,"  and  for  the  first  Ij4  or  2V2  years  of  the 
four  years*  course  the  boys  work  in  this  shop  under  the  direc- 
tion of  competent  instructors.  The  production  of  this  depart- 
ment is  of  commercial  value.  The  latter  part  of  the  course  is 
spent  on  regular  work  in  the  shops.  A  school  is  conducted  dur- 
ing working  hours  at  the  expense  of  the  company,  each  appren- 
tice receiving  six  hours'  instruction  a  week. 

Under  the  iNew  York  Central  system  the  boys  come  into  con- 
tact with  the  actual  shop  conditions  from  the  very  first 

During  the  discussion  of  Mr.  Alexander's  paper  the  fact  was 
brought  out  very  forcibly  several  times  that  manufacturing  in- 
dustries are  suffering  greatly  from  the  lack  of  suitable  means 
for  recruiting  skilled  labor  and  that  unless  immediate  steps  are 
taken  to  remedy  the  difficulty  the  commercial  resources  of  the 
country  will  be  seriously  crippled.  The  same  thing  applies  with 
equal  force  to  the  motive  power  departments  of  our  railroads. 

It  is  true  that  here  or  there  a  railroad  or  a  shop  has  given 
some  attention  to  this  subject,  but  generally  speaking  it  has  been 
almost  lost  sight  of.  The  old  methods  are  not  suitable  for  the 
new  conditions  and  an  adequate  system  cannot  be  installed  and 
carried  on  successfully  as  a  side  issue  by  an  officer  who  already 
has  all  he  can  do.  Fortunately  the  formation  of  large  railroad 
systems,  each  made  up  of  several  railroads,  makes  it  possible  to 
place  a  work  of  this  kind  in  the  hands  of  a  well  qualified  man 
who  can  give  his  entire  time  to  it  and  employ  the  necessary  as- 
sistants. :->.-:<-'-^  "'-V-.  : 

The  purpose  of  such  a  movement,  if  it  is  to  be  successful,  must 
be  in  line  with  the  suggestion  intimated  by  the  following  words 
of  Mr.  G.  M.  Basford,  used  in  closing  the  discussion  of  his 
paper  before  the  Master  Mechanics'  Association  two  years  ago: 
"I  beg  you  to  bear  in  mind  the  pyramid — a  pyramid  of  the  rank 
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and  file,  the  rank  and  file  of  the  workmen  upon  whose  shoulders 
you  stand.  As  the  base  is  great  and  upright  and  strong  morally 
and  intellectually,  so  is  the  structure.  Xo  structure  is  great  and 
permanent  that  is  not  right  at  the  bottom."  If  steps  are  taken 
to  furnish  a  good  supply  of  skilled  workmen,  well  equipped  for 
service  under  modern  shop  conditions,  there  will  be  no  trouble 
in  developing  men  from  among  them  for  the  higher  positions. 

In  the  series  of  articles,  of  which  this  is  the  first,  an  effort 
will  be  made  to  explain  just  what  has  been  done  in  this  matter 
on  the  New  York  Central  Lines  up  to  the  present  time.  The 
articles  are  intended  to  supplement  a  paper  to  be  presented  be- 
fore the  coming  meeting  of  the  Master  Mechanics'  Association, 
by  Mr.  C.  W.  Cross,  superintendent  of  apprentices,  and"  Mr.  W. 
B.  Russell,  assistant  superintendent  of  apprentices,  which  will 
be  reprinted  in  our  July  issue. 

Introduction  on  the  New  York  Central  Lines. 

Mr.  J.  F.  Deems,  when  he  became  general  superintendent  of 
motive  power  of  the  New  York  Central  Lines,  had  under  con- 
sideration the  establishment  of  an  adequate  system  of  appren- 
ticeship on  that  system,  but  the  apprentice  department  was  not 
inaugurated  until  March  i,  1906.  On  May  7,  1906,  the  first  ap- 
prentice class,  under  this  new  plan,  was  started  at  the  West 
Albany  shops.  It  was,  of  course,  realized  that  while  there  would 
be  some  advantages  which  would  be  almost  immediately  ap- 
parent, the  most  important  results  would  not  be  noticeable  for 
a  number  of  years,  and  therefore,  before  starting  the  organiza- 
tion, steps  were  taken  to  insure  its  permanency  for  a  period  of 
sufficient  length  to  enable  the  results  to  be  clearly  demonstrated. 

Former  Apprentice  Schools  on  the  New  York  Central  Lines. 

Although  at  the  inauguration  of  the  new  plan  there  were 
twelve  shops  on  the  system,  each  of  which  had  from  20  to  74 
apprentices,  apprentice  schools  of  some  kind  had  been  carried 
on  previously  by  the  local  managements  at  only  four  points, 
Elkhart,  Ind. ;  Jackson,  Mich.;  Oswego,  N.  Y. ;  and  McKees 
Rocks,  Pa. 

About  35  years  ago  an  apprentice  school  was  started  at  the 
Elkhart  shops  on  the  Lake  Shore  &  Michigan  Southern  Rail- 
way. The  sessions  were  held  in  the  evening  and  the  school  was 
intended  primarily  for  the  apprentices,  although  anyone  in  the 
employ  of  the  company  was  eligible  to  membership.  This  school 
was  continued  with  more  or  less  success,  and  in  1901,  under  the 
direction  of  Mr.  C.  W.  Cross,  then  master  mechanic,  attendance 
was  made  compulsory  for  apprentices,  and  what  was  known  as 
the  Apprentice  Association  was  organized.  This  association  held 
meetings  every  two  weeks,  at  which  reports  were  made  by  com- 
mittees -who  had  visited  other  shops,  or  addresses  were  made  by 
persons  skilled  in  different  classes  of  work.    While  membership 

was  not  compulsory  the  greater  number  of  the  apprentices  be- 
longed to  it  and  the  meetings  were  well   attended. 

On  July  28,  1886,  evening  class  work  for  the  apprentices  was 
started  at  the  Jackson  shops  of  the  Michigan  Central  Railroad. 
For  the  first  few  months  the  classes  were  held  from  7  to  9  p.  m., 
but  this  did  not  prove  satisfactory  and  was  changed  to  S-i5  to 
7.15  P.  M.  Each  class  met  one  night  a  week  from  November  ist 
to  April  30th.    Attendance  of  apprentices  was  made  compulsory. 

In  January,  1904,  an  apprentice  school  was  organized  at  the 
Oswego  shops  of  the  New  York  Central  under  the  direction  of 
Mr.  W.  O.  Thompson,  division  superintendent  of  motive  power. 
This  class  met  for  two  hours,  directly  after  the  whistle  blew 
at  the  close  of  the  day,  one  day  of  each  week.  Attendance  was 
fnade  compulsory  for  the  apprentices  and  they  were  paid  for 
their  time  in  the  class,  thus  making  it  possible  to  enforce  a 
somewhat  more  rigid  discipline. 

About  two  years  ago  an  evening  school  was  organized  at  the 
McKees  Rocks  shops  of  the  Pittsburgh  &  Lake  Erie  Railroad, 
under  the  direction  of  Mr.  L.  H.  Turner,  superintendent  of 
motive  power,  and  Mr.  W.  P.  Richardson,  mechanical  engineer. 
These  classes  met  twice  a  week  and  attendance  of  the  appren- 
tices was  made  compulsory. 

Mechanical  drawing  was  taught  at  these  four  schools,  the 
method   being   the    same    as    that   ordinarily    followed,    including 


practice  in  lettering,  geometrical  exercise^;,  projections,  copying  ,.f 
drawings  and  blue  prints,  making  drawings  of  locomotive  parts 
and  making  tracings. 

General  Organization. 

The  apprentice  department  is  under  the  direction  of  Mr.  C 
W.  Cross,  superintendent  of  apprentices,  who  reports  directlv 
to  the  general  superintendent  of  motive  power  and  devotes  his 
entire  time  to  this  work.  His  office  is  at  the  Grand  Central 
Station  in  New  York.  Mr.  Cross  gained  his  early  experience  on 
the  Pennsylvania  Lines  West  of  Pittsburg,  after  which  !k  i(>.,k 
a  position  as  master  mechanic  on  the  Lake  Shore  61  Michigan 
Southern  Railway  at  Elkhart,  Ind.  While  at  Elkhart  he  re- 
organized the  apprentice  system  in  the  shops  at  that  point,  mak- 
ing it  much  more  effective.  His  very  extensive  and  successful 
experience  as  a  shop  manager  and  master  mechanic,  his  per- 
sonality which  appeals  to  the  boys,  and  the  interest  that  he 
has  always  displayed  in  the  welfare  of  the  apprentices,  makes 
him   especially  well  qualified  for  this   position. 

He  is  assisted  by  Mr.  W.  B.  Russell,  who  has  charge  of  the 
educational  features.  Mr.  Russell  is  a  graduate  of  the  Massa- 
chusetts Institute  of  Technology  and  was  engaged  for  a  number 
of  years  as  an  instructor  at  the  Pratt  Institute  in  Brooklyn,  one 
of  the  most  successful  trade  schools  in  this  country.  He  has 
thus  had  exceptional  opportunities  for  studying  boys  and  young 
men  of  about  the  same  type  as  the  apprentices  in  railroad  shops 
and  understands  thoroughly  how  to  arrange  the  work  to  hold 
their  interest  and  so  they  will  understand  how  to  apply  what 
they  have  learned  to  practical  purposes. 

The  central  organization  deals  with  the  general  problems  af- 
fecting the  apprentice  work,  outlines  the  different  courses,  looks 
after  the  educational  work,  organizes  new  schools  and  keeps  in. 
close  touch  with  all  of  the  schools. 

At  each  of  the  larger  shops  are  two  instructors,  a  drawing 
instructor,  who  in  most  cases  is  the  shop  draftsman  and  who 
has  charge  of  the  school  work,  and  a  shop  instructor,  who  gives 
his  entire  time  to  instructing  the  apprentices  in  their  shop  work 
and  to  seeing  that  they  receive  the  proper  shop  experience.  Both 
of  these  men  report  directly  to  the  local  officers  of  the  road, 
who  keep  in  close  touch  with  the  apprentice  department. 

Special  Features  of  the  System. 

The  apprentices  are  instructed  in  drawing  and  in  shop  prob- 
lems by  a  man  already  in  the  service  of  the  company,  on  the 
shop  property,  during  working  hours  and  while  under  pay. 

They  are  instructed  in  the  trade  in  the  shop  by  a  special  in- 
structor, who  gives  the  whole  or  part  of  his  time  to  this  work, 
and  who  is   responsible  to  the  local  shop  management. 

Thtf  instruction  in  the  trade  is  given  in  the  shop  on  the  regu- 
lar tools  and  in  the  regular  run  of  shop  work. 

Apprentice  schedules  are  followed,  insuring  a  thorough  train- 
ing in  the  trade  and  giving  the  necessary  variety  and  work. 

The  drawing  and  the  problem  courses  are  arranged  to  allow 
each  apprentice  to  progress  as  rapidly  as  he  desires,  but  so  a? 
to  enable  a  single  instructor  to  handle  classes  with  as  many 
as  24  students  in  a  class. 

The  character  of  the  courses  is  such  as  to  fit  the  standards  of 
the  road,  to  read  in  the  language  of  the  shop  and  to  suit  the 
special  conditions  existing  locally. 

The  method  of  instruction  differs  radically  from  the  ordinary 
methods  of  teaching  in  the  following  points : 

Text-books  are  not  an  essential  part  of  the  plan. 

There  is  no  sub-division  into  subjects. 

All  principles  are  clothed  in  problem  form. 

There  is  no  arbitrary  standard  of  the  amount  of  ground 

to  be  covered. 
No  examinations  arc  held. 

The  progress  and  marks  of  the  apprentices  are  based  on  the 
close  personal  touch  maintained  between  the  instructors  and  the 
apprentices. 

The  apprentice  work  can  be  installed  at  the  greater  number 
of  the  shops  by  using  talent  already  in  the  service  of  the  com- 
pany. 
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OCCUPATIONS    OF    EMPLOYES    IX    THE    EVENING    CLASSES   AT  THE  DIFFERENT  SCHOOLS. 


Occupation. 


'  West  Albany.       Collinwood.     ;  McKees  Rocks      Brightwood. 


Machinist     

Boikrmaker    .......... 

Blacksmith    ....... 

Foremen,    Asst 

Piece   Work    Inspector. 

Helper    ■■••' 

Hostler    • 

Tinner     

Clerk     ••■•••• 

Crane   Men 

Pninter    

Car   Dept • 

F.li  ctrician    - 

Upholsterer 

Caliinet  Worker    

(•,].H.'is    Stainer    

\\f)od   Worker    

Ten'plet    Maker    

Cab   Maker    

Wood  Mill  

Moulder    

Carpenter,   Fdy 

Tank   Repairer    

Stationary   Engineer    . . 

Messenger    

Pattern   Maker    


a  •  ■  •  «  ,•  k  4 


Total 


12     .... 


29 


8     

«   •    *  «  *  •  T»   •  •'■■    •   •   r  '« 

.  •'«    •   •    •  •   •    ••.«'«    •  ■• 

"if  •:  ."!'  •  '  .35  -    '»  *  •-■• 


'  •  •  _^  •  •  4  ••■  *  )*  •-• 


.    M."         ■    ■   a   i' 

I      .... 


16 


13  ..,.;... 


Oswego. 


.,« 


•  •  V  t.  •  ■-  «  < 


•  ••*  •       -5  *•  .■.•»-*  • 


23 


<  •"■•■  ♦  -  l     .•  •  --•  •- 

•- • '•   •  ■  *' •  a^a   •  •  ■   b 


•■••>'j»\*.**  .■>.^,:-. 


16 


*  •>  •  •  •••%■•(  •  •  ■•   «. 


Jackson. 


m    -'■»  •j»<-      •  •_•%    •■-■iff;     '•  • 


»  r  • 


l^U.V-w. 


-  O.     J**»\'  m 


•  .  *  jr  "•   •  >. 


•■?  •;V»t^.» 


.   ■"  -     ■      ■.  --.}■■■   ** 


^'■*  ■»?  .''.)•  •• 


11 


■  - '  '■  r: ,-. 


>  •.•'•  ..^^ 


Elkhart. 


«••*-;*    .#.    .... 

'  »  ■!•    f"i  »«•  •  ^  •  »'•  «t . 

'  •  •  !•  '•  •  •  V>»  •  •  •  •  ii 
.  b*<r'^-»-*  ^  «' *••  •^'w.f- 

•  •■»  •'  ••'•  •  •  ty  •  <« 
4»«'»*  #-«  4.r  «^a  *  - 

•  V*  >-«.«j4  •  %,«  •   .   . 

•  ;>•«•■  )^  k  «•'  «  •  • 
.*■•  •  '•  "if  9  •-^  m  •*  m  •  -•  . 
0  *:li.  •  f»  m  *  f  %  ^*«  •  V 
.-••.*-i  •  •■«  *  •  ^^  •  • 

~    m'»    m  *  i    «    ■,  »^*»_»    *     •     . 

"•-•  •  •  ;      '   •  ._^  ^-m  •  • 

•  -  -■       *   .•>"•]••"; 

'(■  •^  •.-  ■  *  -M^  '*■>  •  • 
•>■•.•'•       '  W     ^«  •  .  • 

....     1    


2a 


17    . 


Grand  total,  182. 


*  One  of  these  clerks  is  from  the  engineering  department. 


Evening  Classes  for  the  Other    Employes. 

The  men  in  the  shops,  both  foremen  and  workmen,  have 
evinced  considerable  interest  in  the  apprentice  schools,  and  there 
has  been  a  demand  for  evening  schools  to  give  them  the  same 
advantages.  In  response  to  this,  evening  schools  have  been 
started  at  a  number  of  places,  including  McKees  Rocks,  October, 
iyo6;  Elkhart,  November,  1906;  Jackson,  November,  igo6;  West 
Albany,  November,  1906;  Brightwood,  December,  1906;  Oswego, 
January,  1907,  and  Collinwood,  February,  1907.  These  classes 
are  open  to  all  of  the  employees.  At  all  of  the  points,  except 
I'^lkhart  and  McKees  Rocks,  they  meet  for  an  hour  and  a  half  or 
two  hours  directly  after  the  shop  whistle  blows  in  the  evening. 
-At  Elkhart  the  classes  meet  from  7  to  9  and  at  McKees  Rocks 
from  7.30  to  9.30  P.  M.  The  men  are  more  regular  in  attend- 
ance and  take  a  keener  interest  in  the  work  when  the  meeting 
is  held  directly  after  the  shop  closes.  In  many  cases  the  men  live 
a  considerable  distance  from  the  shop,  and  it  would  not  be  con- 
venient for  them  to  return  after  going  home  to  their  dinners. 

The  make  up  of  these  classes,  as  shown  in  the  accompanying, 
table,  is  very  interesting  and  will  give  some  idea  of  the  extent 
to  which  this  work  has  been  carried.  At  several  of  the  schools 
where  there  is  a  full  quota  of  apprentices  and  a  waiting  list  the 
boys  take  places  as  helpers  until  there  is  an  opening  for  them 
in  the  apprentice  department.  These  boys  usually  enroll  in  the 
evening  classes.  Boys  who  have  finished  their  apprenticeship 
also  follow  up  their  studies  in  connection  with  the  evening 
classes.  These  classes  are  discontinued  for  three  or  four  months 
during  the  summer.  The  men  who  attend  them  take  the  same 
course  as  the  apprentices,  but  if  they  desire  may  skip  the  easier 
portions.  As  a  rule  they  prefer  to  take  all  of  the  work,  review- 
ing that  part  with  which  they  are  familiar.  They  furnish  all  of 
their  own  material  and  pay  the  instructor  (the  apprentice  school 
drawing  instructor)  for  his  time.  The  cost  of  tuition  amounts 
to  about  $1.25  per  month,  which  ordinarily  includes  nine  lessons. 
The  classes  are  held  in  the  apprentice  school  room,  the  company 
furnishing  this,  with  light  and  heat,  free.  Only  the  drawing 
work  is  done  in  class,  the  problems  being  worked  outside. 

These  classes  give  the  more  ambitious  men  an  opportunity  for 
becoming  more  proficient  and  to  fit  themselves  for  better  posi- 
tions. They  are  especially  valuable  for  foremen  and  assistant 
foremen  who  may  desire  to  "brush  up"  their  knowledge  of  draw- 
ing and  mathematics.  As  a  result  of  the  classes  the  shop  men  are 
becoming  more  familiar  with  the  company  standards  and  are 
being  drawn  into  closer  touch  with  the  shop  draftsman. 

General  Methods. 

Apprentice  Courses  or  Schedules. — One  of  the  first  steps  taken 
by  the  apprentice  department  was  to  draw  up  uniform  appren- 
tice regulations  to  be  followed  at  all  the  shops,  and  to  arrange 
schedules  showing  the  amount  of  time  to  be  devoted  to  each 


part  of  the  work  for  each  trade.  These  regulations  and  the 
apprentice  courses  will  be  considered  in  detail  in  other  sections 
of  these  articles.         •,.',. 

Rate  of  Pay. — The  rate  of  pay  for  the  apprentices  is  controlled 
by  the  management  of  each  road. 

:y  ^AC^-./'-'^''^''i:-i-:'.~^-.-'^-^^^  School. 

Place.— Tht  school  room  should  be  located  near  the  shop 
buildings  from  which  the  greater  number  of  the  apprentices 
come,  in  order  that  as  little  time  as  possible  will  be  lost  in  going 
to  and  fro,  and  so  that  the  boys  can  conveniently  drop  in  during 
the  noon  hour.  The  room  should  be  well  lighted  and  ventilated. 
Provision  should  be  made,  if  possible,  for  sufficient  blackboard 
space  to  send  the  entire  class  to  the  board  at  one  time.  The 
floor  area,  including  the  space  occupied  by  the  filing  cases,  racks 
or  tables  for  models  and  the  instructor's  desk,  should  have  an 
average  of  at  least  25  to  30  square  feet  to  each  member  of  the 
class,  and  more  if  possible. 

At  West  Albany  the  school  is  on  the  ground  floor  of  a  build- 
ing alongside  the  machine  shop  and  opposite  the  office  building. 
A  connecting  room  at  one  end  contains  the  filing  cases  and  large 
models.  The  school  room  is  rather  crowded,  the  drawing  room 
tables  being  made  specially  narrow. 

At  Oswego,  Depew,  Jackson  and  Collinwood  the  school  rooms 
are  in  the  office  buildings,  the  one  at  Depew  being  especially 
large  and  well  lighted.  At  McKees  Rocks  a  large  room  on  the 
second  floor  of  the  storehouse,  which  is  centrally  located,  is 
used.  At  Elkhart  the  school  is  held  in  a  separate  building,  which 
was  formerly  used  by  one  of  the  other  departments.  It  is  well 
lighted,  as  it  is  comparativelj-  narrow  and  has  windows  on  both 
sides. 

The  building  at  Brightwood,  on  the  Big  Four,  was  built  espe- 
cially for  the  school.  It  is  of  frame  construction,  located  con- 
veniently, and  the  large  amount  of  window  space  furnishes 
splendid  light.  Inside  dimensions  of  the  building  are  25  x  50  x  13 
ft.  high.  An  idea  of  the  arrangement  of  several  of  the  school 
rooms  and  buildings  may  be  gained  from  the  accompanying  illus- 
trations. '.''/^\"-.: 

Timc  of  Meeting. — The  classes  meet  twice  a  week  for  the  first 
two  hours  in  the  morning.  The  boys  are  bright,  fresh  and  clean 
at  this  time  of  day  and  able  to  do  their  best  work.  This  is  much 
more  satisfactory  than  evening  classes,  as  the  boys  are  in  a  more 
receptive  frame  of  mind  than  after  a  long  day  in  the  shop.  The 
schools  are  closed  during  the  month  of  August.  The  boys  ring 
in  at  the  shop  before  coming  to  class  and  at  the  close  of  the 
session  proceed  directly  to  the  shop.  Strict  discipline  is  enforced 
in  the  schooU\:J.::-    .  -v.   ■;  -  j^^ 

Grading  the  Classes. — No  attempt  has  been  made  to  grade  the 
classes,  according  to  the  progress  made  by  the  students,  except  at 
Oswego.    At  that  place  conditions  at  present  are  such  that  this 
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APPRENTICES   IN   THE   DIFFERENT  TRADES  AT  THE   VARIOUS  SCHOOLS. 


Trade. 

West  Albany. 

Jackson. 

Depew. 

Collinwood. 

McKees  Rocks.   F.a.st  Buffalo. 

1 

Brightwood. 

Elkhart. 

Oswego. 

Machinist    .-•••■ 

54    

SO    

63    

34    

5    

31 

26    

....  ss  .... 

1« 

Boilermaker     

Blacksmith      .... 

Tin  and  Co  )per  Shop 

Pattern    Maker    

Moulder    

Car    Dept.    

Machinist*     

Cabinet  Maker    

11    

1    

1"   ... 

9    

. .  •...,■    ■■♦".... 

.-.  »  •    ^     Jl         •   ■   a'. 

15    

7    

6    .... 

....  .1  .... 
V...   "  6  "...V 

■•   •  •   •    _/••*  "■..  •.  --<?  • 
•    ■    •    •-•■•>-•  s-l^.  •■    • 

........ ^...... 

...a             A             .... 
■    .   .   •   •   .  ^  >  ,a  .  a  d.  .  . 

*   »   »    »       .is               a    .   a 
V.V.               1*          .a 

....      «    

8    

5    

.a.  •  •  •     ^;»2       .... 

■    a.a    a  •-•-.•  ••.-^r'w  aV* 

....18         aa. 

»     •    9    »               -•      -   •     •     •   J 

....               3          .aa, 
3          

,-  .-fc  ...•_»■>  i..  •  ..a 

•    ••■             1.     a*** 

1     .... 

'  'i  '  "■' 

.   *. .    13t 

Total   ..^...... 

69    

44    

75    

51    

33    

18    

44    ...  . 

64    

81    

*  Car  Department. 

t  The  13  laborers  are  included  in  the  class  for  reasons  which  will  be  considered  in  the  section    on   "The   Car  Department." 

The  above  information  is  correct  to  May  1.  Since  that  time  a  number  of  apprentices  have  been  added  at  difterent  points. 


can  be  done.  Care  is  exercised  that  too  many  boys  are  not  taken 
from  any  one  department  in  the  shop  at  the  same  time,  so  as  not 
to  interfere  too  seriously  with  the  shop  work.  The  drawing 
course  is  arranged  so  that  one  instructor  can  look  after  as  many 
as  24  boys  at  a  time,  although  smaller  classes  may  be  handled  to 
better  advantage.  The  average  number  of  students  in  a  class  is 
about  17. 

The  Dra'mng  Courses. — The  class  work  is  largely  mechanical 
drawing,  although  some  time  is  devoted  to  blackboard  exercises 
in  connection  with  the  problem  course,  and  occasionally  the  in- 
structor may  find  it  advisable  to  talk  to  the  class  about  the  work 
in  the  drawing  or  problem  courses.  The  students  are  also  in- 
structed from  models  as  to  shop  practice  and  taught  the  princi- 
ples of  the  steam  engine  and  valve  setting  with  the  aid  of  a  small 
stationary  engine  in  the  class  room. 

The  drawing  course  is  very  different  from  that  ordinarily 
followed,  and  is  based  on  strictly  practical  and  common-sense 
lines.  No  time  is  wasted  on  geometrical  exercises,  but  from  the 
very  first  the  student  draws  objects  with  which  he  is  familiar  and 
comes  in  contact  in  the  shop.  The  first  exercises  are  largely 
redrawing  correctly  sketches  which  are  not  in  scale,  the  dimen- 
sions in  all  cases  being  taken  from  the  model.  New  principles 
are  introduced  gradually  and  progress  is  slow  but  very  thorough. 
The  courses  in  drawing  will  be  considered  in  detail  in  a  later 
section  of  this  article.  ^'•\~'-   ^i""";>V, "  ^;   ' 

Problem  Courses. — Like  the  drawing  course  the  problem  course 
is  eminently  practical  and  is  based  on  shop  practice  and  company 
standards.  No  matter  how  simple  the  problems,  even  in  simple 
addition  and  subtraction,  they  refer  to  something  with  which  the 
boy  is  familiar  in  connection  with  his  work.  The  problems  grad- 
ually grow  more  difficult,  taking  up  the  simpler  principles  of  al- 
gebra, geometry,  physics,  elementary  mechanics,  etc.,  but  these 
are  introduced  only  when  necessary  to  solve  some  practical 
problem  and  .are  not  classified  as  such.  The  bojs  do  the  greater 
part  of  the  problem  work  at  home.  •<-'.,/.:■■     .■•    -. 

Text-Books. — It  is  not  possible  to  use  text-books  in  connection 
with  either  of  the  above  courses.  The  work  must  be  arranged 
to  suit  the  special  conditions  met  with  in  a  railroad  shop,  and  to 
be  effective  the  problems  must  be  tied  up  closely  to  the  shop 
work.  For  instance,  the  drawing  and  problem  courses  for  the 
locomotive  and  car  department  are  not  alike.  The  drawing  prob- 
lems are  arranged  on  blue  print  sheets  and  when  a  boy  is  ready 
a  problem  sheet  and  a  model  are  handed  to  him,  the  sheet  giving 
the  directions  as  to  what  is  to  be  done.  In  this  way  each  boy 
in  the  class  can  work  on  a  different  problem,  and  yet  the  work 
r>f  the  instructor  is  very  little  more  difficult  than  if  all  were  on 
the  same  problem. 

The  problems  are  arranged  on  sheets,  and  as  soon  as  a  boy 
finishes  one  sheet  he  is  given  another.  The  instructors  keep  in 
close  touch  with  the  central  organization  and  co-operate  in  get- 
ting together  material  for  the  drawing,  and  problem  courses. 

The  methods  followed  in  arranging  these  two  courses  are  very 
different  from  those  usually  advocated  by  educators.  They, 
however,  form  the  real  foundation  of  successful  school  work, 
<ind  the  rapid  progress  made  by  the  apprentice  schools  is  due 
largely  to  them.  Their  importance  is  such  that  we  shall  present 
:'  detail  study  of  both  these  courses  in  the  third  article  of  the 
scries. 


Present  Extent. 

Thus  far  apprentice  schools  have  been  established  at  nine 
points  on  the  system,  including  West  Albany,  Depew,  East 
Buffalo  and  Oswego,  on  the  New  York  Central ;  Elkhart  and  Col- 
linwood on  the  Lake  Shore ;  Brightwood  on  the  Big  Four ;  Jack- 
son on  the  Michigan  Central,  and  McKees  Rocks  on  the  Pitts- 
burgh &  Lake  Erie.  The  date  on  which  each  of  these  schools 
was  inaugurated,  the  number  of  apprentices  in  each  trade,  and 
the  names  of  the  drawing  and  shop  instructors  are  shown  on  the 
accompanying  tables.  The  boys  are  divided  into  three  classes  at 
all  the  shops,  except  Oswego  and  East  Buffalo,  these  two  places 
having  two  classes  each.    The  schools  were  all  started  in  1906. 


^  >     ■ 

Date 

School 

Shop. 

Started. 

Drawing  Instructor. 

Shop  Instructor 

West  Albany 

6/7 

A.  L.  Devine 

Frank  Nelson 

Tackson          "'  .    -." 

V           5/16 

C.  P.  Wilkinson 

C.  T.  Phelan 

Depew                      ; 

5/28 

G.   Kuch,   Sr. 

P.  P.  Poller 

Collinwood 

6/4 

R.  M.  Brown 

Thos.  Fleming 
J.    R.    Radcliffe 

McKees   Rocks 

7/11 

Henry  Gardner 

East   Buffalo 

8/2 

F.  Deyot,  Jr. 

Brightwood 

8/8 

C.  M.   Davis 

A.  W.  Martin 

Elkhart 

9/11 

C.  A.  Towsley 

J.  S.  Lauby 

Oswego                  "' 

11/27 

H.    S.   Rauch 

The  total  number  of  apprentices  enrolled  in  the  schools  at  the 
present  time  is  396.  The  total  number  of  apprentices  on  the  New 
York  Central  Lines,  not  including  the  Boston  &  Albany,  is  667, 

4 

so  that  at  present  more  than  58  per  cent,  of  them  have  the  ad- 
vantages of  the  apprentice  schools.  The  schools  are  being  ex- 
tended to  the  larger  shops  as  rapidly  as  possible.  The  larger 
shops  where  schools  have  not  yet  been  established  are: 


Road.            :  -  '    ■ :  /  >  ■■'  "      Place. 
^,  Y.  C 4'--- ■Vw -»•.•"'• .  .Avis    

No.  of  .apprentices 
20 

L.  S.  &  M.  9>.'j.\ , ,  ,;  i  -a  a  a .  a .  UiHa    

18 

L.  S.  &  M.  S...V.-.  a  a  a,  a  a  .Kankakce    .  . . 
Big- Four V. .  . . . ; . .  a . .  Bellefontaine 

•  ■   a.^  A^a-f*. t  .*  .a  a"-*  a   • 

•  •    •  <^  •  <^v,*  «  a  a  •   ^  . 

■   •   •  »  «  •  •  .•  (»  a-i.*  V  • 

12 

36 

Big-Fourai . ,  a  a  a  a  ,'a ,  a^. -a  a ;. .  Dclawarc    .  .  . 

Big-Four,  a  a  a  a . .  a  a  i \*  • '  •  •■. .  Mattoon    

Big- Four !-  aa'.^.  1.  a . . .  Mt.   Carmcl    . 

Big-Four. . . .  a . .  a1.  >  w . :%  . .  W.ibash     .... 

Big-l-'our. .    ..... .  i , . .. i: -   Urbana   

Bie-Four       ...    . /i  . ;..  a .  .Van   Wert    .. 

18 
26 
14 
14 
24 
15 

27 

Total 


224 


When  schools  are  installed  at  these  places  over  92  per  cent,  of 
the  apprentices  on  the  New  York  Central  Lines  will  have  school 
privileges.  The  remaining  8  per  cent,  are  at  13  points,  each  place 
having  from  one  to  nine  apprentices.  Just  how  these  will  be 
reached  has  not  yet  been  decided,  but  probably  by  traveling  in- 
structors. .;   /.:.;      ;,.,vv 

Drawing  Instructor. 

Duties. — The  drawing  instructor  is  usually  the  shop  draftsman 
and  reports  to  the  shop  management  on  all  matters  concerning 
the  apprentice  schools,  except  those  which  are  purely  educational. 
All  reports  are  transmitted  to  the  central  apprentice  organization 
through  the  local  management.  The  instructor  is  expected  to 
keep  in  close  personal  touch  with  each  apprentice,  so  much  so 
that  it  will  be  unnecessary  to  give  examinations  to  determine  the 
student's  standing.  He  has  charge  of  the  school  and  checks  up 
and  assists  the  boys  in  connection  with  the  problem  course. 

As  it  is  necessary  for  him  to  be  at  the  school  before  seven 
o'clock  in  the  morning  and  he  must  also  devote  more  or  less  of 
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•,'l"ra&. 


..acliinist,    R. 
,;   .lirmakcr 
,;.,  ksniith 


H. 


.•>nil  t'ojiper  Shop 
rn 


I'.ti  rn 


Makier 


.  :,•     i>cpt.    ..*• 
ri   ,!)iiiist*      ■-• 
Mct  Maker 
■  ntcr     . . .  ■ 

Total" '  •  • 


West  AJhany. 


,.    -■  I 
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1* 


«» 
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tftdtani 


Aj^wego. 


■       .1:.- 


' far  l>epartmerit.  '  .  * 

■  'I  he  i3  laborers  arc  inciudcd  in  the  class  for  reasons  which  will  be  cont^idercd  in  the  section    on   "Tlit-  X'ar  Depannifnt.- 
The  above  information  is  correct  to  May  L  Since  that  time  a  nunibfer  oi  aiiprentkqs. hav«  b«^n   added  at  ditleKUt  itpints. 


•y,' 


-,r:Cia>  l>c  done.  Care  is  exercised  that  too  many  boys  are  not  taken 
ff.  ;n  any  one  department  in  the  5liop  at  the  same  time,  so  as  not 
:      interfere    too    seriously    with    the    shop   work.      The   drawing 

1  tKurse  is  arranged  so  that  one  instructor  can  look  after  as  many 
a •^  -'4  boys  at  a  time,  although  smaller  clas.<;es  may  be  handled  to 
biiicr  advantage.  The  avcTagc  number  of  students  in  a  class  is 
al>jut  ;i7. 

r'i  he  Draii'ing  Courses. — The  class  worlc  is  largely  mechanical 
hiAviiig,  although  some  time  is  devoted  to  blackboard  exercises 
;n  ruunection  with  the  problem  course,  and  occasionally  the  in- 
>;:'.Ktor  may  find  it  advisable  to  talk  to  the  class  about  the  work 
m  the  drawing  or  problem  courses.  The  students  are  also  in- 
:i'.yeted  from  models  as  to  shop  practice  and  taught  the  princi- 
fili-  of  the  steam  engine  and  valve  setting  with  the  aid  of  a  small 

-ri;jti"nary  engine  in  the  class  room. 

;'    .The   drawing   course    is    very    different    from    that    ordinarily 

fv"ow«l,  and   is  based  on   strictly  practical  and   common-sense 

liiifb..  ;No  time  is  wasted  on  geometrical  exercises,  but  from  the 

-.  t'lrst  the  student  draws  objects  with  which  he  is  fainiliar  and 

-    in  contact   in   the  shop.     The  first  exerci.ses  arc  largely 

r*i!ravving  correctly  sketches  which  are  not  in  scale,  the  dimen- 

■  ~  in  all  cases  being  taken  from  the  model.     New  principles 

.i^:(  introduced  gradually  and  progress  is  slow  but  ver>-  thorough. 

'The   courses   in   drawing  will  be  considered  in  detail  iii  a  later 

>vtiioH  of  this  article.     :,;„•%,■•;■■   ■.'.  ■-::':■  'A ''-.  tft"^f  'v;;''v'C'; '■.■-•'   vr— '7.  •' 

-  f'yohlcm  Courses.-— IaV-c  the  drawing  course  the  probleiii  course 


■-/^';  :  ■;-  \.^;' •;"'}••■    ..••"    Present  Extent.    >''':'^'-^  ■'  '^"  :S^^.  ::'] 

Thus  far  apprentice  school^  have  beeiv  established  at  nine 
points  on  the  system,  including  West  Albany,  Dcpew.  East 
Buffalo  and  Oswego,  on  the  New  York  Central;  Elkhart  and  Col- 
linwpod  on  the  Lake  Shore ;  lirightwaod  on  the  Big  Four;  Jack- 
■soh  on  the  Michigan  Central,,  and  McKccs  Rocks  on  the  Pitts- 
burgh &  Lake  Erie.  The  date  oh  which  each  of  these  schools 
was  inaugurated,  the  number  of  apprentices  in  each  trade,  and 
the  names  of  the  drawing  and  shop  instructors  arc  shown  on  the 
accompanying  tables.  The  boys  are  divided  into  three  classes  at 
all  the  shops,  except  Oswego  and  East  Buffalo,  these  two  places 
haying  two  classes  each.    The  schools  were  jiU  started  in  1906.  - 


Shop. 
West  Albany  . 
lacksoh        '■ .  ■ 
Depew 
Collinwood 
Mc  Keiths   Rocks 
East    Buffalo      . 
Brightwood 
Elkhart        /,  .: 
Oswega  ■:.; 


Date 

School 
Started. 
5/7 
5/16 
5/«8 
6/« 
7/11 

*/2  : 
■  9/11 

11/27 


DrawinR  Instructor 

A.'  L.  Devtne 
C.  P.  Wilkinson 
Xi,    Kuch,   Sr. 
R.    M.    }5r<.wii    ■ 

Hcnrv  (lardner 

F.  Dcvot,  Jr.- 
C.  M.  Davis 

G.  A.   Ti'W«Uv.. 
H.  S.   Ranch' 


Shot-  Instructor. 

'   Frank   Nelson 

-  C.   T.  I'helan 

■;:  P.  P.  Folkr 

V'-.Thos.   Fleming. 

^..   j.   R.  Radcliffe 

.-';A.'w'."Maftin  " 
. ;.  J.  S,  Laubjr     . 


-  (iniucntly  practical  and  is  based  on  shop  practice  and  company 

'.  luJards.     No  matter  how  simple  the  problems,  even  in  simple 

■i'iition  and  subtraction,  tlicy  refer  to  something  with  which  the 

I'Oy  i§:  familiar  in  connection  with  his  work.    The  problcnis  grad-   V 

•]a%  grow  more  difficult,  taking  up  the  simpler  principles  of  al-    -':.. 

^«J,>r.'i.  geometry,   physics,  elementary   mechanics,  etc.,  but  the?e  ^  ^';' > 

'■;t/'   introduced    only    when    necessary    to    solve    some    practical      . '. 

'i;^'1»]en^  and  are  not  classified  as  such.     The  boysdo  the  greater./  Vv 

:jf'tirof  the  problem  work  at  home.   ;.-•■•:.;' S-      X'  -  '.vV  ^- ,:'      •".;'!':': 

i'vXt-Boaks. — It  is  not  possible  to  lisc  text-bonk.^  itr  connection  :  c  r, 

^;!h  cither  of  the  above  courses.     The  work  must  be  arranged,  ?;•.. 

:tvsiiit  the  special  conditions  met  with  in  a  railroad  shop,  and  to";-..:; 

effective  the  problems   must  be  tied  ttpckisely  to   the   shop  ./;.; 


The  totalnumber  of  apprentices  eiiroUedfil  tfie  schools  at  the 
present  time  is  T,gC>.  The  total  number  of  apprcjitices  on  the  Xew 
Y.ork  Central  Lines,  not  including  the  Boston  &  Albany,  is  667. 
so  that  at  present  more  than  58  per  cent,  of  them  have  the  ad-> 
vantages  of  the  apprentice  schools.  The  sehoors  are  being  ex-. 
tendc(l  to  the  larger- shops  as  rapidly  as  possible.  The  larjgcT 
shops  where  •schools  have  n»H  yet  "fecen  xstablishcd  arcv'  .  / 


':  Boai  -•■:■.  '.■'■' 

-N.- V.  C  :■;■,;.;..,  ^.''.C: 
1-.  s. &  M.  s.:;:.. .. 

■  L.  S;  &  M.  S:^: ;  ;; . 

Big-I'our...,.  ....V.> . ", 
Hii»-Foiir. ■.-;-■;...; .'  -■- 

'ISijI^Fiiliri:..  .\-.:^  .:.'. 

Bijl-Four. ..";'-.  .-■.  ... 

Bij?  FnUr.:-'. .;.  l',\  :'■ 
.  BiR-l'"ovir>..:  :■: .»7 . .  ^ . 
■ .  Bi>;*.F<)ur, ';  ;>';  ;.>, .  , ;. 

>Iichigan  ^Gentiral' : 

::  -   .  Total/vv:;. 


/.:Avis,- y^ 

■  ■■.  .  Kifria  V- 
.  i  .  Kankakee    . '.  :  .  .. .  .  .  ,j  ', 

. .  KfJlefuri.taiiie    ...  •  ■  _  ■. . 

■  :  :  lJ.-tV3«iat"ei:  >/.,■..■.'_■...;?"■.;/ 
. .  M.itit'wn  >..>•■'.  .'..i,.'i  i. -'.•••- 
. .  Alt:  .Carnyii  ^  V;,.,  VsiW.  ■•  ■• 

.  .\\il<.i*.l^. ...  IX .>•••>  •  -  ••-. 

. ; .  ,1  "H>;j»a '';r.:.  .l]^\'~\..l  ."l.^ 

.•.*.'Ati    \V«ii.  .-. v./^i— ':(■. 


- '  ■ ':  -:".■•  ;;.;■'  >?«.'  0/  At?!  •Ventites. 
•  20 
Ife 


12 

.V. 

2C. 
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"vk.     iNir  instance,  the  drawing  and  problem  courses  for  the 

'  'Coijiotiv*'  and  car  department  are  Jiot  alike.     The  drawing  prob- 

;<  ins  ne'e  arranged  on  blue  print  sheets  and  when  a  boy  is  readj' 

problem  sheet  and  a  model  are  handed  to  him,  the  sheet  giving 

'    directions  as  to  what  is  to  be  done.     In  this  way  each  boy 

•  tile  class  can  work  on  a  different  problem,  and  yet  the  work 

i  the  instructor  is  very  little  more  difficult  than  if  all  xyipre  on 

':  ^^  same  problem.    '   <■■.::■;}  ■■^:.;;        X-  .^,X\i'  X-  ^  -rX  ■'''■:' ':-'X  :\i''--X^':^'-- 

1  he  problems  are  arranged  on  sheets,  and  as  soon  as  a  boy 

::nishes  one  sheet  he  is  given  another.     The  instructors  keep  in 

•^fpse. touch  with  the  central  organiz.-ition  and  co-operate  in  get- 

ing  together  material  for  the  drawing,  and  problem  coiirses.;     > 

The  methods  followed  in  arranging  these  two.courses  are  Very 
'lifferent  from  those  usually  advocated  by  educators;  They, 
lowcvcr,  form  the  real  foundation  of  succcssfiiV  school  work, 
nd  the  rapid  progress  made  by  the  apprentice  schools  is  due 
'••irgely  to  them.  Their  itnportance  is  Such  that  we  shall  present 
■' -detail  study  of  both  these  coitfses  in  the  third  artide  of;  the 
-trie's.     ;:■.  ...         ....    ./';/....-    -. --'../.^v.://!..-.  ...,  ..,.v    '-■■:■;  ..'•.■: 


:  SSrhcn  ?^  are  iost ailed  at  these  places  ijve^r.gt^  per. cvtu.- of 

the  ."ifipr entice 5  On  the  Xew  York  Central  Lines; will Tu-ive  school 
privileges.  The  rtjnaining  8  per  cent,  are  .nft  13  poir.ts.  each  place 
having  frotit-biie  to  nine  appreiitices.  Jtist  bo's.'  these  \vill  be 
reached  has  not  j-et  been  decided,  but  probably-'  by  traVclhiff  in- 
structors. i\'-'  •'.;-.■.';:■■'  -■-  "  ^'-r:.:  i/.-^.  V  "' '  ^ " -'■■  '  S'l''-'  ',  .W  '''■ 
--_  .  ■      •.;•;•   •  -    .   .  ..  :  .    ._.  ;    ■    ^.    •',-  t     «   ;.      ._.-  •-.-  -•C-.      .  •-    ..^V^    .    .  .'      •«?■•.';  . 

;•  ;i--.v  ;■'•,', ;^  "r..;'..^     .Drawing  Instructor.- -^y^';/  •-'':. "^  '-■'.■ 

Dutics.-^The  drawing  instructor  is  usually  the  shop  draftsman ' 
and  reports  to  the  shop  management  on  all  iiHattei^  concerning' 
the  apprentice  sclKxds.  except  thn:se  which  are  purely  educational. 
All  reports  are  tr^insmitted  to  the  central  apprctitice  organization 
through  the  local  mailagement. .  The  instructor  is  expected  to 
keep  ill  elo«c  personal  touch  vctth  each  apprcntJcc.  so  much  so 
that  it  will  be  uiincecssary  to  give  examinations  to  determine  the 
student's  standii>g.  He  has  clwrge  of  the  school  and  checks  Up 
and  assists  the  boys  in  corinection  with  the  problem  course. 

As  it  is  neces.^ary  for  him  to  be  at  the  school  before  seven 
o'clock. in  the  mr^rni tig  and  ha  tnustalw)  d<>voH*  .more  or  less  pi 
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SCHOOL  IN  SESSION  AT  THE  COLLINWOOD  SHOPS,  LAKE  SHORE  &   MICHIGAN  SOUTHERN; 


his  own  time  in  correcting  the  problems  which  are  handed  in 
and  in  other  duties  connected  with  the  school,  he  is  paid  extra 
for  this  service,  depending  on  how  many  classes  he  has  each 
week.  The  instructor  should  be  at  the  drawing-room  for  at  least 
a  part  of  the  noon  hour  to  advise  and  assist  any  of  the  boys 
who  may  drop  in  at  that  time. 

Qualifications. — The  success  of  the  system  depends  very  largely 
upon  selecting  the  proper  men  for  instructors.  The  drawing 
instructor  should  preferably  be  the  shop  draftsman,  thus  being 
brought  into  close  contact  with  shop  problems  and  also  with  the 
men  in  the  shop.  He  must  be  a  man  who  will  take  a  genuine 
interest  in  the  boys  and  can  see  things  from  their  point  of  view ; 
a  man  that  the  boys  will  feel  free  to  approach  either  for  in- 
formation as  to  their  class  or  problem  work,  or  for  advice  as  to 
personal  matters.  l""v:'-  ,;V^'. ■::•  'v 

He  should  be  a  man  to  whom  the  boys  will  look  for  advice 
and  assistance  in  forming  apprentice  clubs  or  organizations, 
whether  intended  for  educational  or  social  purposes.  One  in- 
structor who  is  especially  close  to  the  boys  is  very  often  accosted 
on  the  street  in  the  evening  by  boys  who  have  questions  to  ask 
in  connection  with  some  problem.  Some  of  the  instructors  make 
a  practice  of  calling  upon  the  boys  at  their  homes  when  they 
have  been  absent  from  the  shop  due  to  illness  or  other  causes. 
A  quiet  talk  with  a  careless  or  indifferent  boy  often  accom- 
plishes remarkable  results. 

Observation  Visits  to  Others  Schools. — It  is  the  policy  to  have 
the  instructors  visit  the  other  schools  on  the  system  in  order 
to  broaden  out  and  see  what  the  other  fellows  are  doing.  A  very 
noticeable  feature  at  most  of  the  schools  is  that  upon  examining 
the  methods  and  equipment  closely  the  instructor  is  quite  likely 
to  tell  you  that  he  got  a  certain  idea  from  one  point,  another 
from  still  another  school,  etc.  Possibly  this  feature  is  to  some 
extent  responsible  for  the  rapid  progress  which  has  been  made 
at  some  of  the  schools,  at  any  rate  it  is  apparently  productive  of 
important  results,  especially  at  this  time  when  the  work  is  just 
getting  well  started.  A  periodical  meeting  of  the  instructors 
would  doubtless  be  productive  of  good  results. 

Understudy. — The  drawing  instructor  should  have  some  one 
trained  to  take  his  place  when  he  is  absent.  His  duties  in  con- 
nection with  other  work  may  take  him  away  from  the  shop  for 
a  day  or  two;  he  may  be  taken  ill,  or  find  it  advisable  to  visit 
one  of  the  other  schools.  In  such  cases  his  assistant  in  the 
drawing  room,  if  he  has  one,  or  one  of  the  advanced  apprentices 
should  be  in  position  to  look  after  the  school.  At  Brightwood 
the  drawing  instructor  was  ill  for  some  time  and  his  place  was 
filled  by  the  shop  instructor. 

Shop  Instructor. 
The  shop  instructor  is  an  important  factor  in  the  organization. 
The  CoUinwood  shop  on  the  Lake  Shore  was  the  first  to  intro- 
duce an  apprentice  shop  instructor,  and  the  results  were  so  im- 


mediately apparent  and  important  that  this  feature  was  included 
in  the  new  apprentice  organization  when  it  was  started. 

Duties. — The  shop  instructor  at  the  larger  shops  gives  his 
entire  time  to  looking  after  the  apprentices.  He  instructs  the 
boys  at  their  trade  and  sees  that  they  are  changed  from  one  class 
of  work  to  another,  in  accordance  with  the  apprentice  schedules 
In  changing  the  apprentices  about  the  instructor  consults  with 
the  various  foremen,  studying  the  situation  carefully  in  order 
to  have  as  little  friction  as  possible  in  making  the  changes,  and 
so  as  not  to  interfere  too  greatly  with  the  efficiency  of  any  one 
department.  His  suggestions  must  of  course  be  approved  by  the 
shop  superintendent  before  being  put  into  effect. 

He  must  pass  ui)on  all  applicants  for  apprenticeship  as  the 
official  representative  of  the  apprentice  department,  and  is  also 
to  make  recommendations  as  to  apprentices  who  are  unsatisfac- 
tory and  should  be  dropped  from  the  service ;  in  fact,  he  is  held 
responsible  for  the  retention  in  service  of  apprentices  who  are 
incompetent  or  otherwise  unsatisfactory.  He  is  expected  to 
assist  and  consult  with  the  drawing  instructor  as  far  as  possible. 

The  apprentices  report  to  their  foremen,  as  before,  but  the 
foremen  are  relieved  of  all  responsibility  of  instructing  them. 
Ordinarily  very  great  returns  are  not  to  be  expected  from  the 
introduction  of  an  apprentice  system  until  after  a  period  of 
several  years,  but  the  work  of  the  shop  instructor  has  been  found 
to  almost  immediately  affect  the  shop  output,  and  this  is  to  be 
expected.  The  shop  foremen  are  too  busy  to  spend  much  time 
with  the  boys,  and  ordinarily  the  instruction  in  shop  practice  has 
been  very  much  neglected,  thus  restricting  the  output  and  in- 
creasing the  amount  of  spoiled  work.  The  shop  instructor  is 
expected  to  occasionally  visit  other  shop  schools  to  study  their 
methods. 

Qualifications. — The  shop  instructor,  like  the  drawing  in- 
structor, must  have  a  great  deal  of  patience  with,  and  take  a 
genuine  interest  in,  the  boys.  He  must  be  a  good  mechanic,  must 
have  sufficient  all-around  knowledge  to  enable  him  to  look  after 
the  boys  in  the  various  trades,  and  his  position  in  the  shop 
organization  should  be  such  that  the  boys  will  look  up  to  him. 
Most  of  all,  he  should  be  a  man  who  will  appeal  to  the  boys  and 
know  how  to  convey  his  ideas  so  that  they  will  readily  under- 
stand him.  He  should  take  a  broad  view  of  the  shop  problems, 
giving  the  boys  some  idea  as  to  the  general  principles  affecting 
their  work,  such,  for  instance,  as  movement  of  material  through 
the  shop,  the  cost  of  production  and  the  elimination  of  lost 
motion  in  performing  their  work. 

,-{f::A  Advantages  to  the  Instructors. 

In  addition  to  what  financial  compensation  the  drawing  and 
shop  instructors  receive  there  are  other  important  advantages. 
To  successfully  handle  their  work  they  must  study  up  and  be- 
come more  familiar  with  the  work  in  the  various  departments  of 
the  shops.     They  become  familiar  with  shop  practice  at  other 
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his  QW.n^tmic  ill  coiiicliii^  the  prohliins  which  arc  hamic*!  in 
•UkI  in  oth€r  <lutics  oimicctcd  with  the  school,  he  is  paid  extra 
Tv-r  this  service,  depending;  on  h(»\v  tiiaiiy  classes  he  has  each 
week  I  he  instructor  shuiiM  he  at  the  draw  ing-rooni  for  at  least 
a  part  of  the  noon  hour  to  advise  and  assist  any  of  the  boys 
-Vijio  nuy  drop  in  at  that  time.    ^■>,''  '■yAy'':/^'''■'^\.:'■■:^^.''.  ■''^'■^^.''rS', 

Qualifications. — The  success  of  the  system  dicpends  very  largely 
uvii  <;electing  tlie  proper  men  for  instructors,  The  drawing 
M  -tructor  should  preferably  be  the  shop  draftsman,  thus  being 
)r  uight  into,  close  contact  with  shop  problems  and  also  with  the 
.r;U..!i  in  the  shop.  He  must  be  a  man  who  will  take  a  genuine 
■;; crest  in  the  boys  and  can  see  things  from  their  point  of  view; 
.  man  that  the  boys  will  feel  free  to  approach  either  for  in- 
!  nnation  as  to  their  class  or  problem  worH,  or  for  advice  aS  to 
personal  matters.  ,.;;  •■•■:'^^L'.-v/.^'^';';:.;..-^^r''"'^'--.vv -V-^^^  "^-   ■ 

lie  should  be  a  man  to  whom  the  boys  will  took  for  advice 

jwhl   assistance   in    forming   apprentice    clubs    or   organizations, 

whether  intended  for  educational  or  social  purposes.     One  in- 

-'rucK)r  who  is  especially  close  to  the  boys  is  very  often  accosted 

II  the  street  in  the  evening  by  boys  who  have  questions  to  ask 

■■y.  connection  with  some  problem.     Some  of  the  instructors  make 

t  practice  of  calling  upon  the  boys  at   their  homes  when  they 

have  been  absent  from  the  shop  due  to  illness  or  other  causes. 

^   quiet  talk  with   a   careless  or  indifferent  boy  often  accom- 

li^hes  remarkable  results. 

Obseriation  Visits  to  Others  Schools.-^lt  is  the  policy  to  have 

•the  instructors  visit  the  other  schools  on  the  system  in  order 

to^  broaden  out  and  see  what  the  other  fellows  are  doing.    A  very 

■hpticeable  feature  at  most  of  the  schools  is  that  upon  examining 

•  the  methods  and  equipment  closely  the  instructor  is  quite  likely 

ti  toll  you  that  he  got  a  certain  idea   from  one  point,  another 

from  still  another  school,  etc.     Possibly  this  feature  is   to  some 

"xtent   responsible  for  the   rapid  progress  which  has  been  made 

it  >ome  of  the  schools,  at  any  rate  it  is  apparently  productive  of 

important  results,  especially  at  this  time  when  the  work  is  just 

^-'tting   well    started.     A    periodical    meeting   of   the    instructors 

^v  nild  doubtless  be  productive  of  good  results.  ,■.-■• 

Viidcrsfudy. — The  drawing  instructor  should  have  snine  one 
trained  to  take  his  place  when  he  is  absent.  His  duties  in  con- 
nection with  other  work  may  take  him  away  from  the  shop  for 
a  day  or  two;  he  may  be  taken  ill.  or  lind  it  advisable  to  visit 
"^ne  of  the  other  schools.  In  such  cases  his  assistant  in  the 
'raw'.ng  room,  if  he  has  one,  or  One  of  the  advanced  apprentice^ 
hould  be  in  position  to  look  after  the  school.  At  Brightwood 
the  drawing  instructor  was  ill  for  some  time  and  his  place  was 
tilled  bv  the  shop  instructor.     -.    ;■•.■".;•>".■".'-:. -^    :'- /i..  -  5, 

Shop  Instructor. 

The  shop  instructor  is  an  important  factor  in  the  organization. 

The  Collinwood  shop  on  the  Lake  Shore  was  the  first  to  intro- 
tluce  an  apprentice  shop  instructor,  and  the  results  were  so  im- 
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mediately  apparent  .iiu!  iniportant  that  this  feiiture  was  included 
in  the  new  apprentice  organization  when  it  wa*  .started. 

Duties. — The  shop  in>tritcior  at  the.  larger"  shops  gives  his 
entire  time  to  looking  after  the  apprentices.  He  instrttcts  the 
boys  at  their  trade  and  sees  that  they  are  changed  from  one  class 

.:,  of  work  to  another,  in  iaccordarice  w-ith  the  ap})rentice  schedules. 
In  changing  the  apprentices  atout  the  instructor  consults  with 
the  various  foremen,  studying  the  situation  carefully  in  order 
to  have  as  little  friction  as  possible  in  making  the  changes,  and 
so  as  not  to  interfere  too  greatly  with  the  efficiency  of  any  one 
<lepartment.  His  suggestions  must  of  course  be  approved  by  the 
>hop  superintendent  before  being  put  into  effect. 

He  nui-t  pa>-  up>:i  all  applicam>  l-'T  appri.-iuiceship  as.  t^w 
official  representative  of  the  apprentice  department,  and  is  also 

:i  to  make  recommendations  as  to  apprentices  who  are  unsatisfac' 
tory  and  should  be  dropped  from  the  service;  in  fact,  he  is  held 
responsible  for  the  retention  in  service  of  apprcniices  who  are 
incompetent  or  otherwi>e  unsatisfactory.  He  is  expected  to 
;issist  and  consult  with  the  drawing  instrttctor  as  far  as  possible. 
The  apprentices  report  to  their  foremen,  as  before,  but  the 
foremen  arc  relieved  of  all  responsibility  of  instructing  them. 
Ordinarily  vet;y  great  returns  are  not  to  be. expected  from  the 
introduction  of  an  apprentice  system  uritil  after  a  period  of 
several  years,  but  the  work  of  the  shap  instnictor  has  been  found 
to  ahiTOSt  immediately  att'ect  the  shop  output,  and  this  is  to  be 
expected.  The  shop  foremen  arc  too  busy  to  spend  much  time 
with  the  boys,  and  ordinarily  the  instruction  in  shop  practice  has 
been  very  much  neglected,  thus  restricting  the  output  and  in- 
creasing the  amount  of  spoiled  work.  The  shop  instructor  is 
expected  to  .occasionalTy  visit  other  shop  sipliools  to  study  their 
methods..- '^  ■-•\-;'- '. .    •■■■\-     '    ■".    '■"■■  ,  ■':\; '^i '>-'>>-'^-'' >-"-"'.':, 

Qiialifications^-^The  shop  instructor,  tike  the  drawing  in- 
structor, must  have  a  great  deal  of  patience  with,  and  take  a 
geiuiine  interest  in.  the  boys.  He  must  be  a  good  mcdianic.  must 
have  sufficient  all-.iround  knowledge  to  enable  him  to  look  after 
the  boys  in  the  various  trades,  and  his  position  in  the  shop 
organization  shotild  be  such  that  the  l)6ys  will  look  up  to  him. 
Most  of  all,  he  should  be  a  man  wlio  Will  appeal  to  the  boys  and 
know  how  to  convey  his  ideas  so  that  they  will  readily  under- 
stand him.  He  should  take  a  brbad  liew  o,f  the  shop  problems, 
giving  the  boys  some  idea  as  .to  the  gencr.il  principles  affecting 
their  work.  such,  for  instance,  a;  movement  of  material  through 
the  shop,  the  Cost  of  production  ajid  the  , elimination  of  lost 
motion  in  performing  their  Work;  ••.l^"^.^-:-  '";^.;'>:i- ■•*-^'".'^ 
':/''{.'-■-■  ■'■'■■y  '/  y,:-      Advantages  to  the  Instructors. 

."  :     In  addition  to  what   tinancial  compensation  the  drawing  and 
shop  instructors   receive   there  are  other   important  advantages 
To  successfully  handle  their  work  they  rnust  study  up  and  be- 
come more  familiar  with  the  work  in  the  various  departments  of 
the   shops.     They  become  familiar  with   shop  practice  at  other 
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points  on  the  system  by  occasional  visits.  If  they  have  marked 
executive  ability  it  soon  becomes  apparent,  and  this  with  the 
broader  view  they  have  of  the  shop  operation  fits  them  for  more 
important  positions  in  the  organization.  Nothing  is  quite  so 
important  in  crystallizing  one's  ideas  and  broadening  a  man  as 
trying  to  instruct  others. 

Facilities  and  Equipment. 

Drawing  Room  Equipment. — An  effort  has  been  made  to  pro- 
vide sufficient  blackboard  space  in  each  school  room  so  that  the 
entire  class,  if  possible,  may  be  sent  to  the  board  at  one  time. 
A  standard  drawing  table  is  used  at  several  shops,  but  at  others 
the  shape  of  the  room,  or  equipment  already  at  hand,  made  it 
advisable  to  deviate  from  this.  The  construction  of  this  table  is 
shown  in  the  accompanying  drawing.     It  is  simple  but  substan- 


SECTION    OF  THE   CASE  FOR   HL1N(;   DRAWING   BOARDS    AND    TOOLS. 

tial  and  inexpensive.  Drawing  stools  are  furnished  and  arc 
especially  appreciated  by  tlic  (.veiling  classes. 

Cases  are  provided  for  filing  the  drawing  boards  and  tools.  A 
section  of  one  of  these  standard  cases  is  shown  in  the  accom- 
panying photograph.  Each  drawing  board  is  numbered  and  is 
filed  in  a  corresponding  space  in  the  case,  the  tools  being  placed 
in  an  orderly  arrangement  on  top  of  the  board.  These  cases  arc 
made  of  %-in.  pine  with  an  oak  stain  finish.  The  section  for 
fihng  the  drawing  boards  is  iQli-'m.  wide,  27y^-'m.  deep  and 
3-ft.  6-in.  high,  this  being  sufficient  for  24  boards.  The  drawers 
at  the  bottom  are  used  for  storing  material.  Racks  or  tables 
are  provided  for  the  drawing  models.  The  arrangement  used  at 
Depew  is  shown  in  one  of  the  photographs.  Cases  of  various 
kinds  are  used  for  filing  the  finished  drawings,  the  problem 
sheets  and  the  solutions  which  have  been  handed  in.  The  draw- 
ings and  solutions  to  the  problems  are  kept  by  the  instructor  and 
returned  to  the  apprentices  in  lots  of  fifty. 

Equipment  Furnished  to  Each  Boy. — Each  boy  is  furnished 
with  a  pine  drawing  board,  shellac  finish,  18  x  24  x  11/16  in. 
thick.  These  boards  have  ]i  x  i  in.  hardwood  strips  mortised 
in  each  end  to  keep  them  from  warping.  In  addition,  the  boy  is 
furnished  with  a  T  square,  celluoid  triangle,  a  wooden  curve,  tri- 
angular   box    sc.tIc.    thumb    tacks,    erasers,    erasing    shield,    pro- 


tractor, pencils,  a  file  for  sharpening  the  pencils,  ink,  pens  and 
pen-holder  and  the  necessary  drawing  and  tracing  paper.  This 
equipment  is  shown  in  one  of  the  illustrations.  As  these  supplies 
are  purchased  in  large  quantities  the  cost  to  the  company  is  com- 
paratively small. 

Drawing  Instruments. — The  boys  are  expected  to  provide  their 
own  drawing  instruments,  which  because  of  the  large  number  of 
sets  required  are  comparatively  inexpensive.  A  splendid  set 
may  be  secured  for  $4.00,  and  very  satisfactory  sets  can  be  ob- 
tained as  low  as  $2.50. 

Models. — The  drawings  are  all  made  either  from  the  actual 
parts  or  from  wooden  models,  which  are  easier  to  handle.  Each 
school  is  arranging  to  secure  a  small  vertical  engine  and  a  light 
engine  lathe,  not  necessarily  new  or  up  to  date,  which  will  be 
used  in  connection  with  the  drawing  and  problem  courses.  Any 
number  of  practical  problems  may  be  based  on  the  gearing, 
pulleys,  etc.,  of  the  lathe  and  the  principles  of  steam  distribution 
and  valve  setting  may  be  taught  in  connection  with  the  engine. 
Models  of  the  Walschaert  valve  gear  are  also  being  provided. 


VERTIC.VL    ENGINE    ARRANGED    FOR    DE.MONSTkATlON    PURPOSES    AT    THE 

ELKHART    SCHOOL. 

At  Jackson,  Mr.  Phelan,  the  shop  instructor,  has  some  wooden 
models  for  instructing  the  boys  in  quartering  driving  wheels, 
etc.  These  are  shown  in  the  photograph  of  the  school  room  at 
Jackson.  At  McKees  Rocks,  Mr.  Radcliffe  has  constructed  a 
model  of  the  foundation  brake  gear  used  in  connection  with  a 
four-wheel  truck  with  inside  hung  brakes. 

Reference  Books. — Xo  text-books  are  used,  but  each  boy  is 
furnished  for  reference  with  a  copy  of  "Machine  Shop  Arith- 
metic," compiled  by  Fred  H.  Colvin  and  Walter  E.  Cheney,  and 
"Link  Motion,"  by  I'>cd  H.  Colvin.  both  of  these  books  being 
published  by  the  Derry-Collard  Company,  of  New  York.  The 
boys  at  one  or  two  of  the  schools  were  furnished  by  the  Morse 
Twist  Drill  &  Machine  Company  with  a  small  pamphlet  known  as 
the  "Young  Machinist's  Practical  Guide."  It  is  planned  to  have 
Other  technical  books  and  trade  papers  kept  on  file  for  reference 
at  the  different  schools. 

Charts. — At  West  Albany  a  series  of  charts  have  been  fur- 
nished by  one  of  the  air  brake  companies,  showing  the  different 
parts  of  their  apparatus.  Charts  have  also  been  furnished  by 
a  steam  gauge  company,  showing  the  construction  of  its  gauges. 

Trade  Catalogs. — Catalogs  of  interest  to  the  students  are  kept 
on  file  at  each  school.  In  several  instances  catalogs  or  pub- 
lications of  special  interest  have  been  furnished  to  each  appren- 
tice, such  for  instance,  as  a  publication  on  the  cross-compound 
locomotive,  published  by  the  American  Locomotive  Company,  and 
given  to  the  apprentices  of  the  Michigan  Central,  where  this  type 
of  locomotive  is  used  very  largely.     The  Allfree-Hubbell  catalog 
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was  furnished  to  each  apprentice  on  the  Pittsburgh  &  Lake  Erie 
where  a  number  of  these  engines  are  in  service. 

Stcrcoptkon  and  Reflection  Lantern. — A  combination  stereopti- 
con  and  reflection  or  opaque  projection  lantern  has  been  pur- 
chased by  the  railroad  company  and  will  be  used  in  connection 
with  any  lectures  that  may  be  given.    The  lantern  was  purchased 


RACK   FOR    MODELS    AT    DEPEW. 

from  the  L.  E.  Knott  Apparatus  Company,  of  Boston,  Mass.,  and 
in  addition  to  using  the  transparent  slides  can  be  used  to  reflect 
on  the  curtain  views  of  printed  matter,  drawings,  photographs  or 
any  opaque  substance.  /!.*': 

Air  Brake  Instruction  Car. — These  cars  can  doubtless  be  used 
to  good  advantage  by  having  them  devote  a  part  of  their  time 
to  the  shop  apprentices ;  in  fact,  this  is  being  done  on  one  or  two 
of  the  roads.  v^  •'.;;.% i'; 

Other  Facilities. — The  testing  laboratories,  machinery  and 
equipment,  especially  at  the  larger  shops,  aflford  e.Kceptional  op- 
portunities for  occasional  practical  demonstrations  in  connection 
with  the  class  work. 

Interest   Shown  by  the  Boys. 

The  apprentices  generally  have  displayed  considerable  interest 
in  the  work  of  the  scliool  and  the  eflforts  which  are  being  made 
to  improve  their  opportunities.  This  is  clearly  shown  in  a 
number  of  ways,  and  especially  by  the  earnestness  with  which  the 
greater  number  of  them  are  following  up  tlie  drawing  and  prob- 
lem courses.  At  several  shops  the  writer  managed  to  drop  in  at 
the  school  during  the  noon  hour,  after  the  boys  had  eaten  their 
lunch,  and  ahiiost  invariably  several,  of  them  would  be  found 
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working  on  problems,  looking  up  references,  asking  questions  of 
the  instructor,  or  talking  the  work  over  among  themselves. 

Some  of  the  boys  have  completed  their  apprentice  course  since 
the  school  was  inaugurated,  but  realizing  the  opportunity  which 


was  being  placed  before  them  they  have  enrolled  in  the  evening 
classes  and  are  continuing  their  studies  in  that  way.  The  draw- 
ings made  by  the  boys  are  very  good,  both  as  to  accuracy 
and  neatness,  considering  the  work  in  which  they  are  engaged. 

Advantages   Thus   Far   Apparent. 

Better  Class  of  Boys  Being  Secured. — While  only  two  or  three 
of  the  schools  have  been  in  operation  for  as  long  as  a  year, 
a  number  of  practical  advantages  have  become  apparent.  With 
the  greater  opportunities  that  are  being  offered  a  better  class  of 
boys  is  being  secured.  Formerly  it  was  difficult  to  keep  up  tlie  full 
quota  of  apprentices  at  most  of  the  shops.  Now  there  is  a  wait- 
ing list  for  some  of  the  trades  at  several  shops,  and  apprentices 
are  being  secured  for  trades  formerly  without  them.  In  many 
instances  high  school  graduates  have  enrolled  as  apprentices.  At 
shops  where  there  is  a  waiting  list  it  is  not  unusual  for  the  boys 
to  take  places  as  helpers  or  wipers  and  enter  the  evening  classes 
until  an  opening  occurs  in  the  apprentice  department.  This 
service  is  a  sort  of  probation  period  and  those  who  are  unsatis- 
factory are  sifted  out.  .■■.'■'■" 

Understand  Instructions  More  Readily. — The  boys  take  a 
greater  interest  in  their  work  in  the  shop,  and  because  of  the 
principles  learned  in  connection  with  their  educational  work,  are 
better  able  to  understand  the  instructions  given  to  them  and  to 
carry  them  out  intelligently.  Their  earning  power  is  thus  in- 
creased. 

Greater  Output. — The  work  of  the  shop  instructor  is  especially 
productive  of  immediate  returns.  When  the  apprentice  is  shifted 
to  a  new  class  of  work  tlie  instructor  stays  right  with  him  until 
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he  understands  it  thoroughly.  Under  the  old  system  the  foreman 
was  supposed  to  instruct  the  apprentice.  He  would  almost  in- 
variably be  interrupted  a  number  of  times  and  would  probably 
hurry  off  after  he  had  half  instructed  the  boj',  expecting  to  re- 
turn shortly.  The  chances  were  that  he  would  forget  all  about 
it  and  the  boy  would  be  left  to  shift  for  himself.  As  one  shop 
superintendent  tersely  put  it — under  the  old  system  a  boy  after 
working  on  a  machine  for  two  or  three  weeks  might  get  to  a 
point  where  he  could  produce  one-half  of  a  mechanic's  output — 
now  he  can  on  an  average  turn  out  seven-eighths  of  a  mechanic's 
output  after  three  or  four  days.  When  a  vc-orkman  does  not  re- 
port for  duty  an  apprentice  can  be  put  on  tlie  job  under  the  di- 
rection of  the  instructor  and  the  output  does  not  suffer  to  any 
great  extent.  The  increase  in  the  apprentice's  output  due  to  the 
above  causes  more  than  offsets  the  loss  of  time  due  to  class  work, 
which  amounts  on  an  average  to  forty  minutes  a  day  for  each 
boy.  •;>":■;■;/>"' 

Less  Spoiled  Work. — Ttie  amount  of  spoiled  work  has  been 
Very  greatly  reduced,  due  to  the  advent  of  the  shop  instructor. 

Knowledge  of  Drawing  Put  to  Practical  Use.— The  brighter 
Ixjys,  after  they  have  worked  for  several  months  in  the  drawing 
course,  may  be  used  to  considerable  advantage  for  making  rough 
sketches  or  simple  drawings,  either  of  a  broken  part,  for  trans- 
mission to  the  mechanical  engineer's  office,  or  in  connection  with 
the  shop  practices.    :-'  'S  ■■■.:' .-''■ 

One  master  mechanic,  in  speaking  of  the  apprentice  courses, 
said  that  if  on  twenty-four  hours'  notice  he  was  asked  to  estab- 
lish a  mechanical  engineer's  department  with  a  force  of  six  or 
eight  draftsmen,  he  could  do  so  by  selecting  his  men  from  among 
the  apprentices  and  would  guarantee  to  make  as  good  a  record  as 
the  average  railroad  mechanical  engineer's  office.  It  is  only  fair 
to  say  that  the  apprentices  at  this  particular  shop  had  had  the 
advantage  of  an  evening  school  course  previous  to  the  establish- 
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points  on  the  system  by  occasional  visits.  If  they  have  marked 
executive  ability  it  soon  becomes  apparent,  and  this  with  the 
broader  view  they  have  of  the  shop  operation  fits  them  for  more 
important  positions  in  the  organization.  Nothing  is  quite  so 
important  in  crystallizing  one's  ideas  and  broadening  a  man  as 
trying  to   instruct  others.  t'  ..  .  :■..:..'•;  v^  ■■'>•"-  .:,';.',  ■,' 

Facilities  and  Equipment. Jvv-  :*  -•■ '  <  ^  -  ■ 
:;  Drazi-ing  Room  Equipmcni. — An  effort  has  been  made  to  pro- 
vide sufTicient  blackboard  space  in  eacli  school  room  so  that  the 
entire  class,  if  possible,  may  be  sent  to  the  board  at  one  time. 
'A  standard  drawing  table  is  used  at  several  shops,  but  at  others 
the  shape  of  the  room,  or  equipment  already  at  hand,  made  it 
advisable  to  deviate  from  this.  The  construction  of  tliis  table  is 
shown  in.  the  accompanying  drawing.     It  is  simple  but  <;nbstan- 


tial   and   incxf)ensT\fe,    •Dr.tyv'irtg.i.tools   are    furnislu-d    and    art 
v.-pccially  appreciated  by  the  ivvriing  classic. 

Caj.cs  are  provided  foir  iilivig  llic  <lrawing  b(^iird.»  und  tools."  JV; 
sect ioa  of; one  of  these  siandard  case*  is  *ho\vn  in.  ihe  accoriv 
paminy  photograph.  Each  dni wing  board  is  mnnKTcil  and  is 
liled  in  a  corresptM^ling  space  in  the  case,  the  tools  bking  placed 
in  an  orderly  arrangement  on  t«*p<.>f  the  board.  'Ilve.sc  ca.*-es  arc 
made  ibf  Js^in.  pine  with  .in  * «ik  sta,iu  finish.  'I'he  section  .for 
filing  the  drawing  boards  is  KX^-in.  wide,  27.', 4 -in.  deep  and 
3-ft.  6-in.  high,  this  being  sUlTicicnt  for  2\  boards.  The  drawers 
at  the  bottom  are  used  for  storing  material.  Racks  or  tables 
are  provided  for  the  drawing  models.  The  arrangement  used  at 
Depew  is  shown  in  one  of  the  photographs.  Cases  of  various 
kinds  arc  used  for  filing  the  tlnishe<l  drawings,  the  probKni 
sheets  and  the  solutions  which  have  been  handed  in.  The  draw- 
ings ar\d  solutions  to  the  problems  arc  kept  by  the  instructor  and 
returned  to  the  apprentices  .in  lots  of, -fifty.  "        '-''>'.■>.•:.••■,---.■ 

Equipment  Furnished  to  F.ach  Boy.—Each  boy  is  furnished 
with  a  pine  drawing  board,  .shellac  finish,  iS  x  24  x  11/16  in. 
thick.  These  boards  have  ^.i  x  i  in.  hardwood  strips  mortised 
C]n  each  end  to  keep  them  frf>m  warping.  In  addition,  the  boy  is 
furnished  with  a  T  .■square,  crlluoid  triangle,  a  wooden  curve,  tri- 
angular  box.  scale;    ihutnh  ..tacks,    erascrS),  erasing  .shield,    pro- 


tractor, pencils,  a  file  for  sharpening  the  pencils,  ink,  pens  an-! 
pen-holder  and  the  necessary  drawing  and  tracing  paper.  This 
equipment  is  shown  in  one  of  the  illustrations.  As  these  supplier 
are  purchased  in  large  quantities  the  cost  to  the  company  is  cotn.- 
paratively   small. 

Draxving  Instruments. — The  boys  are  expected  to  provide  their 
own  drawing  instruments,  which  because  of  the  large  number  of 
sets    required    are    comparatively    inexpensive.      A    splendid    set: 
may  be  secured  for  $4.00,  and  very  satisfactory  sets  can  be  obr, 
tained  as  low  as  $2.50.  .••■••.•:■..:.../-;;' 

Models. — The  drawings  are  all  made  either  from  the  actual 
parts  or  from  wooden  models,  which  are  easier  to  handle.  Each 
school  is  arranging  to  secure  a  small  vertical  engine  and  a  light 
engine  lathe,  not  necessarily  new  or  up  to  date,  which  will  be 
used  in  connection  with  the  drawing  and  problem  courses.  An,. 
number  of  practical  jirobknis  may  be  based  on  the  gearint;. 
pulleys,  etc..  of  the  lathe  and  the  principles  of  steam  distributi*  r^. 
an<l  valve  setting  may  be  taught  in  connection  with  the  engine 
Models  of  the   Walschaert   valve  gear  are  also  being  provided- 


VI  KUC.XL    K.NGiXfc    AkKANt.Kli    KoK    |iK.\U>:n.>  lli.X  TION     i'l  kiO.-K.S    .\i    'J".'.''';': 
.     \|XKI1.\KT    SCHOOL.  ..        <     :.:    ,1-      ..;; 

At  Jackson,'  ^fr■    Fliclan,  tihc  shop  irtstructof.  has  soitic  wooden^, 
ni.odels    for   instructing   the   boy>    in   quartering   driving    wheels,' 
etCr-  -These  are  shown  in  the  photograph  of  the  school  room  at 
Jackbon.     At    -McKtcs    Rock>.    .Mr.    KadcUffe   has   constructed   a,'- 
mo<lel  of  tlK^   fonndation  br.ike  gear  used  in  connection   with   a- 
iour-wheel  truck  with  in.side  hung  brakes. 

■^   Refercnee   /^'t)/.'.y.— Xo   texi-lxioks  ai-e-usc<l,  but   each   boy   is 
furnished   for  reJtrei'.ce  wHh  .'i  copn^'aif^" Machine   Shop  Arith- ' 
metic,"  ccunpiled  by   I'red   11.  Colvin  and  Walter  E.  Cheney,  and 
"Link   Motion."  by    Fred    I!.    Colvin.   both  of  these  books   being-. 
l)ublished  by  the   Derry-CoU.ird   Conipany.  of  Xv\v   York.     The' 
boys  at  one  or  two  <.f  the  school's  w'v'i'c  furnished  by  the  Morse- 
I'wist  Drill  &  Machine  Comp.'iny  with  a  small  p.nnphlet  known  as 
the  'A'f.nntr   .M.uliinisi's  Practical   Guide."    It  is  jiLmned  to  have 
other  technic.tl  books  ;ind  traile  icipers  kept  cm.  file  for  reference 
at  the  -different  schools.  'y/.r.y :  v;-^.^  /h^  %■.:  ''^  -r  --.^^ 

Clhirts. — At  Wist  .\lbany  a  scries  61  d^iartS  have  been  fur-" 
nished  by  one  of  the  air  brake  conipam'es,  showing  the  different 
parts  of  their  ;i|)paratus.  Cliarts  have  also  been  furnished  by ; 
a  steam  gauge  comp.my,  showing  the  construction  of  its  gtiuges.  J 
;' \  Trade  Ca/t/A'.?.?.— Catalogs  of  interest  to  the  students  are  kept  ■ 
on  file  at  each  school.  In  several  instances  catalogs  or  pub-, 
lications  of  special  interest  have  been  furnished  to  each  appren-" 
ticc,  such  for  instance,  as  a  publication  on  the  cross-compound.- 
locomotive,  published  by  the  .Xmerican  Locomotive  Company,  and 
given  to  the  apprentices  of  the  Michigan  Central,  where  this  type' 
0/  loconif.tive  is  nsed  verv  l;iriiely,      The  .Mllree-1  Inbln  11  c;tt;il*>g.. 
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-,-(<;  turnishcd  to  each  apprentice  r.n  the  Pitt'burgh  &  Lak<»  Erie 

•hc-re  a  mimlKT  uf  these  engines  are  in  service. 

'Mctrrl'iicdn  ami  Ri'fh\'ti.m  Ijiutvrn.-^\  combination  stcreopti- 

an«l  reflection  oi"  opaque  projection^  lantern  has  been  pur- 

tiit'si'H  ->y  the  railroa'J  ct»nij>any  ancl  will  be  tis«^<J  rir  connection 

■\\ih  a,iiX  JojCturcs:  that  ma\-  be  given. :  Tbe  lantfern  was  purchased , 


..    .   ;..    ,;..,,vs    'i  -      .  R-'^CK    FOK    MOUKI.S    AT    DhJ'KW.        ..,...,  . 

■1)1  the  I:.  E.  Knott  Apparatus  Company,  of  Boston,  ^fasv.,  and 
..;  addition  to  using  the  transparent  sbdcs  can  be  used  to  reflect 
'tn  the  curtain  vit\v>  ot  printed  matter,  drawings,  irfiotographs  or 

y  opaque  substance.  "  >'  .   ;,     :;''■.;■.;:    .'  ^'''  ;v  S'.  ^'-  :/.'  ..';'■■" 
Air  lirakc  Instniclioii  Cif.— These  cars  can  doubtles>  be  used 
;,.  good  advantage  by  having  them  devote  a  part  of  their  time 
:o  tile  iihop  apprentices;  in  fact,  this  is  beiiig  done  on  onje  or'twer 
*;i;  tbtrfTVxwis,  •'.-■.    /r.  V.;  ;■-,-  '■;-.   ..;.  V-:.- ;".  ..■i'-:-'=''^;:-V--\.:'/.. -v. ■/'•■;  l-"--' .  i'.- 
Kiihi:v  ■  i-acilifics. — ^I'he     le-iing  '  labonmVries,    hiacbinon- '  aiVd 
•.iprntiit.  cspeciaUy  at  the  larger  shops,  afford  exceptional  op-" 
;!'i:Mti»'i  tor  occa>i<.)Hal  practical  denionst  rat  ions  nt  voniiection 
;!h  the  class  !a:*>rfc:/:'V  ;    '*•  •  .  ■:•  •  ■  ;•.  :    ' '  •'".  /.•^■{■_-rr-:  ;-V;.y  'l:^:-^  V,,^:  ;: 

.  •;    -^V.^Y^;;       Interest    Shown   by   the  Boys.  i;^"::-.7  ,■.  ^.V.^■.V 

/I  he  ■:!i]iprehtice"s.  generally  have  displayed  cousui^rraliiki^ 

■;;  tH^Av'trk  of  thcMliool  aitd  ib^  etTorts  .>\'bivlv.are  biing  made . 

tmpriyve   theif  oppi'rtjjnitics. .    This' is   cicariy    shown    in    a 
•.rnber  of  \vaysc.an<l  ^^ciTiTh-  by  the  c;irneslncs.s  with  which  the 
;:->:h:icr  jui»ii»'^r.  of  tbcjn/5Tc  foiiolvutg  up  Ih^ 
,:n  coiiriscs.  /  At.  several  sli<>ps  the  wxitv*riJKtTi;j^  at 

;iv  idxool  dui'liig  ibe  ttoon  hour,  after  :tbe1)oy5tlad  oaten  their 

■k;  aiiU  :uhia»»st.  iiu'.i: viably   several  ■  of  .t.heni,  would  be   fquiid . 
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w»>:l;imi  ;oii  problems,  looking"  up  references,  asking  (picstidns  of 
liic  instructor,  or  talking  the  work  over  .among  themselves. 
"  V    Some  of  the  boys  have  completed  their  apprentice  course  since 
ilie  Scljoul  was  inaugurated,  but  realizing  the  opportunity  which 


was  being  placed  b*. to rcj  them  tbey  have  enTolled'iu  tlie  evening 
classes  and  are  continuii^g  tlieir  studies  in  that  way.  The  draw- 
ipgs  made  -by  .the  boys  arg,  very  good,  both  as  4p'  accuracy 
and  iiigaiincss.^ eosis idefiiig  (he  WQjric  ill . wiiich . lljey  ire r«lRhig:ed. 

c  ^n^^^^'c  ,i;^- Advantages  Thus  Far  Apparent.,  :.'.r^;;'-v '-i-^;-. 
t'iiirttct  Class; of  Bojf  iVo/gjii'trftt  rc^.--^ While  only  t^  or  t^tfte 
of  the  ichqols  have  been  in  operation  for"  i»s  long  as  a  ye^f, 
a  number  of  practical  aldvant-nges  have  become  apparent.  With 
the.§rcaterupportuHitiesth;it.;tre  being  offered  a  better  class  of 
Ak»ys  is  bein^  sWired.  I^^^  difticuU  to  keep  ui)  iIr'  full 

quota  of  appreiitkts  at  UKtst  of  the  sliops.  Xow  there  is  a  wait- 
ing list  for  som-e  of  the  trades  at  several  shops,  and  apprentices 
are  being  secured  for  trades  formerly  without  them,  in  many 
instances  high  scbck)l  gradu.ates  Jiaye  -.enroHcd  as  apprentices.  At 
shops  where  there  is  a  waiting  list  it  is  not  unusual  for  the  boys 
t(l'  lake  places -as  helpers  «ir  wipers  and  enter  the  evening  classes 
until  an  opening  occur>  in  the  apprentice  department.  This 
service  is  a  sort  of  probation  period  And  those  who  are  unsatis---  ;- 
factory  arc  sifted  out-     ^     ':"i.'J'"''.-:^--]^^<i:jC?- '■.■:■. '.  \. 

r';jt/rrA-/i;7irf  /^.v/^H<-/J^VJfJ^  ifor<*.7?(-(7(fr7y'^^Tlie  boys  take  a 
greater  interest  in  tlieir  work  in  the  shop,  and  because  of  the 
principles  learned  in  connection  with  their  educational  work,  are 
better  able  fotindcirstand  the  instructions  given  to  them  and  to 
carry  them  out  intelligently.  .Their  earning,  power  is  thus  in- 
creased. ,     ', 

Grea  tcr  Output— The  work  of  the  shop  instructor  is  especialty 
productive  of  immcdiyte  return^.  Wlicn  the  apprentice  is  shifted 
to  a  new  class  of  *ork  the  ii^rriictor  stajt-s  rijjlu  with  him  until    . 
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he  itndcrstaittis  it  thoroughly.  vCnder  the  old  system  ihc  foreraaii 
rttis  supiH).sed  to  instruct  the  apprentiise.  lie  woitld  alntost  in- 
variably be  mterruptid  a  nuiiidbier  v.f  tinu:^  aiM  would  pwliably 
hurry  off  affcr. he  had  half  instructed  the  boy,:e>a>tcting  to  rcr 
lunvsliortly;  i  lie  chancer;  were  that  he  woijld;  forget  all  about 
it  and  the  Ixo:  would  be  Iv ft  to  shift  foi;  himscTi.  ,  As  <Kie  shop 
siiperjntendvilt  ter^ely  put  it— vuHJcr  thf  6lC  sj^^wm  a"  boy  iaftc*"^ 
workitjg  oil  a-^^^^^^^  for  two  or  tlarcc  \veefcs  might  get  to  »•  • 

ppiittwhorvTie  could  proiluce  one-half  of  a  mechantfc's  otstput-^;: 
now  he  caiv  on  an  average  turn  ot»t,se>cn-eighths  cvf  auicchanicV  ■ 
otitput  after  three  or  ft'ur  days.    When  a  workiiiian  docs-  not  re- 
port for  duty  aii  apprentice,  can  be  jiut  on  t^e  job  under  the  <Ii- 
rcction  of  tiie  instrucicir  atnl  tW  outinit  dcves  n.>t  suA'er  to  any 
^rcatextttit     The  increase  in  the  appraiticc's  outpnt  due  to  tlte 
above  causes  more  than  ofl'sels  the  1<)S$  of  time  due  to  chsj;  wx)rk,  / 
which  amounts  pn  an  average  to  forty  minutes  a  dsiy  for  each 

.bojrl-..--  j/  /;■;:.•■.■  ^\-;.-  '.   ■;'.    .■■  i;.^>-;'  -, ,.^;  ,.•  ^ ;//  -.^v.Av ":'>>*•>;•: ■  ^':'""  .. 
Less  Sf^oiic^  IJ'dvA-.---The  amount  of  sported  work-  has-  beeti 

..Very  greath-. je<l.uccd,  dnc;  to  tlie  advent  of  the  shop  instriKtor. 

:v    J^»mia:/t'rfi^^  ar  l^rai<inr;  iW(ii>-^'tacfical  V  brighter 

ijoys^^tftertliey  have  wotked  for  several  months  in  the  drawing 
-Gdurse.  may  be  itscd  to  considcr.tblc  advantage  for  making  rough 
skctchCsN  or  simple  drawings,  either  of  a  broken  part,  for  trans- 
missioR  to  the.  mechatucal  engiiieerV.,qfflce,  qr  m. connection  with. 

the'  shop- practices,    v  .     /  '  ■ '.  .^^::=w;:ri|';i-.-ri\.^.^''''^:  ;-;;  v.. ';   V.-'. 
.    \One  mastei:  incchanic.  in  spe.tlvlng  of  the  apprentice  conrsc?. 

said  that  if  on  twenty-four  hours'  notice  lie  was.  asked  to  estab- 
lish a  mechanical  engineeT's  ^department  with  a  force  of  six  of 
eiglit  (Iraftsmcn,  Ke  cnuld  do  so  by  s<rlecling  Ids  itien  from  atnong 
the  apprentices  and  \\oiiM  yuaranlce  to  mal<e  as  good  a  record  as 
the  average  tailrpad  niccbanical  engineer's  pfTice.  It  is  only  fair 
to  say  that  the  apprentices  at  this  particul.ar  shop  had  had  the 
advantage  of  an  evening  school  course  ptevious  to  tlic  establish- 
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ment  of  the  present  system,  although  it  was  not  nearly  as  com- 
plete as  the  present  one.  The  man  who  made  the  remark  was  in 
earnest  and  was  thoroughly  conversant  with  the  work  expected 
of   a    railroad   mechanical   engineer's   office. 


STEEL  PASSENGER  EQUIPMENT. 


By  Charles  E.  Barba  and  Marvin  Singer. 


I. 


Present  Status  of  Steel  Passenger  Cars. 


The  past  few  years  have  seen  the  beginning  of  a  new  industry 
in  America,  and  although  the  construction  of  all-steel  cars  is  in 
its  infancy,  it  promises  to  effect  a  permanent  revolution  in 
passenger  equipment.  It  is  hence  of  vital  importance  that  the 
question  of  economic  car  design  be  given  careful  technical 
consideration;  technical  not  alone  in  the  matter  of  construction 
and  repair,  but  from  the  standpoint  of  transportation  require- 
ments. 

It  is  the  purpose  of  this  series  of  articles  to  advance  methods 
by  which  the  fundamental  laws  and  principles  governing  the 
action  of  the  structural  materials,  imder  simple  and  combined 
stresses,  may  be  applied  to  the  design  of  steel  passenger  equip- 
ment so  as  to  secure  a  maximum  of  strength  and  convenience 
with  a  minimum  weight. 

In  this  introductory  article  an  endeavor  will  be  made  to  indi- 
cate the  most  prominent  economic  and  social  needs  and  necessi- 
ties which  are  forcing  the  introduction  of  the  steel  passenger  car 
and  note  the  various  cars  brought  forward  to  solve  these  trans- 
portation problems  of  the  present  and  immediate  future. 

Our  lumber  resources  are  fast  approaching  the  stage  reached  in 
Europe  years  ago.  The  general  supply  of  timber  near  the 
regions  of  greatest  industrial  activity  has  been  fearfully  depleted 
and  the  exhaustion  of  these  nearby  forests  puts  the  native  supply 
so  far  away  as  to  make  the  transportation  charges  an  ever- 
increasing  burden.  As  a  result  the  commodity  is  not  at  all 
stable.  The  market  value  of  some  of  the  ordinary  varieties 
used  in  car  construction  and  maintenance  has  risen  over  lOO 
per  cent,  in  the  last  few  years,  and  even  at  this  price  it  is  almost 
impossible  to  secure  timbers  of  a  size  large  enough  to  construct 
the  framing  of  long  coaches  without  resorting  to  splicing.  In 
seeking  for  a  material  to  replace  wood  it  is  necessar>'  that  it  be 
a  product  of  a  firmly  established  and  comparatively  stable  indus- 
tr>'.  Designers  have  turned  to  steel,  as  answering  the  require- 
ments with  best  satisfaction,  and  its  suitability  and  high  efficiency 
clearly  indicate  the  advisability  of  its  general  use  in  future  car 
construction  from  an  economic  standpoint. 

The  managements  of  modern  railroad  systems  have  been  com- 
pelled to  resort  to  elevated  and  subway  construction  in  order  to 
relieve  the  congested  traffic  on  lines  of  greater  passenger  density ; 
the  limitations  under  which  the  existing  surface  railways  must 
operate,  make  it  impossible  for  them  to  adequately  satisfy  the 
needs  of  travel  in  these  districts.  The  general  introduction  of  the 
above  modes  of  transportation  has  increased  the  probability  of 
fatalities,  incident  upon  accident,  to  such  an  extent  that  the  dis- 
placement of  wood  by  the  metals,  as  a  constructive  element  in 
equipment  for  such  service,  is  inevitably  coming.  The  use  ol 
steel  and  fireproof  materials  will  instill  a  feeling  of  security  in 
the  public  and  satisfy  the  legal  demands  for  immunity  from  the 
greatest  dangers  to  life  and  property.  The  substitution  of 
steel  will  secure  the  required  increase  in  strength  at  a  slightly  in- 
creased weight  for  coaches  and  a  decreased  weight  for  sleepers. 
The  dead  load  carried  per  passenger  will  be  reduced  and  econo- 
mies in  operation  will  result. 

Probably  the  first  definite  intimation,  that  cars  framed  and  fin- 
ished entirely  in  metal  would  soon  be  introduced  to  a  large  ex- 
tent, was  the  intention  of  the  Pennsylvania's  late  president,  ex- 
pressed in  connection  with  the  New  York  tunnel  projects  a  few 
years  ago,  that  none  but  such  cars  would  be  used  for  the  service 
and  that  the  traffic  would  require  i,ooo  coaches  and  500  Pull- 
mans.    This  contemplated  step  occasioned  much  surprise  at  the 


time  as  the  idea  was  much  bolder  than  had  been  attempted  in 
foreign  countries  where  cars  with  steel  frames  had  been  running 
for  years.  Much  doubt  was  expressed  as  to  the  feasibility  of 
such  an  innovation.  In  the  ranks  of  the  car  builders  and  the 
railroad  world  scepticism  was  rife  as  to  the  practicability  of  turn- 
ing out  such  a  car  and  preserving  a  harmonious  appearance  com- 
bined with  great  strength  and  low  weight.  Considerations  of 
safety,  especially  for  electric  control,  and  economy  of  operation 
made  the  necessity  a  live  issue  and  the  patent  office  records  of 
papers  issued  to  car  designers  and  the  frequent  illustrations  of 
the  practical  working  out  of  these  designs  in  the  technical  jour- 
nals show  that  no  eflfort  has  been  spared  to  solve  the  problem. 
Nearly  all  of  these  designs  have  points  which  are  worthy  of  note, 
but  with  a  few  exceptions  they  seem  to  bear  evidence  of  too  low 
an  estimate  of  the  requirements  of  strength  and  of  operating 
shocks  and  stresses,  since  it  is  evidently  but  a  matter  of  a  few 
years  until  we  shall  have  compete  trains  of  such  cars  in  opera- 
tion, including  postal,  baggage,  dining,  combination,  coaches  and 
Pullmans.  While  at  first  hesitating  to  make  the  large  outlay 
necessary  to  successfully  build  such  equipment  the  commercial 
car  builders  are  now  entering  the  market,  and  we  may  expect  the 
art  to  progress  with  great  bounds  to  such  an  extent  that  they  will 
be  unable  to  satisfy  the  demands  of  the  railroad  companies.  In 
underground  running  the  dangers  from  fire  are  greater  than 
from  collision,  and  the  necessity  for  non-collapsible  fireproof 
cars  for  such  service  is  evident. 

The  necessity  for  cars  of  this  kind  is  just  as  great  for  our  long 
distance,  high-speed  service,  where  luxurious  buffet,  dining, 
parlor  and  sleeping  cars  have  provided  comforts  at  the  expense 
of  increased  weight.  To  meet  the  requirements  of  these  fast 
schedules  with  heavy  trains  the  modern  passenger  locomotive  of 
large  tractive  power  has  been  developed.  Considerations  of 
safety  demand  that  the  passenger  equipment  of  such  a  train  be  of 
a  uniform  strength,  capable  of  resisting  the  greater  shocks  in 
service  and  accident  due  to  the  greatly  increased  kinetic  energy 
of  the  moving  unit. 

The  modern  wooden  coach,  following  the  tendencies  of  design.  •  " 
as  presented  by  Pullman  practice,  is  a  great  improvement  over 
its  immediate  predecessor.  The  early  cars  were  built  to  conserve 
expenditure  and  at  the  same  time  they  suitably  met  the  traffic 
demands.  For  through  service  their  limitations  soon  became 
apparent  and  the  long  heavy  equipment  took  on  more  the  char- 
acter of  bridge  design  and  departed  much  from  that  "developed 
from  wagon  building  and  consisting  of  timber  framing  held  to- 
gether by  nails,  spikes,  straps,  lag  screws,  and  bolts."  (M.  C 
B.  A. — 1897.)  To  meet  the  requirements  for  increased  length 
the  framing  became  heavier  and  heavier,  developing  in  the  form 
of  Howe,  Pratt,  Challender,  and  other  trussed  side  frames  and 
the  substitution  of  additional  sills  until  we  now  have  as  many 
as  eight  of  them  continuous  over  the  length  of  the  car.  We 
have  reached  a  point  where  the  future  development  must  be  met  -'.-'• 
by  a  radical  departure  from  the  present  designs  in  order  to  re- 
duce the  ever  increasing  weight  and  momentum  of  fast  express 
trains.  Operating  conditions,  as  prevailing  at  present,  have 
forced  the  conclusion  that  further  reinforcement  of  wooden 
coaches  either  by  the  addition  of  more  and  heavier  timber  brac- 
ing or  by  the  use  of  steel  is  not  at  all  profitable. 

The  large  initial  orders  of  the  Pennsylvania,  a  few  weeks  ago, 
are  an  indication  that,  though  the  steel  passenger  equipment  is 
but  in  the  initial  stage  of  its  development,  the  railroad  com- 
panies are  taking  advantage  of  the  superiority  which  is  possible 
in  steel  designs  and  depend  upon  .such  cars  to  satisfactorily  solve 
the  constantly  increasing  difficulties  of  the  passenger  traffic  prob- 
lem. This  means  that  the  steel  railway  car  for  such  service  is 
regarded  as  an  accepted  type  of  railway  rolling  stock,  and  though 
the  initial  cost  may  be  somewhat  higher,  the  ultimate  returns 
will  more  than  offset  the  expenditure.  That  the  future  will  see 
few  new  cars  constructed  of  wood  is  the  opinion  shared  by  sev- 
eral managements  and  evidenced  by  the  hasty  preparations  of 
the  car  builders  to  be  ready  for  the  change.  The  introduction 
of  this  improved  equipment  will  without  doubt  proceed  as  fast 
as  the  resources  of  the  companies  will  permit. 

Contrary  to  what  one  would  consider  a  natural  course  of  events-'."'  •  V; 
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the  Master  Car  Builders'  Associatiou,  up  to  date,  has  given  no 
consideration  to  the  steel  car  question  and  made  no  recommenda- 
tions. Since  1885  no  report  or  paper  concerning  passenger  car 
framing  has  appeared.  Following  along  the  lines  of  railroad  reg- 
ulation for  the  sake  of  uniformity  in  safety  and  operation  the 
Interstate  Commerce  Commission  had  a  bill  introduced  in  the 
House  at  Washington  by  Congressman  Esch,  of  Wisconsin. 
Though  by  no  means  the  only  evidence  of  such  legislation  it  is 
the  most  far-reaching  of  any  bill  brought  forward  to  aid  the 
railroad  companies  in  their  endeavors  to  secure  for  the  public 
the  best  service  possible.  This  bill  thoroughly  covers  specifica- 
tions for  the  framing  of  the  underbody  and  superstructure,  ves- 
tibule and  platform,  floor  and  roof  of  passenger  coach,  mail, 
chair,  smoking,  combination  or  tourist  sleeping  cars  and  provides 
a  date  after  which  it  shall  be  unlawful  to  construct  or  operate 
cars  which  do  not  come  up  to  the  specifications.  Ihe  items  of 
this  bill  would  equalize  the  resisting  qualities  of  all  classes  of 
cars,  a  result  which  car  builders  have  made  an  effort  to  secure 
by  steel  reinforcements  of  existing  cars,  but  which  is  introducing 
the  coming  advent  of  an  all-steel  equipment  on  an  instalment 
plan  and  is  at  its  best  but  a  half-hearted  attempt  to  secure  a 
few  of  the  advantages  obtained  by  an  all-steel  construction. 

The  experience  gained  from  the  development  of  the  steel 
freight  equipment  in  the  last  decade  and  from  the  steel  rein- 
forcement of  our  wooden  passenger  equipment,  in  providing  for 
increased  capacity  and  end  shocks  may  be  used  as  a  basis  to 
indicate  the  elements  underlying  the  design  of  framing  for  steel 
passenger  cars  along  lines  which  are  theoretically  correct.  Thus 
the  structure  need  not  be  an  experiment  nor  will  it  mean  simply 
a  substitution  of  steel  for  the  present  wooden  framing.  That 
wood  and  steel  are  of  equal  strengths  for  equal  weights  does 
not  hold  true  when  full  advantage  of  the  possibilities  of  dis-  » 
tribution  of  the  more  efficient  metal  are  taken.  In  this  case  for 
the  same  weight  steel  is  the  stronger. 

When  the  construction  has  advanced  further  due  to  the  char- 
acter of  detail  design,  facilitating  the  application  of  more  eco- 
nomical production,  these  cars  can  be  built  for  the  same  if  not 
for  less  cost  than  the  present  wooden  ones.  When  this  stage 
has  been  reached  the  wooden  cars  now  running  will  be  super- 
seded by  equipment  which  will  secure  to  the  public  the  benefits 
to  be  derived  from  its  increased  strength  and  reliability.  ■-": 

From  an  inspection  of  the  steel  passenger  equipment  already 
built,  we  note  that  the  designs  are  not  at  all  uniform,  due,  no 
doubt,  to  too  much  peisonality  entering  into  the  development 
instead  of  a  hearty  co-operation  between  the  railway  manage- 
ments and  the  car  builders.  The  railroad  managements  cannot 
be  too  careful  in  considering  the  preliminary  designs  for  the 
purpose  of  securing  the  advantages  afforded  by  extensive  inter- 
changeability  and  standardization,  whereby  initial  construction 
is  hastened,  repairs  are  facilitated,  the  necessary  stock  of  store- 
houses is  reduced  and  shop  work  simplified. 

The  ordinary  passenger  equipment  comprises  various  lengths 
of  coaches,  combination,  baggage,  dining  and  mail  cars  for  loco- 
motives, steam  and  electric,  and  electric  car  operation.  Unham- 
pered by  any  existing  designs  or  precedents  the  framing  and  de- 
tail construction  of  these  cars  should  be  made  suitable  for  the 
various  motive  powers  and  interchangeal)le  to  a  noteworthy  degree. 

Outlining,  in  general,  a  scheme  of  construction  with  this  idea 
in  view  we  might  adopt  a  section  between  side  posts,  compris- 
ing two  or  three  windows,  as  a  unit  and  obtain  various  length 
cars  by  the  addition  or  elimination  of  these  units,  and  finish  the 
car  with  a  standard  end,  including  platform  and  vestibules.  Hav- 
ing such  a  section  for  baggage  and  mail  and  one  for  coaches, 
together  with  stub  and  wide  vestibule  ends,  would  mean  that 
any  car  or  combination  of  cars  could  be  built  by  simply  joining 
these  various  suitable  units.  The  superstructure  of  these  units 
for  baggage  or  mail  and  for  passenger  coaches  would  be  uni- 
form, using  the  same  posts  and  carlines;  upper  and  lower  deck 
roof  sheets;  deck  plates;  deck  window  frames  applicable  for 
trailing,  pivoted  and  fixed  sash;  side  eaves  and  letter  boards; 
belt  rails  and  panels  beneath.  Windows,  window  frames,  win- 
dow sills,  window  capping,  and  the  castings  can  also  be  made 
the  same  in  each  section.  i '■:■'■ 


This  same  principle  can  be  applied  to  the  underframe  by  de- 
signing the  sills  for  the  maximum  length  car  and  when  short- 
ening for  smaller  ones,  a  central  unit  may  be  removed  and, 
where  advisable,  the  thickness  of  cover  plates  reduced.  Hence 
the  ends  of  the  underframe  are  standard,  one  for  full  vestibule 
and  one  for  short;  here  the  riveting  can  be  anything  that  is 
consistent  with  good  design,  but  in  the  central  unit  section  it 
must  be  a  constant  function  of  the  distance  between  posts  so  that 
the  removal  of  such  a  unit  will  not  alter  the  spacing.  The  un- 
derframe should  be  built  with  a  view  to  cJearances  required  for 
both  steam  and  electric  service  and  hence  designed  to  take  either 
motor  or  trailer  truck.  Interchangeability  may  even  extend  as 
far  as  the  fittings  for  the  two  modes  of  operation.  These  ideas 
will  govern  the  future  theories  of  design  which  we  shall  advance 
and  full  advantage  will  be  taken  of  their  possibilities. 

We  know  that  it  is  impossible  to  build  wooden  cars  as  strong 
as  steel  cars  of  the  same  weight,  likewise  for  equal  strengths 
the  wood  is  heavier.  Hence  the  steel  car  provides  a  greater 
coefficient  of  safety  for  similar  weight  and  an  increased  operat- 
ing efficiency  for  equal  strengths  so  that  the  question  of  steel 
passenger  equipment  is  one  in  which  the  designers  must  bear 
in  mind  that  for  the  greatest  strength  and  least  weight  the  dis- 
position of  every  ounce  of  material  placed  in  the  framing  should 
be  such  as  would  help  to  sustain  its  share  of  the  strain. 

Far-sighted  car  designers  years  ago  recognized  the  value  of 
the  use  of  steel  for  such  purposes.  Their  ideas,  however,  were 
not  adopted,  not  from  a  lack  of  worth,  but  because  they  were 
years  ahead  of  the  economic  needs.  The  transportation  problem 
was  not  so  complicated  and  dangerous  and  our  lumber  resources 
made  it  impracticable.  To  show  the  correctness  of  the  reason- 
ing of  these  early  inventors  and  that  the  present  designers  are 
following  the  same  principles,  the  following  is  quoted  from  the 
patent  issued  to  B.  J.  La  Mothe  in  1854,  this  being  one  of  the 
earliest  examples  with  which  we  are  acquainted : 

"The  three  requirements  for  railroad  cars  are,  first,  lightness; 
second,  strength;  and  third,  slight  elasticity  or  toughness,  as 
distinguished  from  rigidity,  thereby  providing  against  accidents 
in  cases  of  collision  by  preventing  the  structure  from  being 
either  broken  up  or  considerably  indented  or  smashed,  which 
would  in  either  instance  be  nearly  equally  destructive  to  life." 
>  =  "It  is  w^ell  known  that  all  the  weight  of  railroad  passenger 
and  freight  cars  is  borne  by  the  floors  and  platforms,  the  upper 
parts  being  of  a  character  scarcely  more  than  competent  to  sus- 
tain their  own  weight,  and  hence  become  principally  coverings 
to  retain  and  protect  the  contents  of  the  car.  Where  these  upper 
parts  are  made  of  wood,  considerable  weight  is  added  to  the 
car  without  increasing  its  strength  to  bear  the  load  it  contains, 
and  in  case  of  accident  these  brittle  frames  are  broken  into 
fragments  and  inflict  more  personal  injury  than  the  actual  con- 
cussion consequent  upon  the  speed  of  the  train,  hence  I  desire 
that  the  platform  and  floors  of  the  cars  (the  only  parts 
which  really  resist  concussion)  be  formed  very  strongly  and 
provided  with  competent  springs  at  the  ends,  while  the  upper 
parts  of  the  car  to  which  my  invention  relates,  be  formed  as  a 
light,  strong,  permanent  and  elastic  inclosure  that  will  not  vibrate 
under  the  motion  of  the  train,  neither  will  it  crush  down  in 
cases  of  collision,  but  be  elastic,  slightly  yielding  to  great  pros- 
sure  and  then  spring  back  to  the  proper  form.  At  the  same 
time  the  sides  act  to  strengthen  and  support  the  platform  and 
the  load  thereon." 

Besides  the  above  there  are  a  number  of  other  early  cars 
which  are  noteworthy  in  that  they  embody  the  essential  ideas 
that  govern  present  practice.  In  La  Mothe's  design  the  theories 
concerning  the  underframe  were  sound,  but  he  preserved  wooden 
center  and  side  sills  while  making  the  superstructure  of  metal. 
Five  years  later  Mr.  Joseph  Davenport  designed  a  car  with  both 
underframe  and  superstructure  of  iron.  He  realized  the  possi- 
bility of  the  best  distribution  of  the  metal  in  the  framing  and 
replaced  the  bar  metal  of  La  Mothe's  by  "U"-shaped  posts  and 
carlines  connected  by  longitudinal  braces  of  bar  iron,  using  eaves 
and  side  sills  of  angle  iron  and  pressed  or  rolled  intermediate 
cross  bearers  similar  to  the  posts ;  though  the  construction  of 
the  center  sills  is  faulty  the  design  presents  many  good  ideas. 
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In  i860  Mr.  Robert  Montgomery  offered  a  design  which  was 
lii  advance  over  Davenport's  in  the  character  of  pressed  fram- 
ing Here  we  first  note  the  use  of  corrugated  iron  to  support 
tlic  lloor.  Interior  steel  sheathing  is  to  be  noted  in  a  design  by 
Mr.  John  A.  Roebling  later  on  in  the  same  year.  These  early 
car-  possessed  in  common  the  feature  of  center  sills  continuous 
over  tlie  platform.  The  next  thirty  years  saw  these  same  ideas 
vvf.rkcd  out  by  numerous  designers  in  various  ways  and  also 
hr(uii;lit  to  light  some  cars  of  a  peculiar  character,  such  as  one 
frnincd  entirely  of  steel  tubing  with  the  center  bearing  fastened 


of  mechanically  solving  the  problem,  but  the  matter  was  only  in 
a  formative  state  and  it  is  believed  that  the  introduction  of 
the  steel  side  door  suburban  car  on  the  Illinois  Central  (Amer- 
ican Engineer,  October,  1903,  page  358)  in  the  fall  of  1902 
marked  the  beginning  of  the  new  industrj'  in  America.  A  few 
months  later  the  car  for  the  Interborough  Rapid  Transit  Com- 
pany (American  Engineer,  October,  1904,  page  375)  of  New 
York  was  placed  in  service.  It  was  a  step  farther  toward  entire 
steel  construction  than  the  Illinois  Central  car.  Since  that  time 
the  designs  tabulated  have  been  built. 


Name  of  Road. 


Class. 


Builder. 


l.ong  Island 

Lour  Island 

New  Vork  Central 

Santa  Fe 

Erie 

N.  v.,  N.  H.  &  H. 

Southern 

Pennsylvania 

I'ennsylvania 

Pennsylvania 

Pennsylvania 

Pennsylvania 

Pullman  Company 

Southern  Pacific 


Motor  Passenger 

Passenger 

Passenger 

Postal 

Kaggage  and  Mail 

Postal 

Passenger 

Passenger.  58  ft. 

Baggage 

Postal 

Passenger,  70  ft. 

Diner,  70  ft. 

.Sleeper 

Passenger 


American  Car  &  Foundry  Co. 


Standard  Steel  Car  Co. 

Pressed  Steel  Car  Co. 
Pennsylvania  Shops 


Pullman  Car  Co. 
Southern  Pacific  Shops 


Reference  in  this  lournal. 


September,  1006,  page  340 
February,  1907,  page  40. 
March,  l*/07,  page  M 
October,  11>06,  page  307 


July,  1900,  page  SCO 


April,  1907,  page  136 
June,  1907 

April,  1907,  page  130 
January,  1007.  pace  6 


>  ■  a  •  ^  « 

1.",  .  p  i^ 


directly  to  the  center  sill,  and  another  formed  as  a  large  shell 
of  annular  steel  rings  with  the  windows  set  into  the  sides.  Mr. 
Edward  Meatyard  advanced  the  idea  of  continuous  posts  and 
carlines,  with  side  sills  of  channel  iron  and  center  sills  of  "I" 
bi  .im>.    Especially  notable  is  the  design  of  his  all-steel  truck. 

During  this  period  the  clerestory,  metallic  window  frame  and 
window  sash  were  introduced.  Structural  and  pressed  steel  also 
began  to  gain  prominence  in  the  design.  From  1890  until  1902 
cr   1003   the  art  progressed  to   a   marked   extent   in   the  manner 


These  cars  present  more  or  less  valuable  applications  of  the 
three  fundamental  theories  of  underframe  design  to  take  care 
of  the  static  and  service  stresses  to  which  a  car  is  subjected. 
We  have  never  seen  in  print  a  consideration  of  the  best  methods 
to  be  pursued  in  determining  the  stresses  involved  in  the  fram- 
ing due  to  combined  end  shocks,  dead  or  live  weights  and  the 
most  economical  and  practical  distribution  of  the  material  to 
secure  the  maximum  strength.  The  following  article  will  deal 
with  the  problem  as  affecting  the  underframe. 


MALLET   COMPOUND   LOCOMOTIVE   FOR    REGULAR    FREIGHT    SERVICE — GREAT   NORTHERN   l»A|tWAV, 


MALLET  COMPOUND  FREIGHT  LOCOMOTIVE. 


Great  Northern  Railway. 


The  Baldwin  Locomotive  Works  is  delivering  an  order  of 
''  '  cnty-fivc  Mallet  compound  locomotives  to  the  Great  Northern 
'railway  which  are  of  special  interest  as  being  the  first  of  this 

iic  to  be  put  into  regular  road  service  in  this  country.  It  will  be 

'  incnibcred  that  this  railroad  received  five  locomotives  of  the 

'ine  type   from  the   Baldwin  Works   last   fall,*   which  were  de- 

-k'ned  for  pusher  service  in  the  mountains  and  have  been  giviu'-j 

"lost  satisfactory  results  in  that  capacity. 

This  later  order  being  designed  for  different  service,  naturally 
differs  from  those  now  in  use  in  many  respects.  They  are  lighter 
in  weight,  have  smaller  cylinders,  a  much  smaller  boiler  and  a 
s^omewhat  shorter  wheel  base.  In  the  general  features  and  ar- 
rangement of  parts,  however,  the  two  designs  are  very  much 
•iHke.  The  accompanying  table  will  show  wherefn  the  principal 
differences  lie.  It  will  be  noticed  that  the  boiler  is  very  decid- 
edly smaller,  having  but  3,906  sq.   ft.  of  heating  surface,  while 

*  See  American   Enci.veer  and  Railroad  Journal,  Aug.,  1906,  p.   300. 


the  pusher  engines  have"  5,658  sq.  ft.  This,  however,  docs  not 
necessarily  indicate  that  the  freight  engines  have  too  small  a 
boiler  capacity,  as  the  ratio  of  229  sq.  ft.  of  heating  surface 
to  I  cu.  ft.  of  cvlinder  volume  shows  them  to  be  well  within  the 


IveiKlit 

30J.h.Si) 

57.940 
55" 
20"  and  31" 
30" 
72" 
210 
9' 10" 
28'  11" 
3.906 
53.4 
820 
229 

3.13 
77. 


Pusher 

Total  weight.  n>s.  •-••■••••♦••^••••■■.■. *••••;;♦•, ,i. 

355  .(XKJ 

Weight  on  drivens.  lhs.->>^v->i. ..'.>>'•*. .••.••••. 

316,0(10 

Tractive  effort,  Ujs.  . . .  ;...►....'•. . ••  •...,(.-.:  4. .. 

-1.60» 

Diameter  of  drivers  .... . ». .  .V. ..........  ^ , .  .-.j.  :  '.. 

55" 

Diameter  of  cylinders,,....'.. .*..,^  .,i..,. 

21Ji"  and  33" 

Stroke ,.v^.,..  ...... - 

32" 

Diameter  of  tjoiler . . .  • , ^ . , '    -  .!.>  .  • . 

*      84" 

Steam  pressure,  lbs - ......■;•., . . . 

200 

Rigid  wheel  l)rise ...i  .■.,..».-. 

10' 

Driving  wheel  IxLse--- ...■.i.,....., .. .. 

30'            i 

Total  heatinjf  surface,  sq.  ft •..>... 

5.658             j 

Grate  area,  sq.  ft '• .*>i..- 

78 

B.  D.  Factor 

698 

HealiuK'  surface  -;-  volume  c.vlinderjs. . .....»- .- 

271 

Grate  area  -*-  volume  cvlinders 

3.75 

Total  weic^iit  -5-  toi."*!  heatiti^  surface  .   ......... 

62.75 

usual  range  in  this  respect,  but  it  does  show  very  clearly  that 
they  are  intended  for  an  entirely  different  kind  of  work. 

Reference  can  be  made  to  the  description  of  the  previous  loco- 
motives for  a  discussion  of  the  general  features  of  the  Mallet 
compound  type  of  locomotives  as  illustrated  by  these  examples. 
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-V  Vi;j}§f!QfMrr  Robert  ilojit^g^^  tlic  titvticr-^^s.oiUy ;«      ' 

U-Tiiicc  over  pav.enport*s  in  tlic  diaractet  of  \p  -h;fortiialive- stale  ^nd   ft .  is-  boIic\S?4  ^^'a^t;  1'''?  ■I'Rtrt^l^^^ 

EJcfV  ve  first  note  the  ti?c  of  (''irruj^ak^d  ir^^,  to  "ittpphirt    :1       stcolsjde  doof'  <iiVnr1>an  car  on  flic  linirinr$/Ccmrrvl  (Amer- 


,  .  .    ...i<r.V-I.iJtcri6r  steel,  sliealhing  is  to  be  mitcd  iu  a.  (3e>igt.i  by 

■  -;\ '  -    f  aim  •  A/ ■  Rqcbling '  later  q«  in  the  satne  year,    ;  The?e  ^ga tiy ' 

risscsstHl  ih  <G"mTiioti  tlie  feattire  of  "center  ^Is  cpntimHnts 

..  V  flie  plafform.     The  next  tliirty  years  saw  tlie^ie  same  ideas 

'   d  out  by  mimerons,  dc^ijgncrs  in  various  ways  aiid-  also 

■  t  ,to  light  some  iNirs  of  n  peculiar  character,  siicb  as  one 

:!  eiitifclv.'Qf  stee'ltlibitig  with  the  center  bearing  fastened 


;JCvn/:£^\{;tnko,  (■)cii>bcr. : 4</\^.  page  358)    iu  :ftic  iailc.f.  lyo^ 
hiarked  the  hfe^nnijTfT  of  the  I1CW:  iiidustrvv'i^^  1fe#.-. /^ 

tnoni^s  Iat.<r.:th«j  ciar^fc^  -Gomi;.-^ 

pany   (Ami-ricvx  Kxrivfic^f,  Gctober, ;  1904.  jVage;  575).  of  itfeW/.  "^ 
Ymk  was  pkicfdvut  service.    It  was  a  step  farther  toward  oHtifc':<-^{ 
5t^el  eofistnvction - th>'"  the  I flitK^is  Central  car,.'  Siric<>"  tha  time .  ,:l-^, 
the  des'igti/.  tabulated  •have  been  bu^;  .  1    J:  "f.  .• -.".  ■ '-  -'>..,'>. 


If  6f  Koa4/' 


•finss. 


nu-ildcr. 


i...ii«r  Island        '. ' 
t.-->Vli  Island  ■■■:     ,, 
Ncu'Vork  Central.' 
<amal"c  \  .-,>■  ,;:;•; 
|>ie  .      .■-  -,'■•.  /'i-  ;:'•; 
X.:V..N.Hv&«,  . 
'.N'udicrn 
I'lnnsvlyania  .;,:■  ■•  "^ 
Vinti>y1vnnirt :  I  .'.■'•. 
f't-nnsvLvaiiia;'"  . :  .' 
!'i  nii->lv;»iiia.'  '■■.[' 
l''nii'-\  Ivaiiia     ^V.-"" 
I''iV!r;.<»n  ConipHtiy  •. 
SmitluTn  racific     '• 


All  ill  ir  I'asMtngcr-  .' 

rasscnftcr/-  ...    ^-  . 

.To<taJ         ■  • 
f!;iij,s:'i^c  and^Mail' ' 

.:'Pristal     :      ./.-,.:.. .• 

;  t'asscnpcr  ;,  ^y 
I'nsMliHIcr.  SB.fi.-- 
ItrigRaee  •,  '•  \  • '  .' 
Postal  .:-■:■■'■ 

ra--iiiKcr.  TO  fu 
Kir.iT,  70  fti  ...   ..'. 

■  Sleeper 

■  '.f -^  >^MMljrcr  .;'• .  /  '.'■'■:  ■ . 


■'■-./•■:'-.'  i-    "'""-'■  ■-'  **  '  ••.•5-'    ■^.     '.  •••'C---'    ^^    '•':'''"■ 

'-^^W. —  ■'■■■■■     ■■■■ 


■-','.« 


Standard  Steel' Car  Cb. 

iFresScd  Steel  Car  C^i' 
■jPiphtJsylvania  Shops   ■ 

1.''     .■      "--««-■  *   ■    ;     ■.^■.~    ".       ., 


rulhikiu  Car  Co. 
^oui  liirn  Pan  fie  S 


.  .-:Jiir:;  vVly  t<3  the  ccutcr  sill,  and  ariotherfdrtjjcd^isi  a  targe  shell 

'.oi-'-Jwhiar  $feel  rings  with  the  windows  set  intu  the  sides. Mr. 

.■.'E'TwardMeatyard  advanced   the   idea  of  continuous^  posts  and 

v'tai-ruY?;  with,  side  sills  of  channel  iron  and  center  sills  of  "1" 

..tif-jWri>    jEspccially  notable  is  the  design  of  his  all-steel  truck. 

:''iiririg  this  period  the  clerestory,  metallic  window  franic  and 

lu   sash  were  introduced.     Structural  and  pressed  steel  also 

ti»  gain  prominence  in  the  design.     Front  1890  until  1902 

ivioj.  the  art  progrcsi^cd  to  a  marked  extent  in  the  niaontr 


Kttirri-.iict-irt  tli'i-,  TovtvjiVuV; 

>        Scutciirlier,  iHiHr.'i.hjBci'iWC  : 
.      •.:"I"tl)V'M;Vry,  Irtur,  jiai*;':*!!,  ■.    'T  ■ .    ;• 

• '.      .     XlJi'i'di.  i'i-j7,  tiai;*'>l  .- '  .    :•■.'■••■•    -'••■. 
;.; .       <i<ctfhir.  l"<iinij.|>a^.3<>7  ;,  •   v-r 

■  ■■■-  ySi^i yif**B,;itxi^ 

;-        AprMvl!K'7-,t'»e' t"'^ 

'_  .-  ,^     '•,ti»Hii.:<;v,'l'tff*-,  juijx- y>.  ,       ' 

.    ;■  These  cars  pre.seiii ,  rit»  '.re  or  less  V^iuable  applicaiious  of  tlije 

three   fundamchtal   theories  of  "Underframe  design   to  take  care 

.of  the  static  and  service  si resscs  to  which  a   car  i,*  ?  subjected. 

.  VV^e  have  never  secjviii  print  .V  coivsKkration  of. the  best  metbods 

■■  Vq:  be  pursued,  in  determining  the  ^essc5 'involvtd  in  the  fram- 
ing due  to  comlMrted  cncl  shocks,  dead  or  live  :^veights  aiid  iIk 
most  economical  and  practical  distribtrtion  Vif  the  material  to 
secure  the-  maximum  strcngili.     1  he  following  article  will  d'.ii 

:\v*th  the  problem  as  affecting  the  .underframc.    -  i--- 


-:f' 


■•^t; 


iiALLKT   COAU'OV^U'   LOCUCilOllVE   FOK    RKGUJIAR    fRKUiltf  -^Ki^Vl^^  XUkiJllKN  }i:\il,W,.^\... 


MALLET  COMPOUND  FREIGHT  LOCOMOTIVE.     C 


"■■/■•;%■■-■;;   ;^REAi  Northern  RAiLWyvV,",;^^' .  \-f  V^'v^^)^'.'  •'v'-'. 

I  iic  •'Baldwin   Locbniotivc  -Works   is  'deliverhig  aii;  order  of 

'  lUy'five  Mallet  compound  loconn^tivos  to  the  Gfeat  Xprthtrii: 

■d way  which  are  of  special  interest  .as  being  the  hryt' of  this 

.'i:  U>  be  put  into  regular  road  service  in  this  eoimtr\-.  It. will  be 

.lombired   that  this   railroad  Feceivcd  five  loconioti yes  of  .the 

, ;,  Jiiie  t\pe   frfjm  the  IJaldwin  Works  last  falTj*\vhtch  were  *lc- 

•v.t'd  for  pusher  service  in  the  inoinitains-atid  Itave.  beeti-  givin\| 

■>t  satisfactory  re--uUs  in  that  capacity.  ..    ■  -^ 

1  hi^  later  ordtr  being  designed  for  different  service,  tiatu rally 

■•tfOcrs  from  those  now'  in  use  in  many  respects.    They  arc  lighter 

.."•n  weight,  have  smaller  cylindtrs,   a  much  smaller  boilor  and  a 

■•..'-''rnewhat  shorter  wheel  base.     In  the  general  features  and  ar- . 

i^iiiNigement   of   parts,   however,   the   two   designs   are   very   much 

•ihkcv    The  accotnpanying  table  will- show  whercfn  the  principal 

.df-fftrences  lie.     It  will  he  noticed  that  the  boiler  is  very  decid- 

■Hy -smaller,  having  but  3.906  sci.   ft.  of  heating  surface,  while 

"  '^f   AVIKHICAX    E.SCINEEK   AXt>   RaIM*OAI»  JotSKJiAL,   Aug-t   tQPfr.  p_.    30O.     . 


;;ilie>  gu^iei^  eiigines : Jiave  5\(>5«  i^^^  ■  fty  1^ 

^Ksce.ssarii^^^^^  indicirte   ihat.  the .  freigift  chgiiiics:  have   tiyv  s^nl-iM  a 

:^b<>iler<:ai«!city,'as^  the    ratio   of  -  J2J»)   sq:   ift.:ir]^'')[.i-eanng   >nrfa<-t' 

;;tb  i,.m;.ft.r^ of  cylhidei'  volnmc/shows' ibem  te  j!Ne;/^v^clf  w ithivi  tfie 

.;^*rvi4'c-  .-.■.. . .;.'i- .'?. i  ••  *'i-*^'. . -•  *;  .-...,,.. .  * .-  >'•'>. v.y 

Tpf  rtl ■  \vci'4h t .  11>s."' .';•. « . . ,'..'. . . .-. . . . . . ;  ^  ■•:.'■ .  t?,"' i 

\Vftu"lit oil  4riveiv.  Uw'. ■.••  - . . . , :.....'. '■■-,  .vv-' 

Trrulive  offsjrt.   U»s^;:,  v  v., . ; ...  . .  ? ';.<;■■.-: 

Jiiainf'K'fwf.iVmt  i>  •.•r.i..- -  •  •  ••-.■■  ..;■;.■,.;», 

I  »i:uii<.'.li't'  i«t  o.<  Uink^i'Sv'r  •'••••  •  •  •--■•     >  •  ..r*-,  4!.  V 

'  Slrokf  ... .i..  .■.■.■;'.'■:.■.■.. .:._,  .'.."....■..,..'■:  .-....'i;.. .. 

: -l.>iaiiTt't<r  <>r  liv>il<r:-".i»:.v-.- •>••'•..->-»■.  •:    '•=,  -».. 
■Su'aiu  fnv~suT»v;rt»s.. >■....-:  ^;  .....y  ..t'.-..:V.^i-. ;. 

Kigtil  «  luei  t''is<:-  ..,.:....'■/.  ■ . ..-....-    -'•  •  i-  ..l.^y"; 

1  > r i \  i n a  win •vl  1  >,»Se .'  j  ;..■,-... :. .  .;..,'....'•  4 > - .■  ■_ 
TKtal  tic.ttin-4  s'li f:jc»-.-w'i..  ft.-,--.-:^^.   ....:.  ;,-^., 

(Vr.aiiearfu.isii.  ft^  •;•.••  .;,■..•..■;...■.•• .... ,\<,\... 

B.'D.l-aclor.   .'..-. ... .;..... .  . ....  ..  .Vl . .,  .,  ,|..,, 

tleatiui;  snrf.-K*  s-  vrtUuite  'c.vUiid<'r».>..-i^.''..; 

Gr:!te  area  -:-.  v6Iriil»»«^yliiidi-i-^, . . . . ;': ..  ,.>»..J;' 

Total  wetulU  -:   total  heiuii'iii  .Siiflarv  •    •Vyr-;; 

usual  rang<e;jn;iheis   re^poel.  but;  it  d«>C5  ihow-ycty  .civ-arty  tliat 
they  are  intended  for  ;in  t-iitirdydlfferCnt  kind  of  vi'«>rk. 
;.r  Reference  can  be. made  to  the  description  of  the  previous  loco- 
motives  for  a  discussion  of  the  general   features  of  the  Mallet 
cotnpoUHd-type  of  .Ux'omotives  aS;  illustrated  by  these  examples. 


-;.  , 

■;L-..>jt./ji»r  ; 

i.Tl.f^.tJ/; 

':■■.:  ■^?^':^    -v 

,     -.    ?;■ 

M3l.^^-:vi"- 

•'  2n"  ai»il  ."«1'; 

■S4?'.    - 

:i''v.  ■■■■ 

>«■  :i' 

Jlrt'  ■■.  . 

-■  •  ^K'-'.: 

:•  9'Hy-   .- 

•'.'..«i'-^:,.'- 

■  r^'ta^'  •' 

o:^i'  ■:- 

^'^!0    ,    ■ 

<!»  -    ' 

S3.4. 

■..  *•«»;;» ■••.    , 
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■-  ..  ■:•  229 
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BOILER,   2-6-6-2  TYPE    MALLET  COMPOUND   LOCOMOTIVE — GREAT   NORTHERN    RV. 


FRAME    CONNECTION,    MALLET    COMPOUND    LOCOMOTIVE — G.    N.    RY. 


and  a  few  of  the  more  interestinc; 
details  only  will  be  considered 
liere. 

The  boilers  are  of  almost  exactly 
the  same  size  as  the  ones  fitted  by 
the  same  company  to  an  order  of 
Pacific  type  locomotives  built  for  the 
Chicago,  Burlington  and  Quincv 
Railway  about  a  year  ago.*  TIic 
tubes  are  2M  in.  diameter  and  21  ft. 
long.  There  being  301  of  them,  this 
gives  a  sectional  area  of  tubes  f«f 
1. 195  sq.  in.,  or  29.5  per  cent,  of  the 
sectional  area  of  the  boiler  at  the 
front  end.  The  same  proportion  for 
the  pusher  engines  is  31.5  per  cent, 
and  for  two  other  recent  heavy 
freight  engines  is  ;i2  and  30.5  per 
cent.  The  mud  ring  is  5  in.  wide  on 
all  sides,  and  the  water  space  is  given 
a  good  clearance  toward  the  crown 
sheet,  it  being  increased  to  8j4  i"-  ^^ 
this  point  on  the  back  head.  The 
dome,  as  will  be  seen  in  the  illustra- 
tion, is  a  steel  casting  in  one  piece, 
v.ith  the  joints  for  the  double  ported 
throttle  and  the  outside  steam  pipes 
forming  part  of  the  same  casting. 
The  construction  of  the  throttle  and 
it-,  chamber  was  illustrated  in  the 
October,  IQ06,  issue,  mentioned 
above.  The  arrangement  of  the 
front  end,  which  is  much  simplified 
by  the  absence  of  the  steam  pipes,  is 
shown  in  one  of  the  illustrations. 

The  connection  between  the  two 
sets  of  frames  is  very  similar  to  that 
used  on  the  previous  engines,  differ- 
ing principally  in  being  a  little  light- 
er. A  different  type  of  saddle,  which 
is  stronger  and  probably  lighter  than 
the  usual  box  design  used  in  the 
earlier  order,  is  found  in  this  design. 
The  details  at  this  point  are  evident 
in  the  illustration  of  the  frame  con- 
nection. 

The  Spring  centering  device  for 
guiding    the    front    set    of    frames 

*  See  .\.MER1CAN  Engineer  and  Railroad 
Journal,  Aug..  1906,  p.  300. 
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PLAN,   2-6-6-2   TYPE   MALLET  COMPOUND  LOCOMOTIVE — GREAT  NORTHERN  RAILWAY. 

is  the  same  as  that  used  before,  and  is  shown  herewith.    Briefly,  The  construction  of  the  receiver  and  exhaust  pipes  with  their 

it  consists  of  a  saddle  fastened  to  the  boiler  shell,  which  extends  ball  and  slip  joints  was  shown  in  the  previous  article,  as  was 

down  and  can  form  a  bearing  on  a  cross  tie  across  the  top  of  also  the  M'Carroll  air  reversing  gear  used  on  these  locomotives, 

the  frames  directly  below  it.     Normally,  however,  there  is  J^-in.  The  general  dimensions,  weights  and  ratios  of  the  freight  loco- 
clearance  at  this  point.   .Within  the  sad- 


^ 


.\J* 


-~iTr'^'^"^^^'      • 


if: 


'■'-•^/^^■'^^^■'■rTTrT^ 


1 


l<-ltf^->l 


IT   -'■*-.-< 


I 


die    casting    are    arranged    two    sets   of 
coiled  springs  enclosed  in  housings,  hav- 
ing bearings   so  arranged  as   to  permit - 
free  inward  movement  and  to  resist  out- 
ward movement  by  the  compression  of  ., 
the  springs.     The  spring  cap  which  has 
free  movement  within  the  spring  cast-  _ 
ing  or  housing  is   connected  to  a   rod  v^' 
which  is  hinged  at  its  outer  end  to  ari.T' 
extension  of  the  frame  cross  tie.     This  ■ 
rod  also  has  a  boss  forming  a  ball  joint    ' 
at  the  outer  end  of  the  spring  casting. 
Thus,   the   movement   of   the   front   set 
of  frames  is  resisted  by  the  spring  on 
the  side  toward  which  it  is  moving.  Any 
desired    amount    of    initial    compression 
can  be  given  the  springs  by  means  of 
the  nuts  on  the  inner  end  of  the  rod, 
access  to  which  is  provided  in  the  saddle 
casting.    This  spring  centering  device  is 
located  between  the  first  and  second  pairs 
of  drivers  of  the  front  set.   It  also  forms 
the  only  connection  between  the  front  ^"""^  ^""^^  spring  centering  device,  mallet  compound  locomotives. 

end  of  the  boiler  and  the  front  set  of  frames,  which  will  prevent     motives  are  as  follows : 


^o    o    o 


^ 


them  dropping  away  from  the  boiler.  This  connection  is  made 
by  40  X  I  in.  plates,  front  and  rear,  fastened  to  the  cross  tie  and 
lipping  over  the  flange  on  the  saddle,  as  shown. 

The  weight  of  the  front  end  of  the  boiler  is  carried  by  a 
bearing  between  the  second  and  third  sets  of  drivers.  This  bear- 
ing does  not  restrict  movement  in  any  direction  except  vertically. 


front  end  arr.\ngement,  mallet  compound  locomotive. 


GENERAL  DATA. 

Gauge   ,*. ,*,..,.. -. 4  ft.  8J4  in. 

Service     .  ...i...^...... Freight 

Fuel    \.-.-..,. Bit,    Co*l 

Tractive  effort   . ...  i. . . . .  ...».>.4.... 57,941  lbs. 

Weight    in    working    order....,....;,. 802,650  lbs. 

Weight   on   drivers ii. 263,350  lbs. 

Weight   on    leading    truck 17,900  lbs. 

Weight  on  trailing  truck Sl,400  lbs. 

Weight  of  engine  and  tender  in  working  order 450,000  lb«. 

Wheel  base,   driving 28'  ll* 

Wheel  base,   rigid »'  10" 

Wheel   base,   total 48'  7" 

Wheel  base,  engine  and  tender ^. . . . , , 78'   %," 

katios.  •'••.;■■.,•  •>,-.- 

Weight  on  drivers   -i-   tractive  eflfort ..:.  ..,..V. ■,'..•.•.. 4.56 

Total  weight  -i-  tractive  effort 5.21 

Tractive  effort    X    diam.    drivers    -i-   heating   surface 820.00 

Total  heating  surface  -f-  grate  area 73.00 

Firebox  beating  surface  -r-  total  heating  surface,  per  cent 5.10 

Weight  on  drivers  -^  total  heating  surface 67.60 

Total   weight  -~  total  heating  surface 77.00 

Volume  equivalent  simple  cylinders,  cu.  ft 17.10 

Total  heating  surface  -j-  vol.  cylinders 229.00 

Grate  area  -r-  voL  cylinders — 3.13 

,:.;^.;-;  '-ir/  .-.'o^?;  V  cylinders,     '^-i , '■-•■;'•■■'-  -, 

Number .•..,......,.. 4 

Diameter  .............; ..........«>.........  .20"  and  31" 

otroKC    .•.•......^..4'.. ...... ..a.. .^',.,4 •^*,,,, •.'A,, <j^ •*•.,•,•••....... wu 

ICind  of  valves.  .•••'».**•.. • ^.  .'^;...  •'■..>'..«.'•.••••. ..^^..Bal.    Slide 

Valve    gear    . .«,,».;;»..,<.., ^,.:%>**>Walschaert 

WHEELS.  ,     '   ■•  . 

Driving,  diameter  over  tires.  ......,.....>.........................  .55  in. 

Driving,   thickness  of  tires. .......>..>*v..i.....«....... iVt  m. 

Driving  journals,  diameter  and  length. .............. .>.«.,^.  ■  .9)4    X   12  in. 

Engine  truck  wheels,   diameter ..f.t.**.*-**.,,**,* SO  in. 

Engine  truck,  journals .v.-*;... ...... ..i..  .  .4   X    12  in. 

Trailing  truck  wheels,  diameter. ...;.v..,v...>.. .....,«..,... 80  in. 

Trailing    truck,    journals ' .. .  ..k'«^.,.-.v,V',.,,«..S    X    18  in. 

Style ,.w.  •  .^  .  .  .'.vvV  •«...••  •  .  .Belpaire 

Working  pressure    ...4.^^^,.. .»*...«........ ......210  lbs. 

Outside   diameter  of  first   ring. ................ ..i.. 72  in. 

Firebox,  length  and  width IICJ^   X  66 J4  in. 

Firebox  plates,  thickness \i  and*  Yi  m. 

Firebox,    water    space ..»,.., r.  .6  in. 

Tubes,  number  aiui  outside  diameter v-. 801—2  Vx  in. 

TuD€s,    Icng^ii    • . . « «-«*•.«*■•  •  •■••  !*■•.•  ••■*■«! • -••  •-••♦••^^-•»^» •••■••  •21   It, 
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Heating   surface,    tubes 3,708  sq.  ft. 

Heating    surface,    firebox 198  sq.  ft. 

Heating    surface,    total 3,9UC  sq.   ft. 

Grate   area 53.4  sq.  ft. 

Center  of  boiler  above  rail 110  in. 

TENDER. 

Wheels,    diameter    36  in. 

Journals,   diameter  and  length 05^    X    10  in. 

Water    capacity    8,000  gals. 

Coal    capacity     13  tons 


ROUNDHOUSE  BETTERMENT  WORK. 


By  J.  F.  Whiteford.* 


In  the  general  description  of  the  "Betterment  Work"  lately 
instituted  on  the  Santa  Fe  System,  which  was  published  in  the 
December,  1906,  issue  of  your  journal,  but  little  space  was  de- 
voted to  its  application  to  roundhouses  (December,  1906,  page 
474),  as  the  work  in  this  department  had  barely  commenced. 

The  installation  of  a  system  of  rewarding  individual  ability 
through  increased  pay  has  progressed  so  satisfactorily  in  this 
department  that  a  brief  description  of  the  work  will  be  of  in- 
terest to  your  readers,  since  there  arc  many  conditions  encoun- 
tered that  vary  considerably  from  the  regular  shop  work  which 
necessitate  the  employment  of  other  methods  than  those  already 
described. 

In  the  machine  shop  the  application  of  such  a  system  is  com- 
paratively easy,  since  it  is  possible  to  determine  exactly  the  depth 
of  cut  and  speed  for  the  various  machines  for  each  quality  of 
metal,  and  schedules,  providing  a  time  allowance  for  each  indi- 
vidual job,  can  be  arranged  accordingly,  the  bonus  being  de- 
termined by  the  regular  curve  (December,  1906,  page  465). 

In  erecting  work  the  problem  is  more  difficult,  since  the 
amount  of  work  necessary  to  complete  a  certain  piece  of  work 
may  be  greater  or  less  than  the  preceding  job,  as  for  example, 
on  a  shoe  and  wedge  job  on  a  locomotive,  more  lining  may  be 
required,  more  dressing  of  jaws  and  more  new  work  at  one  time 
than  another,  consequently  it  becomes  necessary  to  allow  a  mar- 
gin on  schedules  on  this  class  of  work,  so  that  a  workman  may 
average  a  fair  compensation  in  return  for  special  effort.  Experi- 
ence has  proven  that  a  shop  organization  can  be  much  improved 
by  specialization  of  work,  and  schedules  on  erecting  work  are 
arranged  to  good  advantage  on  that  basis,  as,  owing  to  the  large 
number  of  engines  in  for  repairs  at  one  time,  there  is  always 
suflficient  work  of  each  kind  to  occupy  the  men  on  schedules. 

The  roundhouse,  however,  presents  an  entirely  different  cCii- 
dition,  for,  while  the  shop  foreman  is  able  to  plan  the  work  one 
or  two  days,  or  even  a  week,  in  advance,  and  can  determine  from 
the  reports  furnished  him  what  work  will  be  necessary  on  the 
engines  on  the  waiting  track,  the  roundhouse  foreman  has  no 
knowledge  of  what  work  is  required  until  the  engine  reaches  the 
ashpit. 

Again,  while  the  shop  foreman  has  days  or  weeks  to  complete 
his  work,  the  roundhouse  foreman  is  confined  to  minutes  or 
hours  at  the  most,  necessitating  considerable  elasticity  in  hand- 
ling his  force,  and  this  condition  permits  neither  a  stated  number 
of  men  to  perform  a  certain  job  nor  allows  one  job  to  be 
finished  if  more  important  ones  arrive,  and  the  item  of  waste 
in  delay  and  waitmg  for  work  precludes  the  specifying  of  certain 
work  to  be  performed  by  certain  men. 

It  is  readily  seen  that  any  system  of  schedules  which  would 
not  admit  of  any  job  being  performed  either  individually  or  in 
conjunction  with  other  work,  or  that  did  not  provide  for  the 
work  to  be  done  by  any  number  of  men,  would  be  of  no  value 
whatever  in  expediting  roundhouse  work,  and  it  is  on  this  ac- 
count that  the  railroads  which  have  similar  systems  of  rewarding 
special  effort  in  their  shops,  have  been  unable  to  handle  it  suc- 
cessfully in  all  departments  of  roundhouse  work. 

This  difficulty  has  been  overcome  by  arranging  the  schedules 
on  a  time  allowance  rather  than  a  money  basis,  in  the  following 
manner : 

first. — By  arranging  schedules  on  all  operations  in  detail  so 
that  credit  may  be  given  for  each  individual  piece  of  work 
performed. 

Second. — By   making  all   schedules   on   a   one-man   basis   and 
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dividing   the   time   allowance   according  to   the   number  of   men 
used. 
The  following  schedules  illustrate  the  methods  employed: 

Schedule 

Number.  Description.  Groups.  Hours. 

1261     Reducing   and   lining   back   end    outside   main 

rod   brasses    <  ABCDEGIIJK  -     i.r, 

(  FLMNRSTUV^X     2.'. 

P  3.^ 

1271     Reducing,  rtfitting  and  lining  back  end  inside 

main    rod    brasses All  6.1 

1275     Applying  new   brasses,   front  end  inside  main 

rod All  8.0 

1279     Relining    only,    back    end    inside    main    rod 

brasses     All  3.11 

1305     Keying   up    back   or    front   end    outside    main 

rod  or  side  rod,  not  otherwise  included....     All  O.l 

1308     Dressing    one   main    rod    end    or    strap    when 

necessary     All  l.n 

Note. — The  letters  ref«;r  to  groups  of  certain  engine  classes,  arranged  in 
this  manner  for  convenience. 

The  standard  time  at  which  20  per  cent,  bonus  is  paid  for 
performing  the  work  in  each  schedule  is  shown  in  tenths  of 
hours  for  one  man,  and  where  more  men  are  used,  the  time 
shown  is  divided  according  to  the  number  of  men,  and  bonus 
is  paid  to  each  in  proportion  to  his  hourly  rate. 

From  the  examples  of  schedules  on  rod  work,  it  will  be  noticed 
that  all  operations  have  been  scheduled  sufficiently  in  detail,  so 
that  the  proper  time  allowance  can  be  credited  to  each  man 
according  to  the  work  performed,  though  special  schedules  of 
a  blanket  nature  are  often  arranged  to  cover  boiler-washing, 
boiler  work,  etc.,  where  the  work  performed  by  certain  gangs  is 
considered  as  a  unit.     An  example  of  this  is  as  follows: 

"For  performing  all  grate  and  ashpan  work,  boring  flues  and 

doing  all  necessary  hot  work  on  engines  turned  during  each 

shift,  a  bonus  as  per  table  below  will  be  paid  to  the  boiler  gang, 

and  prorated  according  to   the  wages   earned.      No  bonus  to  be 

paid  unless  work  performed  is  satisfactory  to  the  foreman.     No 

engines  to  be  counted  on  which  overtime  is  worked;  no  engines 

counted  if  a  failure  due  to  this  work  occurs  on  the  following 

trip." 

, Bonus V 

JBngines.  6  Men.  b  Men.  4  Men. 

$0.00  $0.40  $0.80 


13 
14 
16 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
20 
27 
28 
29 
30 


0.00 
0.00 
0.00 
0.80 
1.00 
1.20 
1.40 
l.fiO 
1.80 
2.00 
2.20 
2.40 
2.00 
2.80 
3.00 
3.20 
3.40 


0.80 
0.80 
1.00 
l.t0 
1.40 
1.80 
1.80 
2.00 
2.20 
2.40 
2.80 
2.80 
8.00 
8.20 
8.40 
3.60 
3.80 


1.00 
1.20 
1.40 
1.60 
1.80 
2.00 
2.20 
2.40 
2.60 
2.80 
3.00 
3.20 
3.40 
3.60 
3.80 
4.00 
4.20 


The  ruling  that  no  bonus  is  paid  if  the  work  performed  is  not 
satisfactory  to  the  foreman,  minimizes  the  imperfections  in  work- 
manship, and  this  is  further  emphasized  by  the  fact  that  the 
earnings  are  materially  reduced  if  a  failure  occurs  on  this  class 
of  work  on  the  succeeding  trip.  The  men  soon  realize  that  a  ., 
"stitch  in  time  saves  nine,"  and  that  slighting  of  work  one  day  •.  ' 
means  considerable  loss  of  bonus  when  the  engine  returns,  so 
that  each  man  exerts  himself  to  get  the  engines  out  in  the  best 
possible  condition. 

It  frequently  becomes  necessary  for  the  roundhouse  foreman 
to  shift  men  in  order  to  furnish  power  promptly  to  the  trans- 
portation department  and  delays  to  individual  jobs  are  often  <  v. 
occasioned  by  waiting  for  work  from  the  machine  or  blacksmith 
shops,  all  of  which  would  nullify  any  effort  to  pay  bonus  on 
individual  schedules. 

In  order  to  provide  for  these  contingencies,  and  not  restrict 
the  shifting  of  men,  and  also  to  permit  the  men  to  profit  by 
such  benefits  as  may  be  derived  by  carrying  on  several  jobs  at 
one  time,  a  collective  feature  was  introduced  where  the  total 
work  performed  in  any  one  day  by  one  man  or  gang  of  men  is 
grouped  and  the  total  time  allowance  for  all  operations  is  taken 
as  the  standard  time  of  the  collective  schedule,  for  the  calculation 
of  bonus. 

By  this  method,  a  record  of  all  work  completed  by  each  work-     ■•' 
man  during  the  day  becomes  essential,  but  it  is  unnecessary  to 


Il'NE,  1907. 


AMERICAN    EXGIXF.RR    AND    RAILROAD    lOrRXAL. 


217 


Week  Ending 


Week  Ending 


,'    c 
110 

4 

c 

) 

0 

5 

c 

^ 

e' 

> 

-H 

» 

^ 



*""'  ^v 

A   i'O 

_— - 



-^ 

-^ 

^ 



^ 

N 

B 

80 

J^ 

^ 

/ 

r"*^ 

C 

--- 

^y 

> 

/ 

N. 

/ 

/ 

D    70 

-^ 

K 

\ 

60 

\ 

M 

\ 

^ 
^ 

^^ 

40 

H    50 


KKKKIKXCY    BY    WKKKS    OF   SK\*Kk.\l.    LARc;?;  KtlLNIlHUVSKS. 


know  the  exact  hour  any  particular  job  was  completed  and  clerks 
arc  employed  to  visit  the  workmen  at  intervals  in  order  to  give 
tlicm  credit  for  all  operations  performed,  as  this  system  of  time- 
keeping has  been  found  the  most  satisfactory. 

With  a  systematic  distribution  of  men  and  work,  one  clerk  is 
•tliic  to  attend  to  these  duties  in  any  of  the  roundhouses,  though 
it  lias  been  found  advantageous  to  secure  clerks  who  have  had 
practical  experience  in  locomotive  work,  as  their  duties  are  such 
tliat  they  can  materially  assist  in  the  supervision  of  repairs. 

Delays  between  jobs,  always  a  source  of  waste  in  roundhouses, 
are  eradicated,  as  each  workman  realizes  that  every  minute  idled 
reduces  his  bonus  earnings  and  they  now  inform  the  foreman 
when  delays  ensue,  which  is  quite  contrary  to  the  former  custom. 

There  is  always  a  tendency,  where  work  is  required  on  short 
notice  (and  this  condition  is  almost  continuous  in  a  roundhouse), 
to  assign  more  men  to  the  work  than  are  necessary,  all  of  which 
increases  the  cost  of  repairs,  but  the  arrangement  of  schedules 
on  a  one-man  basis,  while  permitting  the  necessary  flexibility  in 
handling  the  work,  serves  to  discourage  the  employment  of 
superfluous  help,  as  this  greatly  affects  the  bonus  earnings,  and 
thus  exerts  a  marked  influence  on  the  individual  workmen. 
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As  a  man  gets  but  one-half  the  time  allowance  with  two  men 
on  the  job  as  when  he  is  alone,  it  results  in  efficient  team  work, 
or  produces  a  tendency  to  work  by  himself  whenever  possible. 

I'Zxperiments  have  demonstrated  that  the  more  men  work 
alone,  the  more  efticient  they  become,  and  the  following  grapli 
is  submitted  as  evidence,  the  line  "A"  indicating  the  work 
performed  by  one  man  working  alone,  and  the  line  '"B"  or  "C" 
that  performed  by  each  when  two  men  are  working  together. 
t!ie  record  having  been  taken  from  the  actual  performance  for 
thirty  days  on  the  same  class  of  repair  work. 

The  actual  hours  worked  by  each  man  is  indicated  by  the 
broken  line  and  the  standard  time  allowance  for  the  operation.; 
performed,  by  the  heavy  lines.  The  record  shows  that,  at  the  end 
of  thirty  consecutive  days  "A"  had  308  hours  to  his  credit,  or 
an  efficiency  of  103  per  cent.,  while  "B"  and  "C  working  to- 
gether, have  but  182  hours  each,  or  an  efficiency  of  60  per  cent., 
for  which  work  "A"  earned  bonus  equal  to  23  per  cent,  of  his 
wages,   while  "B"  or  "C"   earned  no  bonus. 

Estimating  the  value  of  locomotives  at  $5.00  per  hour,  the 
gain  by  the  performance  of  "A"  is  $40.00,  standard  time  con- 
sidered as  a  basis,  while  the  performance  of  "B"  and  "C"  re- 
sults in  a  loss  of  $590.00,  or  a  difference  of  $630.00.  from  which 
must  be  deducted  $17.25,  the  amount  of  bonus  paid  to  ".^."'  The 
value  of  distributing  the  work  as  much  as  possible  is  very 
evident.  "'   *  :  :..  ■   v     .  ^ ;    .•" -. 

The  efficiency  of  each  workman  is  the  relation  the  standard 
time  of  the  work  performed  bears  to  the  actual  time  consumed, 
and  the  foregoing  serves  to  illustrate  the  ease  with  which  the 
most  efficient  men  can  be  readily  located.  Statements  showing 
the  efficiency  percentage  of  each  man  arc  furnished  at  intervals 
to  the  master  mechanics  in  order  that  the  incompetent  may  be 
located  and  replaced.  This  has  served  to  improve  the  force  at 
all  points. 

When  the  amount  of  work  fluctuates,  as  is  usual  in  round- 
house work,  it  has  always  been  a  difficult  matter  for  accurate 
comparisons  to  be  effected  for  the  same  point  for  different 
periods,  as  any  comftarative  basis  which  does  not  consider  the 
quantity  of  work  performed,  is  erroneous  in  the  extreme,  and 
the  usual  basis  of  the  average  cost  per  engine  is  one  which 
possesses  no  value  whatever. 

On  the  Santa  Fc.  a  method  has  been  employed  for  some  time 
wherein  comparisons  of  the  handling  expenses  are  made  on  the 
unit  cost,  a  unit  allowance  having  been  determined  for  each 
operation  in  connection  with  the  turning  of  engines,  which 
method  was  fully  described  in  the  issue  of  your  journal  of  De- 
cember, 1906,  page  474,  but  a  comparison  of  repairs  has  been  re- 
cently arranged  by  means  of  an  efficiency  report  which  shows 
the  performance  of  the  repair  force. 

The  efficienqr  for  a  roundhouse  is  determined   by   comparing 
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the  relation  of  the  total  standard  hours  of  all  operations  per- 
formed and  the  total  actual  hours,  and  this  data  is  compiled  at 
the  close  of  each  day's  work,  which  enables  the  efficiency  of  any 
point  to  be  determined  by  days,  weeks,  or  months. 

The  accompanying  graphs  show  the  efficiency  record  l)y  weeks 
of  several  of  the  large  roundhouses,  showing  how  these  reports 
are  arranged  and  distributed  to  the  various  meclianical  officials, 
enabling  them  to  know  positively  at  a  glance  what  was  previously 
only  a  matter  of  conjecture. 

'Ihe  following  data,  taken  on  a  division  operating  the  heaviest 
power,  in  a  bad  water  district,  with  adverse  labor  conditions, 
indicates  the  relation  the  efficiency  of  a  force  bears  to  the  total 
expenses  and  serves  to  illustrate  the  value  of  records  of  this 
nature. 

The  figures  arc  for  three  consecutive  months  immediately  fol- 
lowing the  introduction  of  the  new  .system,  and  include  the  effi- 
ciency, the  handling  expenses,  the  repair  costs  and  the  average 
time  consumed  in  turning  power: 


the  number  of  steady  men  is  gradually  increasing,  while  a  more 
cordial  relation  between  the  men  and  foremen  has  been  effecterl, 
as  each  workman  realizes  that  it  depends  on  his  own  ability 
whether  his  services  are  found  worthy  of  promotion  or  other- 
wise. 

The  introduction  of  the  system  has  made  such  progress  thnf 
the  majority  of  the  work  in  the  larger  roundhouses  is  now- 
covered  with  schedules,  and  it  is  being  introduced  in  the  smaller 
places   as    rapidly   as   possible. 

The  general  rcs-ults  which  have  been  obtained  mav  be  noted 
from  the  following  comparison  of  roundhouse  expenses  for  tlic 
month  of  l'\l)ru:iry  with  tliose  of  a  year  previous  on  one  graml 
division  where  the  system  has  been  introduced  at  all  points;"  .• 


inn? 


Engines 

Handled. 

5,ii;ifi 

5.929 


Handling 

Kxpenscs. 

$10,110.69 

8,a2}<.40 


Repairs. 

$15.517.ni 

12.830.9.* 


Ifandlin^ 

.•\verage  Time 

Efficiency. 

r.xp«nscs. 

Repairs. 

TiirninR   Power 

.3.i% 

$fi,3?M).(H 

$9,128.80 

10.4   hours 

58% 

.^.SOO.?! 

8.8fifi..'ia 

8.7 

82% 

.■.,230.8.3 

6,727.44 

S.3 

ihe  increase  in  the  efficiency  resulted  in  a  substantial  decrease 
in  the  average  time  consumed  in  turning  power  and  also  a  re- 
duction in  the  cost  of  handling  and  repairs,  wliich  includes 
all  expenses  incidental  to  the  installation  of  the  new  methods. 

It  is  noticeable  that  the  majority  of  the  points  shown  in  the 
second  graph  are  located  in  territory  where  there  has  always 
been  difficulty  in  securing  labor,  and  it  is  worthy  of  note  that 
since  the  installation  of  the  new  system  at  these  points  the 
length  of  service  of  the  men  has  increased  over  50  per  cent.,  and 


With  an  increase  of   16  per  cent,  in  engines  handled,  the  ex- 
penses have  decreased  over    17  per  cent.,  an  actual   saving  for 
the  month  of  $4.4()8.30.  or,  on  the  basis  of  engines  handled,  abwut 
^y.ooo.oo.  which  would  mean  a  yearly  .saving  on  that  divis^ioii  of  , 
over  $ifK),ooo.oo.  "•   "■'''■ 

Additional    advantages    of    this    system    arc    improved    super- 
vision, a  more  complete  record  of  work  done  than  was  possihl 
under  the  old  system,  and  a  more  accurate  distribution  of  labu 
charges,  all  of   which  are  due  to  the  method  of  checking  aiid 
recording  each   individual  operation  performed.     The  economic  > 
resulting    from    the    improvement   in    handling   power   are   such^ 
that  they  cannot  be  reduced  to  a  money  basis,  though  they  pro 
ducc  a  marked  iiicrcase  in  the  earning  capacity  of  each  locomo- . . 
live. 
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75-TON   FLAT  CAR   W  ITH    AN   bO-TON   CONSOLIDATION  LOCOMOTU  K  LOADED  ON   IT. 


75-TON  STEEL  FLAT  CAR. 


Lake   Shore   &    Michigan    Southern    Railway. 


I  he  Lake  Shore  &  Michigan  Southern  Railway  has  just  com- 
|ikto(l  building,  at  the  Collin  wood  shops,  five  150,000  lb.  flat 
larb  for  carrying  heavy  machinery,  castings,  etc.     These  cars 

were  designed  under  the  direction  of  Mr.  R.  B.  Kendig,  me-  sters,  with  two  4  x  4  x  13/16  angles  riveted,  back  to  back,  to 
diauical  engineer,  and  will  carry  a  load  of  seventy-five  tons,  the  upper  edge  and  two  4  x  4  x  1^-in.  angles  riveted  along  the 
wuh  the  customary  10  per  cent,  overload,  concentrated  between      lower  edge.     The   inside  angles   along  the   lower   edge   extend 


W  idtli    over   fl<M)i  ing ......... .  i  -.  ... ;  .  v ;  .....irv..-> iv...;>~.,.  A.  .        9*10" 

Height,   top  ot  rail   to  top  ot  fl<x»r.O-w- .->*'.i  ..■.w.i»..vV..i ..        3'   IO'/m" 
Truck,  wheel  base   '..>...,.:....],....»........,.       9'     «" 

Truck,   diameter   of   wheels.. .>.•  •''•■-.V=-.t  .-■.-..>»..-.,.. .  .^3" 

J  rucK,  jouniflls   ••.■>>>«. tf_«^:»'s-4*t4*«-fc:««^*«;«'4«.**~4>'^-*«.'*.^'«'«*'*^>«*  ^    X  l^' 
Weight .^  ;.  ,  .-ivJ^,\\.  ;\  .  .Vi".-.  ^  ,>  -^  . -1.  ..>  J',  i.  .V. . .  >  . .    65,<><>o   lbs. 

The    center    sills    arc    continuous    for    the    entire    length    of    the 

car  and  consist  of  a   J/2-in.  plate,  24  iri.   deep,  for  a  distance  of 

7  ft.  4  in.  at  the  center  of  the  car,  and  I4j/^  in.  deep  at  the  bol- 


ilic  needle  beams.     The  general  dimensions  of  these  cars  arc  as 
follows : 


Length   over  floor. .  ..,4i^'.*.'i'/vi..'*.  iVi...  *.'.;V.;>'.*-.i....."..".i-.;v  .  .  3;")'  6" 

LciiRth  over  striking;  plates. ....  .-vv,.'*^ 36'  6^4" 

nistance  between  truck  centers.  ...>..., •••'r- •■  22' 

Width  over  side  sills .i. ..  .i^^...*.  ......*..«.,«,..<.. .  9'  8" 


19^' 


18-  -y~  2i)yi- 


9-8- 


''"^^P7^:ig,°  °  °i°,  "^N^^^Tii^ 


J^^W 
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'  ND  VIKW    AND  CU0SS-.Si;CriONS   OF   75-TON    STEEL   FLAT  CAR. 


through  the  bol.stcr  only,  because  of  the  rear  draft  lug.  This 
lug  is  specially  heavy  and  back»  up  against  the  bolster  center 
sill  filler  casting.  '  " 

The  side  sill  is  of  a  slightly  different  construction,  the  |  j-in. 
plate  being  19^'  in.  deep  for  a  distance  of  7  ft  4  in.  at  the 
center  of  the  car  and  11  )4  'n.  deep  at  the  bolsters.  Angles  arc 
riveted  on  each  side  of  this  plate  at  both  the  top  and  bottom 
edges,  but  the  flanges  are  all  turne<l  outward.  The  center  and 
the  side  sills  are  secureh-  tied  together  by  the  heavy  cast  steeJ 
members  of  the  body  bolster  and  by  the  '/j-in.  top  plate,  which 
is  the  same  width  as  the  bolster,  3  ft.  4  in.  At  two  pouUs  be- 
tween the  body  bolsters  the  sills  are  tied  by  a  5.^-irr.  plate  with 
two  angles  riveted  along  both  the  top  and  bottom  edges,  as 
shown.     This  plate  is  secured  to  the  sills  by  angles. 

Extending  between  the  cross  braces  and  parallel  to  the  longi- 
tudinal sills  are  a  number  of  stiflfcners  or  floor  supports.  They 
are  lo-in.,  25-lb.,  I-beams  and  are  attadied  to  the  cross  braces 
and  bolsters  by  angle  plates.  The  floor  supiK)rts  nearest  the 
junction  of  the  bolster  and  the  side  sill  consists  of  two  6-in., 
*^  I2j4-lb.,  I-beams,  in  order  to  afford  sufficient  clearance  for  the 
truck  wheels.  The  floor  supports  between  the  bolster  and  the 
end  sill  are  6-in.,  I2j4-lb.,  I-beams.  ,.    -  ;. 

The  end  sill  is  a  12-in.,  40-lb.,  chatine!.  A  diagonal  brace 
extends  from  the  gusset  plate  at  the  corner  of  the  car  under- 
neath the  floor  supports,  to  the  body  bolster  at  the  center  sill. 
This  brace  consists  of  a  plate  with  angles  riveted  on  its  top 
side  between  the  floor  supports  to  stiffen  it.  The  coupler  strik- 
ing plate  is  of  cast  steel.  The  end  sill  is  reinforced  between 
the  center  sills  by  a  steel  casting,  which  is  also  utilized  as  the 
front  draft  lug.     Westinghouse  friction  draft  gear  is  used. 

Stake  pockets  of  heavy  construction  are  attached  on  the  in- 
side of  the  side  sills,  tlicir  tops  being  flu.sh  with  the  top  of  the 


±1< 


.\mi:kii  .\.\   i:\(i!M-i:is  and  kailu^^ai)  joikxai. 


tbtv  relation  of  ijTjC.  total  standard  hours  of  all  operations  per- 
"  formed  an<l  the  tbtal  actual  Imurs.  and  thi'^  data  i-  oonipiled  at 

t\yc  close  of  each  (lav  V  work,  which  ciial)k>  the  efticicncy  uf  any 
■  P*'''U^-to  be  determined  by  elays,  weeks,  or  months.  '  '  ' 

The  acvompanyinvj  graphs  >lii«u   tin-  itiiciciicx    i\v"id  l'\    wvcks 

<>i  .»cvtralof  the  hirge  roundhouses,  >howin,y  how  tlu>e  ripi>rt> 

arc  arranged  and  (li-'trihutvd  to  the  variou>  incch.mical  criVui.iN. 

cnaMin^  iluni  to  know  positive!}  at  a  glance  what  wa^  previously 

only  A  nUimt  fvf  c^iiije^tllW,:  }..V;.  ■'    ,;  :v   ;;    ;•     ^       ;•  ,    ;  V.  '^-  V  ^'■■'L 
Ihe  folKtwinji  data,  taken  oi)  a  divisio!)  operalin.u  the  beaviest 

power,  in  a  lVa«i  Vvatcr  «listrict.  with  adverse  labor  condition'^, 
•.mdicate.s  the  relation  the  elticivncy  of  a  force  hears  to  the  tot.il 
.cxpctisos    and    scrvvs   to    iJ  lust  rate    tin-    value    of    record-    of    this 

nature.  '  \'-':^<^,-.:''i  c-ly-^*'----  ■■"  :•.'■,  'J.', -'J-'  :'•■'■    "■■':'':''^:. 

The  tijiures  .are  for  three  consi cut Jve  moiitb^  innnecbatety  fot- 

lowiilR  the  introduction  » if  the  new    system,  and  include  the  eOi- 

cieney.  the  handling  expenses,  the  repair  costs  and  the  average 

;iiine  tmistnned  in  turning  power  ;\    ■[■  f'/--  '^  :  -^'^'.-'l'^"  .■■-^'\  '-.:    n.^ 


Kffiru'ncy':  • 
.1:-.';..' 


.•lIan^^lnk' 

Kx|t«  ll'^C-s. 

■$«»..1'»»  CI 
.■..O'MI.-'I 
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{he  munhcr  of  steady  men  is  gr.idually  increasing,  while  a  morr 

cordial  relation  between  the  men  and  foremen  has  been  cfTectoil. 

as    each    woiknian    realizes    that    it    depends   on    his  own   ahibt.   . 

whether   his   services   are    fotnid   worthy   of  i)rotnotion   or  othei-V, 

wise.  •.  J.V;'     '.■'•":'■  •  ■■'.  '  *    ?■  ;--'-'\  ■:"'•*■-;-'' ^•;^;■■•'^  ^■-•■' 

Ihe   introduction  of  the   system  has  made   such  progress  tbt;..', 

the    majority    of    the    work    in    the    larger    roundhouses    is    ri<v\v-;; 

covercfl  wuh  -ciudnle-.  an<l  it  is  being  introduced  in  the  sinalKsv, 

-  pl'ires   {is    rapidly   as    possible.  7'    :^  v  ^'  ;:';  {^■v:;?/v  '  /'irii  v;' 

The  general    results   winiii   hr»ve   been  obtained   mav   be  iwtcii' 

from   the   following  comii.iri-on   of  ronndhouse  expenses   for  tlv;  ., 

inontli  i<i   I'lhrutry   with  tho^c  uf  a  >ear  previous  on  oiu-  graivi  ■ 

di\ision  win  re  the  s\stcin  ]i;is  Keen  introihiccd  .it  .ill  points  ^--.^ 


ll.in.llc'l. 

.  ■,'i.ii;!<i 


l'.\|H'ns»  s. 

$1(1.1  lit.fiU 

f.;iS.s.io 


Ri'lp.iir«.. 
$IjV.17.0I.. 


^'I'h«  itJereflse  ill  the  rfficleticy  resultt  d  in  a  -nht.inti.d  (Iccrease 
ni  (he  ayerjrge'time  cifittsiUMe-d  in  turning  jiout  r  .iiui  al>o  a  ro- 
ihtction  in  .the  c^lst^•«f  hauflliiig  and  ri  i^iir-.  which  inelufjes 
all  expenses  inVidi-ntaT  to  the  in-tall.itioii  of  the  new  methr>ds. 

It   is,  nritiee.ible   th.rt  the,  majority  of  ihe  |M.im<   shown   in   the 
second  graph    are   located   in   terrUofy  where   there   has  always - 
Urn  difHmfly  in  s<vuring  labor,  and  it  is  vvorthy  of  note  th.it 
since    the 'installation  of   the    new    system    at    these    jHiints    the 
length. «,'{. scry k-c  of  jUe  incii  ha.s  iJUrea>e<l  <;)vcr  50  ptT  cent.,  and     live. 


'"    Willi  ;in  nicrc.ise  of   Id  per  cent,   m  engines  h.andled.  ihe  .r.\  > 
pontes    ha\e    decre.isdl  ovci;  1/    fur   cent.,    an    .actual    s.ivinj;  ■fur.- 
the  month  of  .$.|.40S..^>.  or.  on  the  hasis  of  engines  h.indleik  abun 
^<>,o«)ooo.  which  wonid  mean  a  \iavl\   sa\  ing  on  lli.it.  «hvts:(.»tt  "? 
Over   .'slo'j.oTo.od.  '      ■'       ■-""-'■•.■ 

Addition.al    advatuagr-    of    this    system    .are    imi)roved    sui>cr  .: 

.  i:isJK>Tl»  ii  more  conipleic  r(«ord  of  work  d"ni  than  was  possiJiL'" 
under  the  old  -\-tem.  .in<l  a  nitire  .accurate  «li*triliution  of  lalxf. 
ch.arge^.  .ill  of  which  are  due  to  the  method  of  checkin-^  avi'f^ 
recording  e.ich  indi\idu.il  ojier.ition  |)erfornied.  The  econoiin*  v" 
resulting  from  ilie  improvement  in  handling  junver  art  .siieb 
th.it  the>  c.iiniot  In-  reducc<I  tf>  a  money  basis,  though  they  pro- 
duce .1   niarkcil  ii.cr.  :isc-  in  the  earning  cajiacitv    of  each   locoiUo 
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75-TON  STEEL  FLAT  CAR. 


KE  Shore  &  .&Iicuic;an  SotiTHKRi?  ilAiLW av. 


•  i  in'  lijike  SlK^re  &  MulMg;m  Soulljcrn  Railway  has  jttst  coin- 
i.'tVtyil   IrtifMiiifi.   at   the   OillinwrKxl    shops,,  five    150.000  Ih.    Hat 

•  r^    fur   carrying   heavy   inachiiuTy,   castin{r'=.    etc.      These   cars 

IV  <1esi|L;ik<l   tiiuler   the   (lircetion   of  Mr.    K.    B.    Kenchg.  jiie- 

'^_^%iiii^f  engineer/  aiul\irilt  carry  a  load  of  scvciity-fivc  lon<i, 

;.  rUiiTi  the  cust<nnary   Jo  ikt  ccTit^  overloa«l.  concentrated  hctwecn 

.iiienecdTc. beams.     The  general  dinicusiofisaf  these  cars  arc  as 

^/i'ljlows-;  ■ '■. .    -V.'^  ;■.,     ...  '•;,..■.;/.'  ""-VV-.V    V'.     .^■,V- 

:  J»':"iSth  mhV  floor.  .,'.■  ..■...'.  .  .  .  i'.  .  .  .' .  .  ;',  .>i  -  ;X  ;..'■....>;  i  A  . -."Vv  • 
;.f^-ljetk:-i>vtr  striking  platc«.  .  .  .:..,..,..  .-i  .^;,>r;;,.:..^;^^."/^.;.-.V/v 
'.'  ■Jli'-Vinw  l>ct\vren  tr\ick  ixiitcrsv, .  .^,^. , v.- /..:V,"i,.., '..I. H.  >;.;%.'.*■• 
•J;U.i'(t}j-  rtyct  sitle  sills...;,  .i.  >  ..i.,.i  i.  « 1>  ;)...•.  ;>■..»".•  -•.'••  •-•v\.- ••  •■ 


r.";  ilciRht,  t«ij)  <>t  i;irt  t.V  l<ijv<rf  fliii.r:.V. . 
•  -i  Truck,  wliffi   KaCe   .  .  .  .  .  ;,  . . .-_, ,    ^ ,[.  ;^ 

•  T nwk,   dj.inictij   of   wheel s.-.^ 
.; ..■.'I  nick,  joifrnais   -v.  ..  .  .\.'..,v; 

;/  Weight   ..  ..;...:>; . ; : . . . . ; .  v. 
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, .  The  center,  sills  arc  contiiiuoijs  lf«ilf  'ti»li  entire   kuglh   u.f  the 
ca'r  and  consist,  of  a  V2-'".  l>kUc^  i^  iiJ.|  dei'ifc.  for  a  'distance  of 
7  ft.  4  in.  at  tlie  cenleT  ^'f  the  car,  and  14'^  in.  deep  at  tlic  Ixd- 
sters,   with   two  4   x  4  .\   l,^/l6  aiijiles   riv;ete<l.  h;K"k  to  hack,  to 
the  U|T|HT  edge  and  two  4x4  x\^-i».;iaitgW- riveted  :dong  the 
lower  edge.     The   insi«lc  aiigle> ;  along  tiheiower/^^*^^ 
ihroujih  the  Ixdster  only,  lKC.Tn>e  «ff  tlie  rear  draft  Ing.     'Ihi^ 
■.':  lug   is   specially   heavy  and.  backs,  njr  stgainst  Uiy  :l'!'*'!>ler  cvHtcr 
;>jll   Idler  easting;    '     ■     ..  -    '"  ,x;  /i"-  .      '  i'    •';.;■■     '-.'■■■'■■■'  ?^\T,, 
'The  side  .•;iir  -is;  of  a  >^igbll\v  ttiifercnt  e<Histriliii<»H,  the  ;'$^^i^1;.■ 
■■platJ^^  bcitig    ig'I.    in.    deep  fiirr  a  tli>tanij<  itf"  7.  -ft^^^^^  tile, 
ceiiter  of  the  car  and   1 1-54  in,  ^leeji  at  the  1»<>1'*tcr<     .Nngtvs  are 
rivete<l  on  each   side  irflljis  plate  at   both  the  top  and   b<»tt<ini 
edge^»  but  the  flanges  arc  7iU  turned  otrtw,'ir<l  ;  'J'he  centtir  an<l 
:    the  side:  silts ;ar«  securc}\    tied  t<  >j«<i^her  ;!•>    Ww,  hcavj^  cast  hIccI 
niembeTs  of  the  l^^dy  boKter  and  by  thij  iV-itV.  t^>p  plate.  «bicli 
is  the  sanic  width  a-  the  bolster,  3  11.  4!  in;-' vVt;  tw*v'p<»ints  be- 
tween the  body  bolsters  the  .sills  are;.  lje*d  by  fa   '  v  in.  plate  with 
t>*;o  angles   riveted  aloiig   both   the   top'  and -JlM>tloui   edgc^»  as-.; 
/shown.    Tbjs  pla^'P  '^  secured  to  the  sills  by  ajigles,  v  ;    i.;'  •< 
■      I/xt  Olid  ing  between  the  en '*>  brace-  an<l  parallel  t<V  the  Innui 
i.  ..mdhial  J*iH!>  UTe.  a  nunilier  of  stitTencTs  jir  ll<>i»t,  snpinirts.     Tiny 
^■iire  ld^ih.y  25-lb:^T-beanvs  an<l\^re  iitiacfied  ;to  live  <ri=<»S:i  br;ices 
•'and   bolsters   by   angle   plates,  ;1^1ietbM»r   s^ippc^ris'  iicatviit  tlu; 
jimction   of   the  bol-ter   and   the   sivle   sill   consists   of  tw«>  fi-tn  . 
ijy4-''^'  1-beanis,  in  order  ti»  atjVird  >urrtcieiU   cleaniiiee   for  the 
truck  wheels.     The  ifkior  MipjKJi-ts  bi'twcciV-lhc  Udsjcr  and  the 
.;e^id  sill  are  (i-iit.  iJ'i-lb..  l-bciihs^v"        V  : '^lif'X;^  ;  V^ 
:.  vThe  ciitl  sill   is   a  -T.i-iu.,  4o-llv.   e"hannel;:    A   diagijual   I»rac4;' 
extends   from  the  guss<'t  plate  at  ^he  e<iirner  nf  the  cir  under- 
neath the  tloor  supports,  to  the  body  bqlster  at  the  center  sill. 
This  brace  consists  of  a  plate  with  angles  riveted  on  it*  tqp 
side  between  the  floor  ?ttpporis  to  stiffen  it/'  The  ci>upler  ^itrik- 
; ing  plate  is  of  cast  steel.     The   end   sill   is    reiiifnrce<l  between 
the  center  sdls  by  a  steel  casting,  which  is  also  utilized  as  tlic 
front  draft  lug.     We<:tinglunise  friction  draft  gear  is  us<'d.=  ;-   ^ 
;/  'Stake  rHHkit  s  of  heavy  cuiot  ruct  iori  aire  atlad»e«l  ou  the;;  in - 
■'Iside-^Jif:  the  side  sills,  their  tops;  Ik-ing  ilu.^  with  the  tojj  of  tb«' 
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^l.\-\^HK^;l.  trick  n 
floor.  The  flooring  consists  of  two  courses  of  i-H-in.  plank. 
The  lirst  course  is  fastened  to  the  side  sills  and  to  two  of  the 
intermediate  floor  supports  hy  M--in.  countersunk  head  holts.  The 
top  course  of  flooring  is  spiked  to  the  bottom  course.  Because 
of  the  cover  plate  at  the  bolster  a  single  course  of  flooring  is 
used.  3  in.  thick,  each  plank  being  secured  by  eight  y'j-hi.  but- 
ton head  bolts. 

It  is,  of  course,  necessary  to  build  a  car  for  this  service  as 
low  as  possible  and  for  this  reason  considerable  difficulty  was 
encountered  in  designing  the  truck.  The  side  frames  each  con- 
sist of  two  8-in.,  2iV4-lb..  channels,  placed  back  to  back  with  a 
space  of  4  in.  between  them.  They  are  spaced  apart  by  thimbles 
and  also  by  projections  on  the  ends  of  the  transom  castings. 
The  end  pieces  are  4  .x  4  x  M.-in.  angles.  The  transoms  are  of 
cast  steel  I-section  and  the  center  bearing  piece  is  also  of  cast 
steel.  As  may  be  seen  from  the  drawing  the  center  plate  is  only 
a  short  distance  above  the  middle  axle  and  the  flanges  on  the 
center  bearing  casting  extend  below  the  axle  at  each  side.  The 
equalizers  are  of  cast  steel.  Symington  special  SJ/j  x  lo-in. 
journal  boxes  are  used,  also   Perry   roller  side  bearings. 

Within  five  years  Xew  York  City  has  doubled  its  business  in 
the  sale  of  mining  and  industrial  machinery  and  is  now  the 
world's  greatest  market  for  all  the  principal  types  of  machinery 
and  tools — Nctv  York  Sun. 


•X    75-TO.V    FL.\T    (..\R. 

Co.VLiNG  WITH  Loco.MOTivE  Cr.vnes. — The  practical  limit  of  a'' 
locomotive  crane  in  coaling  locomotives  is  said  to  be  alx)ut  "o 
engines  a  day.  The  fact  that  it  can  unload  direct  from  flat  bot- 
tom cars  is  nnich  in  its  favor.  Three  of  these  cranes,  besides 
handling  cinders,  show  the  following  cost  for  two  years'  opera- 
tion, coaling  direct  from  cars : 

Average   tons   handled    per   day 195 

Interest    and    deiircciation 1.5  cents  .'• 

Operation     0.5       " 

Maintenance    0.5        " 

Storage     7.5       ".    ; 

Total  cost  j>tT  ton lo.o       " 

— Report  of  Committee,  Jmer.  Ry.  ling.  &  M.  of  IV.  Assoc. 


The  Locomotive  Appreciated. — The  advocates  of  electrifica- 
tion must  compete  with  what  is  probably  the  most  remarkable 
prime  mover  in  existence.  Hampered  in  every  way  by  limita- 
tions of  space  and  weight,  the  locomotive  designer  has  produced 
a  power  plant  which  is  lower  in  first  cost  than  any  other  form 
of  fuel-burning  power  plant  that  is  known,  costing  only  a  frac- 
tion of  the  price  that  would  be  asked  for  stationary  power 
equipment  of  equal  capacity.  Its  operating  efficiency  in  steam 
generation,  in  spite  of  abnormal  proportions  and  conditions,  com- 
pares favorably  with  that  of  any  steam  boiler;  while  its  economy 
in  steam  consumption  has  not  been  surpassed  by  that  of  any  non^ 
condensing  engine. — IVilliam  Duanc  in  The  Third  Rail. 


Tine,  1907. 
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THE  METHODS  OF  EXACT    MEASUREMENT    APPLIED 

TO  INDIVIDUAL  AND  SHOP  EFHaENCY  AT   THE 

TOPEKA  SHOPS  OF  THE  SANTA  FE. 


By  Harrington  Emerson. 


'•Too  imicli  emphasis  cannot  be  laid  upon  the  fact  that  'Standardization' 
really  means  'Simplification.'  " — F.  W.  Taylor — (The  Art  of  Cutting  Metals). 

Shop  efficiency  pays.  By  shop  efficiency  is  meant  a  careful  in- 
vestigation and  betterment  of  all  conditions,  so  that  with  the 
same  effort  men  can  accoiiiplish  more.  To  secure  the  co-opera- 
tion of  the  worker  with  the  management  in  cutting  out  unneces- 
sary wastes  at  the  Topeka  shops  of  the  Atchison,  Topeka  & 
Santa  Fe  Railway,  he  is  offered  an  increase  of  as  much  as  20  per 
cent.  If  by  means  of  special  strength  or  skill  he  does  more 
wurk  than  normal  he  is  given  all  the  gain,  for  instance,  if  he 
docs  in  one  hour  a  job  standardized  at  two  hours  he  receives 
two  hours'  pay  for  an  hour's  tiine.  The  management  gains, 
firstly,  by  the  elimination  of  unnecessary  wastes,  although  it  give; 
the  worker  a  20  per  cent,  increase,  and  it  particularly  gains  by 
the  increased  efficiency  of  its  machines  and  other  equipment, 
which  results  in  a  larger  output  without  the  necessity  of  increas- 
ing the  capital  investment.  The  actual  results  at  the  end  of  two 
years  of  systematically  organizing  the  Topeka  shops  on  an 
Efficiency  basis  were:  '■O'"  \l.-~ 

To  increase  the  average  pay  of  the  men .4W;~iy. ;>.;<;>;:;=•  liii^! 

To  decrease  the  unit  cost  of  production &6.&% 

To  increase  the   shop  output 57% 

There  is  no  reason  why  all  the  men  should  not  earn  at  least 
a  25  per  cent,  increase  above  standard  wages,  and  many  of  them 
do,  40  per  cent,  of  them  earning  a  25  per  cent,  increase  and 
better.  The  average  efficiency  of  all  the  men  in  the  month  of 
April,  1907,  was  94.2  per  cent.  Two  years  ago  it  was  alxjut  (o 
per  cent.  Although  the  average  of  all  the  workers  is  94.2  per 
cent,  there  are  many  who  are  better,  many  who  are  not  as  good. 
One  man  earned  105.4  per  cent,  above  standard  wages.  Four 
men  drawing  full  pay  were  64.7  per  cent,  below  normal,  doing 
only  one-third  of  what  they  should  have  done.  These  figures 
are  not  guessed  at,  but  taken  from  the  actual  operations  of  this 
large  locomotive  repair  shop  in  which  everj'  job  is  standardized 
and  the  efficiency  of  every  man  determined.  IVow,  the  system 
is  perfected  and  it  costs  no  more  to  keep  it  in  operation  than  the 
former  barren  methods.    The  successive  steps  of  progress  were: 

1.  A  permanent  and  standard  method  for  determining  costs  of 
every  operation. 

2.  The  betterment  of  all  conditions. 

3.  The  determination  of  a   standard  cost  of  every  operation. 

4-  A  comparison  of  actual  costs  with  standard  costs  as  to  every 
I'pcration. 

5.  The  guarantee  to  each  individual  worker  of  standard  wages, 
and  the  payment  of  an  added  amount  based  not  on  the  piece  or 
on  output,  but  on  efficiency. 

6.  A  check  and  reward  of  each  foreman  on  the  basis  of  the 
efficiency  of  those  under  him. 

7.  A  check  of  the  efficiency  of  the  shop  as  a  whole  from  month 
to  month.  • :  .,; 

8.  The  use  in  all  accounting,  of  standard  costs,  not  accidental 
actual  costs. 


Kditor's  Note. — After  thirty  years  of  experience  in  developing  the 
efficiency  of  nien  at  their  work  of  many  kinds,  Mr.  Harrington  Emerson 
became  convinced  that  the  average  efficiency  of  any  industrial  concern  is 
e.xceedingly  hjw.  Some  do  not  reach  25%,  others  are  higher;  very  few, 
railroads  included,  reach  as  high  as  50%. 

While  capital  and  labor,  or  rather  employer  and  employee,  waste  their 
Jrtrength  in  an  embittered  quarrel  as  to  their  relative  shares  of  joint  pro- 
duction, they  are  together  wasting  so  much  that,  if  labor,  wittvout  these 
wastes  should  receive  the  entire  present  share  of  capital  and  organizers; 
II  capital  and  organizers,  without  these  wastes,  should  receive  in  addition 
to  their  own,  the  entire  present  sliare  of  labor,  there  would  be  still  a  large 
surplus. 

It  was  Mr.  Emerson's  privilege  to  have  an  oi)portunity  to  apply,  on  a 
somewhat  large  scale,  in  the  shops  and  roundhouses  of  the  Santa  Fe, 
nitthods  which  he  believed  would,  by  increasing  the  efficiency,  demonstrate 
'.•  .^r"'r^  feasibility  of  increasing  the  pay  of  the  workers,  yet  result  in 
diminishing  unit  cost  to  the  company.  In  addition  Mr.  Emerson  set  him- 
self the  task  of  proving  to  the  management  that  a  body  of  skilled,  reliable, 
'/'■^^ndly  workers  could  be  permanently  secured;  of  proving  to  the  workers 
that  without  any  unreasonable  work  effort  on  their  part  their  pay  would 
"•^  3dvanced  far  lieyond  the  wage  scale  for  similar  occupations  elsewhere, 
and  that  the  management  would  not  only  not  begrudge  them  the  increased 
wages,  but  welcome  the  increases  as  evidence  of  better  and  more  economical 
conditions. 


As  appears  on  the  diagrams,  the  movement  one  way  or  the 
other  of  a  single  hue  shows  whether  the  shop  is  improving  or 
retrograding.  As  to  each  foreman,  a  single  comparative  figure 
shows  what  is  doing,  absolutely  irrespective  of  the  kind  ot 
work,  and  as  to  individual  workers ;  not  only  does  the  monthly 
efficiency  figure  show  absolutely  what  each  is  doing,  but  the 
efficiency  of  each  individual  operation   is  ascertainable. 

It  was  not  an  easy  task  to  work  out  this  problem,  undertaken 
jointly  by  the  "Betterment  Department"  on  the  one  hand  and 
by  the  superintendent  of  the  shops,  Mr.  John  Purcell,  and  his 
foremen  on  the  other.       - 

While  the  ideal  end  was  never  lost  sight  of,  every  step  was 
taken  with  care  and  deliberation,  and  for  every  two  steps  for- 
ward one  was  taken  backwards  as  difficulties  developed  which  it 
was  found  easier  to  go  around  than  to  break  through.  In  the 
whole  course  of  three  years  during  which  the  work  was  being 
perfected  it  was  not  found  necessary  to  remove  or  discharge  a 
single  worker  or  foreman,  and  if,  at  first,  there  was  occasional 
friction,  in  the  end  as  to  every  step  there  was  complete  and 
unanimous  accord.  ;;'     •    .  >-. 

At  the  last  meeting  on  this  subject,  attended  bj*  representatives 
of  the  auditing  department,  of  the  mechanical  accounting  de- 
partment, of  the  superintendent  of  motive  power's  office,  and  by 
the  superintendent  of  shops  and  his  betterment  work  assistants, 
and  also  by  the  general  betterment  organization,  the  agreement 
as  to  all  the  radical  points,  as  to  final  and  radical  steps  neces- 
sary, was  unanimous. 

Each  of  the  previous  seven  moves  or  steps  had  been  a  separate 
problem.     A  brief  outline  of  the  successive  steps  follows : 

A    P£RM.\NENT   AND    ST.\Xn.\RD    MeTHOD  OF 

..1  ^ ...  .     .      Determining  Costs. 

Costs  are  of  two  kinds,  those  that  can  be  located  and  those 
that  cannot  be  located.  The  work  of  a  machinist  and  also  of 
his  machine  can  be  located.  The  problem  of  cost  determination 
reduces  itself  into  apportioning  to  each  man  and  each  machine, 
the  indirect  or  unlocated  costs  in  addition  to  the  direct  or 
located  costs.  To  do  this,  each  item  of  indirect  cost  is  appor- 
tioned either  to  men  or  to  machines  or  partlj-  to  one  and  partly 
to  the  other.  Having  thus  secured  two  grand  totals,  one  of 
indirect  men  costs  and  the  other  of  machine  costs,  the 
totals  are  subdivided  to  various  departments.  Whereas  the 
indirect  cost  as  a  whole  may  be  75  per  cent,  of  the  pay  roll, 
within  the  confines  of  a  department,  the  percentage  may  vary 
from  15  per  cent,  up  to  400  per  cent,  showing  how  absolutely 
inaccurate  the  usual  method  is  of  applying  the  same  flat  rate  of 
factor,   surcharge  or  burden  to  all   departments  alike. 

Having  secured  substantial  accuracy  bj'  apportioning  each  class 
of  costs,  men-costs  and  machine-costs,  to  each  department,  no 
great  errors  can  arise  in  any  particular  method  of  subdividing  de- 
partmental charges  to  specific  men  and  machines.  The  simplest 
method  is  therefore  preferable.  The  method  adopted  at  Topeka 
v.as  to  assess  indirect  men-costs  as  a  percentage  on  applied  labor, 
to  assess  all  direct  and  indirect  machine  costs  as  a  yearly  charge 
on  the  inventory  value  of  the  machines.  To  ascertain  the  hourly 
rate  for  each  machine,  the  yearly  charge  to  the  machine  was  di- 
vided by  2,400  hours,  it  being  assumed  that  the  machine  worked 
80  per  cent,  of  the  time.  If  there  were  any  gains  in  simplicity 
to  be  effected  by  modifying  this  general  method  within  the 
boundaries  of  a  department  there  was  no  hesitation  in  allowing 
conmion  sense  to  govern.  For  instance,  when  it  was  discovered 
that  a  direct  worker  on  a  shear  did  200  different  small  jobs  a 
day,  he  was  at  once  considered  an  indirect  worker,  and  when  a 
machine  rate  worked  out  at  $0.01  an  hour,  the  machine  was 
promptly  relegated  to  the  list  of  indirect  machines.  There  is 
no  sense  in  an  accuracy  that  makes  the  distribution  of  cost 
amount  to  more  than  the  cost  itself. 

Power  is  determined  at  so  much  per  horse  power  and  floor 
space  at  so  much  per  square  foot  for  the  plant  as  a  whole 
and  charged  on  a  flat  basis  to  each  department.  H  one  depart- 
ment is  further  from  the  power  house  than  another  and  there- 
fore suffers  a  greater  line  drop  loss,  this  loss  is  considered  a 
plant  loss,  not  a  department  loss,  and  it  is  borne  in  the  form  of 
a  general  increase  in  power  cost.     What  would  one  think  of  a 
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gas  or  water  company  which  charged  more  for  gas  or  water 
because  the  customer  was  farther  from  the  central  plant  or  which 
charged  repairs  of  mains  to  the  customers  served  by  the  mains, 
yet  just  this  kind  of  cost  accounting  has  brought  the  whole  art 
of  factory  cost  accounting  into  deserved  disrepute ! 

With  a  machine  rate,  man  rate,  and  man  surcharge  provided, 
and  time  known,  the  cost  of  every  operation  is  at  once  deter- 
minable. 

TACTS  KNOWN. 

Machine   rate    $0.40  per  hour 

Man   rate    0.30     " 

Man  surcharge   80% 

Time    of    operation 2  hours 

COST  OF  OPERATION. 

Machine   rate    i.i-.k*..     $0.80 

Man's  pay 60 

Indirect    expenses    .48 

Total     $1.88 

It  is  at  once  evident  that  the  cost  (not  including  material) 
varies  with  the  time,  that  if  an  operation  takes  one  hour  it  costs 
half  as  much  as  if  it  takes  two  hours.  The  time  cost  of  machine 
shop  operation  is  very  nearly  one  dollar  an  hour,  rarely  as  low 
as  $o.8o,  for  the  average  combination  of  man  and  machine. 

In  striving  for  shop  efficiency  nothing  is  more  important  than 
the  exact  determination  of  a  fair  standard  time.  Any  guess- 
work, any  hapliazard  application  of  piece-work  schcduks  in  use 
elsewhere  is  sure  to  result  in  disaster. 

These  time  and  cost  determinations  are  for  the  purpose  of 
promoting  shop  efficiency  and  not  for  the  purpose  of  enabling 
the  accountants  to  balance  the  books.  If  the  books  show  that 
the  total  costs  in  a  given  month  are  $105,000,  but  the  total  shop 
cost  for  all  the  items  amounts  to  $100,000  it  is  easy  to  reconcile 
the  two  methods  by  adding  in  the  office  5  per  cent,  to  the  shop 
costs.  If  a  shop  is  temporarily  running  i>n  half  time  it  is  ab- 
surd to  assume  that  the  shop  cost  of  each  operation  is  doubled. 
The  indirect  shop  costs  are  based  on  an  average  rate  for  power, 
an  average  charge  for  floor  .space,  an  average  charge  for  super- 
vision and  an  average  charge  for  maciiine  maintenance.  The 
direct  costs  are  based  on  tlie  average  wage  rate  and  average 
cost  of  materials,  and  these  average  costs  are  not  subject  to 
hourly  or  daily  variation,  but  only  to  slow  changes  based  on 
averages  of  months  or  years. 

The  Betterment  of  All  CoNniTioNS. 

This  was  a  very  large  task  and  involved  everything  that  could 
be  done  to  improve  machines,  tools,  operation  and  general  com- 
fort of  the  men,  as,  for  instance,  better  lighting  and  heating. 
It  is  evident  that  standard  costs  could  not  be  determined  until 
conditions  were   in  the  main  standardized. 

A  Deter.mixatiox  of  Stanu.\rd  Costs. 

This  part  of  the  work  was  most  completely  and  conscientiously 
carried  out.    The  motto  adopted  and  promulgated  by  the  authori- 
ties in  a  pamphlet  distributed  to  the  men  was : 
"Fairness,  not   Favoritism. 
Individuality,  not   Subserviency. 
Efficiency,  not  Drudgery." 

Painstaking,  accuracy,  judgment,  and  fairness  in  ascertaining 
standard  methods  of  performing  work,  is  the  foundation  on 
which  a  lasting  reconciliation  between  employer  and  employee 
must  rest,  as  well  as  the  foundation  on  which  all  cost  accounting 
must  be  based.  The  fame  of  Mr.  Fred.  W.  Taylor,  as  the  dis- 
coverer of  high  speed  st€;*j^  has  overshadowed  his  even  greater 
evidence  of  genius  in  being  the  first  scientifically  to  Standardize 
shop  operations,  to  substitute  for  guesswork  or  spasmodic  ex- 
periment, perfected  scientitic  methods.  Not  only  were  the  best 
men  possible  secured  to  carry  out  these  investigations  along  the 
lines  taught  by  Mr.  Taylor,  but  the  work  was  checked  and 
counterchecked  by  many  different  officials.  The  procedure  was 
as   follows : 

A  time  study  of  a  job  under  actual  working  conditions  by  the 
regular  worker  was  made  by  a  practical  man,  a  machinist,  a 
boiler-maker,  or  a  blacksmith,  as  the  case  might  be.  The  ma- 
chines and  other  conditions,  tools,  belting,  speed,  etc.,  were  first 
adjusted.  It  made  no  difference  whether  the  job  under  observa- 
tion actually  took  a  long  or  a  short  time.  It  was  the  duty  of  the 
observer  to  set  down  a  reasonable  and  proper  time.     As  a   rule 
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the  times  eliminated  from  standard  were  not  those  of  reasonable 
work,  but  those  of  unnecessary  waste. 

Samples  of  Time  Studies. 

Kinishing  an  air  compressor  piston  rod. 

Taking   finishing    cut li,.,% 35  minutes 

Looking  for  chain  to  sling  it  down. 14         •• 

Looking  for  pad  to  put  between  chain  and  piston 8         " 

c.      J  ^i"^'  *''"^-  •  •  -J ••      57  minutes 

Standard   time  adopted 3fl         •• 

Actual  efficiency  of  observed  operation e3.2  % 

The  gain  is  in  the  22  minutes  wasted.  • ;.. 

Laying  out  and  slotting  brass  collar   fit   in   new  cast  iron  driving   bo.xcs,  alt 
bo.xes  over  S»"  brass  fit.    20%    steel  cast   iron. 

D  ..-       ,  ,  .  Actual  Time.     Kstiinated  Time. 

rutting  bo.\  on  machine sy 

Clamping  down,   setting   box g'     2" 

putting    14'  62" 

lurning   tool  around 42" 

Cutting    XI'  39" 

Changing  tool,   grinding 2'   \(j" 

Cutting    2'  66" 

Changing   tool    1'  56" 

Broken   spring,    time   lost 4C'  20" 

Cutting    53'  23" 

Changing   tool   and   Jwlts 1'  15" 

Cutting    3'  39" 

Changing  tool    j'  35" 

Cutting    5»     3" 

Taking  off  box .'..',  3'  32" 


35" 

6' 

14' 

52" 

42" 

11' 

39" 

1' 

0" 

2' 

66" 

42" 

40' 

1' 

3' 

39" 

50" 

3' 

39" 

8' 

4S" 


1   28'  34' 


Total    2 

Efficiency   of   observed    time,   56.3%.      Standard    time    adopted,    1.5   hours. 

The  main  gain  is  in  the  46'  20"  of  time  lost  on  account  of  a 
broken  spring. 

Planing  for  guide  fit  one  Penna.  type  crosshcad,  when  gibs  are  old. 

_.  ,  .      ,  Actual  Time.       Time  Allowed. 

Pick  up  and  place  on  machine 6'  4" 

Set   up  job 22'  1" 

Adjust   pl&ner   head 3'  7" 

Put    in    tool '.  I'  6" 

Run  up  planer   bed 3" 

.Set    tool    2'  2" 

Plane   top    gib ] . '.  21'  2" 

Turn  crosshcad    for   resetting 4'  6" 

Set   up  cross  head 18' 

Plane   bottum   gib 20'  8" 

Unset    job    7'  4" 

l.il't  job  off  planer i,'  5" 


3' 

6" 

12' 

2' 

^rr 

3" 

1' 

7" 

IS' 

8' 

12' 

13' 

3' 

3' 

22' 


Total loo'  47" 

Alliiw    1.2    hrs.    (72    minutes).      Efficiency,    C0%.  .%.: 

These  examples  average  about  60  per  cent,  efficiency,  and  this 
is  a   fair  average  in  an  average  shop. 

The  time  schedules  at  Topeka,  made  when  the  method  was 
first  introduced,  and  also  the  latest  records  show  the  following 
results  between  actual  observed  current  times  and  standardized 
times    subsequently    realized   by   workers: 


Dec, 

1904 

Jan., 

1905 

Feb., 

II 

Mch. 

1* 

Apr., 

II 

Mar. 

1907 

Apr., 

•  i 

Hours 
Standard. 

828.8 
.;.     2.011.17 
.. .      2,780.9 
,  .  .      4,350.2 

.  .      7.049.6 

After  two  years. 

.  .  .    3r),C<»o.2 

. .   60,314.9 


Hours 
Actual. 
1,375.8 
3,613.9 
4,636.1 
7,418.8 
12,748.3 

40,997.3 
64,028.6 


Number 

of  Men.   Efficiency. 


11 
21 

30 
50 
77 

225 

297 


60.2 

65.6 

60. 

58.6 

60. 

89.5 
94.2 


Man  Rate,  $0.32. 

Std.      Actual 

Hours.  Hours. 


.\  CoMP.vKi.sox  OF  Actu.\l  Costs  with   Standard  Costs  as  to 

Every  Oper.\tion. 

This  is  exceedingly  easy.  Each  job  is  assigned  to  each  man 
on  a  work  card  which  states  the  standard  time.  The  man  notes 
his  own  actual  time  which  in  the  aggregate  must  check  with  his 
clock  time. 

AcTiAL  Record  of  Work  Uone  BY  Xo.  02:)10,  Topeka  Shops.  8  Consecu 
TlVE    Uavs    in    March,    1907. 
L^pt.   No.   2. 
Machine  Rate,  $0.33.    Machine  14C0.    Dcpt.  Charge  85%. 
Sched. 
'^'*-     T        ,VK^'^^J'""-  .  Charge. 

•  •  •  .  I  urn    Yi      ott   one  counter-balance,   on  one 

pair  of   wheels S.   036835 

T-84  Turn   tires  on   two  pair   drivers Kng.  1006 

J-2j  Turn  three  p.iir  journals Eng.  1006 

J -26  Turn  one   pair  journals Eng.  1001 

T  63  'Turn  tires  on  three  pair  of  drivers Eng.  1001 

....  Stamp   three   pair    wheels Eng.  1006 

J-2j  Turn   two   pair  journals Eng.  1001 

H177  l*'ace  one  hub   Eng.  1001 

Turn     counterbalance     on     one     pair     of 

wheels    S.   O.   36835 

J-24  Turn  cne  pair  journals Eng.  0166 

....  Stamp   three   pair   wheels Eng.  lOQl 

Make  out  tire  report Shop  Exp. 

.1-21  Turn  three  pair  journals Eng.  176 

M-7  Clean   machine    Shop   Expense 

....  St.Tmp  two  p.nir  wheels Eng.  0160 

T-184  Turn   tires  on   two  pair  of  drivers Eng.  0166 

.l-2"»  Tii;n    one    i>air    journals Eng.  1144 

H-177  Face  six  hubs    Eng.  1144 

T-fiS  Turn    tires    on    one    pair    drivers Eng.  1144 

II-177  Face  one   (1)    huh Eng.  176 

J -25  Turn    three    pair    journals Eng.  1000 


4.1 

4.4 

7.5 
2.3 
12.0 
0.6 
6.0 
0.5 

3.7 
2.2 
0.6 
1.0 
6.6 
0.2 
0.4 
4.4 
2.5 
3.0 
4.0 
0.5 
7.6 


4.1 
4.4 

0.7 
2.6 
12.0 
0.6 
4.6 
0.5 

8.7 
2.2 
0.6 
1.0 
6.1 
0.2 
0.4 
4.0 
2.2 
2.4 
3.4 
0.6 

e.s 
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''"'n 


J  25 
H-177 
]2i 
H  177 
J.25 


Turn  journals   on   one   pair   drivers Eng. 

Face  two   (2)   hubs Eng. 

Turn  journals  on  two  pair   drivers Eng. 

Face  two   (2 )   hubs ^  .  .i  . . . . . . .  .'Eng. 

Turn  one  pair   journals ..:,-;;,>,.iv, . . Eng. 

Face  me  pair  drivers. .....•,»••...•  •■'•.•-••    Eng. 


257 

2.5 

2.6 

1000 

1.0 

0.8 

257 

4.4 

4.0 

515 

1.0 

1.0 

515 

2.5 

2.1 

515 

0.7 

0.7 

85.1        80.0 


Efficiency,  106.4%.  .vA;r;v7 

This  man  is  a  most  upright  and  conscientious  worker,  so  ab- 
solutely fair  and  reliable  that  his  word  and  opinion  is  accepted 
without  question  as  to  corrections  of  a  standardized  time.  He  has 
asked  to  have  standard  times  shortened  when  on  a  series  of  trials 
he  found  them  too  easy,  and  on  the  other  hand  his  opinion  that 
a  time  was  not  long  enough  would  be  given  fullest  weight. 

The  clock  time  for  the  eight  days,  80  hours,  checks  up  the 
time  actually  taken  for  the  jobs,  so  there  is  neither  object  nor 
inducement  to  any  man  to  report  false  times.  Take,  for  instance, 
the  record  of  the  seventh  day: 


Standard  Times. 
7.5 
2.5     .    ,.  . 

1.0  '^.T;..':' 


.Actual  Times. 
U.6 
2.6 
0.8 


11.0     -'■  ■''     "■■-■■'  •-■  ■■■'■■'  10.0 

Assuming  a  man  wholly  unreliable,  or  who  omits  to  report  any 
of  the  actual  times,  it  cannot  make  any  difference  as  to  the  effi- 
ciency report,  since  that  is  based  on  the  clock  cards  and  by  mak- 
ing incorrect  reports  he  has  deprived  himself  of  the  help  that 
would  be  his  due  to  locate  and  overcome  a  difficulty  for  which 
he  may  not  be  personally  responsible.  For  every  man  and  for 
his  whole  time  a  record  of  this  kind  is  potentially  avadable  since 
it  is  contained  on  his  work  cards. 

The  efficiency  of  each  man  is  tabulated  each  inonth.  Four  ac- 
tual cards  are  given  as  samples : 


Santa  Ft   Efficiency   Record. 


John  Doe. 

Machinist.     Dept.    2. 
Total  Time.  I'er  Cent. 

Month.     Rate.   Standard.  Actual.  Efiic'y.  Sonus. 
Jan.,    '07    $3.20       281.8       261.0       108.0       28.0 


No.  23. 


Feb.. 

•07 

247.6 

226.0 

109.6 

29.5 

.Mar., 

•07 

28,S.7 

260.5 

10S.8 

29.0 

Apr., 

•07 

283.9 

258.0 

110.0 

30.0 

Amount  .\mount      Total 

Wages.    Bonus.    Earnings. 

$83.52       $23.38       $106.90 

72.32  21.33  93. C5 

83.30    24.17    107.53 

82.56    24.77     107.33 


An  absolutely  steady  worker. 


No.  44. 


Santa  Fe  Efficiency  Record. 
H.  J.  Doe. 

Machinist.     Dept.    1. 
Total  Time.  Per  Cent. 

Month.  Rate.  Standard.  Actual.  Effic'y.  Boiuis. 
Jan.,  '07  $3.40  174.0  15S.0  110.2  30.0 
Feb.,   '07  201. 4       220.0       117.3       37.5 

Mar.,   '07  322.8       250.0       129.0       49.0 

Apr.,    '07  322.6        233.0        13&.5        5S.5 

A  man  stimulated  by  bonus  to  faster  and  faster  work. 


Amount 

.\mount 

Total 

\\  ages. 

Honus. 

Earnings. 

$53.72 

$10.12 

$69.84 

75.48 

28.30 

103.78 

85.00 

41.65 

126.65 

79.22 

46.34 

125.56 

Santa  Fe  -Efficiency  Record. 
M.  T.  Doe. 

Machinist.     Dept.    1. 
Total  Time.  Per  Cent. 


No.  38. 


Month.     Rate.   Standard. 

Actual. 

Efiic'v. 

Bonus. 

Wages. 

Bonus.    Earnings. 

Jan.,    -07    $3.00       102.7 

95.0 

108.1 

2.8 

$28.50 

$7.98          $36.48 

fel).,    '07                     147.3 

210.0 

70.1 

.22 

63.00 

.13            63.13 

Mar.,  '07                     93.7 

157.5 

59.5 

.... 

47.25 

47.25 

Apr.,   '07                   130.7 

227.0 

57.0 
Quit. 



68.10 

68.10 

A  man,  capable,  but  unsteady  and  indifferent,  who  finally  quit 
of  his  own  accord.  •':..'••■■ 


Santa  Fe  Efficiency  Record. 


Month. 
Jan.,     '07 
Fell.,   '07 
Mar.,    '07 
Apr..  '07 


Chas.  Doe. 

No.  11. 

Machinist.      Dept.    1. 

Total  Time.              Per  Cent. 

Amount 

.Amount 

Rate.  Standard.  Actual.  Effic'y.  Bonus. 

Wages. 

Bonus. 

$3.00           82.6           99.0           83.4         5.25 

?29.70 

^  $1.56 

182.4       221.0         82.5       4.62 

66.30 

3.06 

20:i.7        253.5          80.1        3.52 

76.05 

2.68 

77.7       109.0         71.3         .46 

S2.70 

..  .  4S 

Total 

Earnings. 

$31. 2n 

69.36 

78.73 

S2.8.=V 


A  man  worth  standard  wages  and  very  little  more. 

The  efficiency  reward  is  on  a  sliding  scale.  It  begins  at  67 
per  cent,  and  increases  rapidly  according  to  a  table  carried  out 
to  tenths  of  a  per  cent. 


Percent.  v-'  -X- V:^^;- 

Eificicncy.    ■'■,  ;\    '   '-^y  ;■:.;•• 

70 

75 

80 

85 

90 

»5 

100 20.00 

110.. 30.00 

120 40.00 

150 70.00 

200 , 120.00 


Bonus  Above 

Standard  Wages. 
0.00 
0.22 

1.31 
3.27 
6.17 
9.91 
14.53 


i    1           ( i    j-f^  ii  t 1 

i   '              :.■  :'■-■::  \-y ■■'■■■'              ■  ..     .-|.    J 

-             ■"-                   '■        "/v            .    '    -.  ■                                                    ■■";.. 

I     J     ■■.."V:"                                     ■'.,:-■■■".■.''  ''^.•-■'    ■ 

\ 

i  \  ■  ■■-■            ""  'y---  '■■.^-    ■  . ■^■-.'  . 

y 

{i 

\ 

\               -            i                                                   t 

"^i         ' 

^^T^       ■       1         ■       ' 

1             ^^*!— 1--«__^ 

" .  '     \V  ^"1 — r~^-* 

The  Rf.w.vrd  to  I-okemen. 

The  efficiency  of  the  foreman  depends  on  the  efficiency  of  all 
the  men  under  him.  If  all  the  men  average  100  per  cent,  the 
foreman  receives  20  per  cent,  increase  on  his  own  wages.  Under 
some  other  foreman  the  e.xtra  earnings  of  the  men  might  be  in 
the  aggregate  more,  but  not  average  as  well,  if  some  men  were 
very  good  and  others  very  poor.  Such  a  foreman  would"  earn 
less  increase,  so  it  is  to  the  advantage  of  a  foreman  to  bring 
up  his  whole  force  evenly. 

The  curve  of  bonus  earnings  is  curiously  close  to  a  hyper- 
bola.    There  are  many  men  who  earn  low  bonus,  there  are  a 

8U 


70 
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few  men  who  earn  high  bonus,  and  the  higlier  the  bonus  the 
lower  the  unit  cost.  ^  V  .  ^ 

Shop  Efficienxv  as  a  Whole. 

Shop  efficiency  as  a  whole  is  determined  by  the  average  effi- 
ciency of  all  the  workers.  The  two  diagrams  show  the  same 
shop  in  two  successive  months  and  the  improvement  in  the 
second  month  is  largely  due  to  the  lessons  in  the  diagram  of  the 
first  month.  It  is  plain  that  the  shop  is  improving  when  the 
average  efficiency  line  moves  to  the  right,  that  it  is  retrograd- 
ing when  it  moves  to  the  left.  It  can  be  made  to  move  to  the 
right  by  finding  out  what  the  matter  is  with  the  men  whose 
average  efficiency  is  low,  and  all  workers  with  an  efficiency 
under  70  per  cent,  should  be  investigated.  The  record  is  there 
not  only  as  to  monthly  efficiency,  as  a  whole,  but  as  to  every 
single  job  done  in  the  month.  It  often  happens  that  efficiency 
falls  through  no  fault  of  the  worker,  as  when  a  steel  casting  is 
so  hard  as  to  make  normal  work  impossible.  In  very  marked 
cases  of  this  kind  temporary  schedules  are  put  into  effect  to 
suit  the  peculiar  and  exceptional  occurrence. 

The  diagrams  show  that  while  even  in  the  best  shop  the 
greater  part  of  the  workers  are  normally  good,  there  are  a  few 
geniuses  far  in  advance  and  some  stragglers  far  in  the  rear. 
It  would  be  utterly  futile,  even  if  the  management  was  so  in- 
clined, to  demand  from  the  average  man  the  results  given  by 
the  geniuses.  The  only  proper  way  is  to  reward  these  excep- 
tional men  suitably  and  fully  for  their  special  skill.  The  very 
poor  men  are  but  a  small  part  of  the  whole,  only  4  per  cent. 
The  attempt  to  base  wages  on  the  efficiency  of  this  4  per  cent. 
is  as  iniquitous  and  ridiculous  as  at  the  other  end  to  offer  nor- 
mal wages  for  the  extraordinary  output  of  the  geniuses.  Men 
who  continuously  cannot  or  will  not  do  a  fair  day's  work  for 
normal  pay  are  out  of  place  in  a  modern  shop  and  should  seek 
some  other  occupation. 

Because  the  better  mei>  are  rewarded  for  their  own  greater 
skill,  because  the  check  of  every  operation  permits  the  correc- 
tion of  any  condition  which  is  a  detriment  to  the  worker,  be- 
cause it  also  permits  infallibly  the  detection  of  incompetent  and 
listless  men,  it  is  perfcctlj  possible,  month  by  month,  to  move 
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the  efficiency  line  forward.  Competitors  will  not  know  enough 
to  pay  as  much  for  the  best  men,  who  therefore  remain  as  an 
asset,  growing  yearly  more  valuable;  competitors  will  not  know 
enough  to  correct  bad  conditions  or  promptly  to  eliminate  in- 
competent men,  so  they  will  continue  to  run  shops  with  an  effi- 
ciency of  (<o  per  cent,  or  K-ss,  when  100  per  cent,  to  IJO  per  cent. 
is  attainable. 

The  Use  of  Standard  Costs  in  Accounting. 

Since  every  job  is  standardized  it  necessarily  has  a  standard 
cost.  How  ridiculous  it  would  be  for  a  railroad  company  to 
attempt  to  vary  its  ticket  prices  on  account  of  accidental  delays 
or  extraordijiary  expenses,  as  for  a  wreck. 

It  is  not  less  ridiculous  to  attempt  to  ft)lIow  into  costs  acci- 
dental variations  of  shop  operation.  If  a  fast  worker  is  on  a 
job  one  day  and  a  slow  worker  on  the  same  job  the  next  day, 
both  have  varied  from  standard,  but  the  selling  price  of  what 
they  have  made  nas  not  changed. 

Variations  from  standard  costs  are  accidents  of  shop  operation 
and  are  to  be  taken  care  of,  not  in  detail  but  as  a  whole,  by  a 
factor  added  in  the  office,  in  the  examples  of  the  two  months. 
the  efficiency  of  labor  was  89.5  in  March.  Actual  labor  costs 
were  therefore  11. 7  per  cent,  higiier  than  standard.  This  11.7 
per  cent,  could  have  been  applied  to  each  item  of  the  output  in 
the  following  month.  In  April  the  actual  costs  were  6.2  above 
standard,  so  for  May  6.2  per  cent,  could  have  been  added  to  the 
direct  labor  part.  The  discrepancies  should,  however,  be  aver- 
aged for  at  least  twelve  months,  and  if  this  was  done  it  would 
be  found  that  the  fluctuation  in  office  factor  to  be  thrown  for- 
ward with  the  succeeding  month  would  not  vary  as  much  as 
I  per  cent,  from  month  to  month. 

The  Effects  of  this   System   of 
Shop  Man.v.ement. 
( I )  To   increase   output    enormously   without    a<lding   to    shop 
equipment  or  space. 

(_»)    To  reduce  unit  costs  as  much  as  30  per  cent,  or  more. 

(3)  To  increase  the  pay  of  the  best  men  as  much  as  30  per 
cent,  on  the  average. 

(4)  To  hold  permanently  the  best  men. 

(5)  To  know  accurately  the  cost  of  every  item  before  work 
is  begun  on  it. 

Relations   of  costs   atid   efliciencics   in   a  shop  working   10.000 

hours   a   day.   average   wages  $0.36.   average   machine   rate  $0.40 

per  hour,  average  burden  $0.24  per  hour. 

Efficiency 

60 
7» 
80 

«M» 

100 

no 

120 


termine  the  efficiency  of  each  engine,  exactly  as  in  the  Topeka 
shop  it  has  been  perfected  to  determine  the  efficiency  of  each 
man.  Even  as  men  in  average  shops  work  with  less  than  60  per 
cent,  efficiency,  so  also  do  engines  work  with  less  than  the  Go  per 
cent,  efficiency.  What  was  done  witli  the  men  in  the  shop  can  bi 
done  with  engines. 


STAY  BOLT  CLUTCH. 


A  simple  but  very  efficient  stay  bolt  clutch  is  shown  on  the 
accompanying  drawing.  This  was  devised  by  Mr.  A.  W.  Martin, 
tool  room  foreman  and  apprentice  shop  instructor  at  the  Bright - 
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wood  shops  of  the  Big-I-our.  All  of  the  parts  are  of  soft  steel, 
case  hardened,  except  the  clutch,  which  is  of  hardened  tool  steel. 
The  clutch  is  eccentric  and  the  greater  the  pressure  exerted  in 
turning  the  stay  bolt  the  tighter  it  will  grip;  when  the  pressure 
is    released   the   clutch    readily   loosens. 


FLExiniLiTY  OF  MoTOR  Car  Engine. — Motor  car  No.  8  was 
equipped  with  a  200  horse-power  ga.soline  engine,  designed  and  '. 
built  at  the  Union  Pacific  shops,  at  Omaha.  i'he  engine  was 
designed  particularly  for  motor  car  service,  and  the  hope  for 
a  flexible  control  engine  has  been  fully  realized,  the  engine; 
being  able  to  start  and  accelerate  the  car  from  zero  to  sixty 
A  shop,  as  above,  increasing  its  efficiency  from  Go  to  120  per      miles  an  hour  simply  by  varying  the  speed  of  the  engine.    If  the 


Incrc.nse 

Total  Cost 

Reduction 

Inceascd 

i.'i   Wages. 

P.r   Mav. 

in   I'nit   Cost. 

Output. 

(1 

Kt.OOO 
1 0.(107 .  fii? 

7.112 

14.24 

1G.7 

117.72 

Ill  117.7-.' 

24.12 

.•?.-{ .  it 

.•fifi.70 

lo,:t,-.(i.7<i 

:m.!»« 

M. 

7-.>ii. 

M.7-.>ii 

:{.=>.  f.8 

«6 . 7 

loso. 

1I,(»M» 

30 .  Ofi 

Hi. 3 

1444. 

n,4»4 

4;{.oo 

100. 

^- •,.>'■ 


cent.,  not  impossible  of  realization,  increases  wages  44.4  per  cent., 
decreases    unit    cf>sts   43   per   cent,    and   diiul)Ies  the  output. 

The  system  is  equally  applicable  to  railroad  operations  as  a 
whole,  t.  e.,  the  mileage  of  engines  and  cars  and  tonnage  move- 
ment.    It  is.  in  fact,  on  the  Santa  Fc  now  being  adapted  to  de- 


car  attains  a  speed  of  fifty  miles  an  hour,  and  it  is  desired  to  run 
slower,  it  can  be  accomplished  by  simply  closing  down  the  throt- 
tle, reducing  the  consumption  of  gasoline,  and  therefore  saving 
fuel.— 3/r.  IV.  R.  McKccn,  Jr.,  at  the  New  York  Railroad  Club, 
Apr.,   1907. 
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REAL  APPRENTICESHIP. 


By  G.  M.  Basford.* 


Probably  no  subject  which  has  been  continuously  before  the 
railroads  of  this  country  for  many  years  has  received  more  inter- 
ested attention  during  the  last  few  years  than  methods  of  re- 
i  riiiting  the  service  by  apprenticeship. 

While  some  important  items  of  organization  and  management 
;is  well  as  engineering  construction  become  fads  and  are  over- 
.jiiiie,  there  is  no  danger  whatever  of  such  a  result  in  connection 
with  apprenticeship.  This  is  true  chiefly  because  the  conditions 
surrounding  recruiting  have  been  so  long  neglected  as  to  promise 
improvement  for  any  kind  of  effort.  This  is  equivalent  to  saying 
that  the  apprentice  situation  cannot  be  made  worse. 

A  very  general  movement — especially  in  the  eastern  section  of 
the  country — in  the  direction  of  trade  schools  indicates  the  wide 
interest  in  the  general  subject  on  the  part  of  both  manufacturers 
and  educators.  While  this  movement  suffers  somewhat  from  a 
lack  of  definiteness  it  seems  impossible  that  anything  but  great 
good  can  come  from  it.  If  communities  engage  in  trade  school 
rKvelf»pment  the  whole  country  will  be  benefited,  but  the  benefit 
will,  for  a  long  time,  be  diffused  and  indefinite.  Xo  matter  what 
the  trade  school  development  may  be,  there  will  yet  remain  a 
vast  problem  of  the  most  specific  kind  in  supplying  large  organ- 
izations with  the  leadership  talent  of  which  they  stand  so  greatly 
in  need.  Trade  schools  will  not  fill  this  want,  because  what  is 
needed  for  this  development  is  the  training  of  recruits  in  these 
large  organizations  in  such  a  way  as  to  keep  the  young  men, 
(luring  this  training,  under  the  controi  pf  Uie  influences  which 
conduct  the  organizations  themselves.      /'"T- 

The  large  industrial  establishments  and  large  railroads  share 
ill  the  problem  of  providing  the  men  of  the  future:  and  these 
iiKii  cannot  be  trained  for  them  by  outside  influence — no  matter 
how  good  this  influence  may  be  or  how  well  directed.  This 
means  that  large  organizations  must  conditct  their  own  training 
schools;  and,  that  this  fact  is  forcing  itself  upon  the  attention 
of  those  who  are  carrying  the  heaviest  responsibilhies  of  man- 
agement, is  clearly  indicated  by  the  interest  now  expressed  in 
.ipprenticeship  plans  and  methods  by  some  of  the  largest  organi- 
zations of  the  country. 

The  prediction  was  made  several  years  ago  to  the  effect  that 
before  long  a  wave  of  apprentice  education  would  pass  from  one 
end  of  this  country  to  the  other.  This  has  already  occurred, 
but  we  are  to  have  another  and  larger  wave.  To  those  who  are 
to  be  responsible  for  the  future  development  in  this  direction,  the 
work  which  has  already  been  accomplished  is  exceedingly  im- 
portant; and  no  one  need  now  feci,  in  establishing  an  apprentice- 
ship system  to  meet  modern  conditions,  that  he  is  tilling  new 
ground  or  that  he  lacks  sufficient  and  satisfactory  precedent. 

Perhaps  a  few  principK-s  which  seem  most  likely  to  lead  to 
complete  success  may  be  appropriately  noted  here. 

hirst  of  these  is  to  really  return,  in  effect,  to  the  fundamentals 
of  the  ancient  apprenticeship,  not  of  a  generation  ago,  but  per- 
haps three  or  four  generations  ago,  when  industrial  units  were 
'^o  small  as  to  render  it  possible  for  the  master  to  give  his  per- 
sonal attention  to  the  apprentice.  When  these  units  became  large 
enough  to  introduce  a  journeyman  helper  for  the  master,  our 
present  troubles  began.  We  need  to  get  back  to  the  time  when 
there  were  no  helpers,  but  the  blacksmith,  himself,  trained  the 
hoy  and  looked  after  his  moral  and  intellectual  as  well  as  me- 
chanical training.  Of  course,  to-day.  the  master  cannot  do  this, 
because  of  the  change  which  numbers  have  brought;  but  the 
master  to-day  may  delegate,  to  a  well  qualified  man,  these  most 
important  duties.  The  very  fact  that  men  qualified  to  train  boys 
•ire  so  difficult  to  obtain  illustrates  the  distance  which  we  have 
drifted  from  the  path  of  rectitude.  Our  first  principle,  then,  is  to 
■-^•lect  the  best  man  to  be  found  for  this  executive  work,  the  most 
important  part  of  which  is  to  see  that  the  Ixiys  are  taught  trades 
m  accordance  with  the  promises  which  are  so  freely  given  them 
m  the  indentures.  Having  selected  the  man  to  teach  the  trades, 
he  must  be  given  authority  which  will  permit  of  success ;  and,  if 
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some  slight  inconveniences  occur,  they  must  be  met,  for  it  is 
certainly  as  important  to  produce  men  as  it  is  produce  ma- 
chinery. 

Another  principle  is  mental  training  which,  to  insure  complete 
success,  must  be  parallel  and  simultaneous  with  the  manual 
training  in  order  that  the  boy  may  understand  his  work — that 
he  may  know  his  materials,  understand  his  methods,  and  that 
he  may  know  the  reasons  for  what  he  does.  For  this,  niglit 
schools  will  not  suffice,  and  it  seems  fair  to  say  that  no  re- 
cruiting system  can  approach  the  ideal  which  does  not  provide 
this  mental  training  by  taking  the  school  to  the  boy;  taking  it  in 
working  hours  and  compelling  his  attention  to  it  as  being  as  vital 
a  part  of  his  apprenticeship  as  the  trade  itself.  This  requires 
another  sort  of  substitute  for  the  master  of  years  ago  in  the 
form  of  one  who  is  prepared  to  contribute  to  the  mental  training 
the  equivalent  to  the  manual  training  of  the  shop  instructor. 

It  is  important  that  the  apprentice  should  come  into  contact 
with  the  real  problem  of  the  shop  and  that  he  should  work  as 
nearly  as  possible  upon  the  same  basis  as  the  workmen,  knowing 
that  the  product  which  he  contributes  is  part  of  the  general 
product  of  the  plant.  He  should  at  once  come  into  contact 
with  the  commercial  questions  of  cost  and  incidentally  with  the 
problem  of  management  in  the  organization,  so  that  he  may  see 
where  the  workman  and  employer  fit  into  the  general  scheme. 
In  the  mental  training  the  same  idea  appears.  This  offers  no 
field  for  the  lover  of  "pure  mathematics,"  but  it  offers  a  wonder- 
ful field  for  the  man  with  practical  ideas  who  understands  the 
apprentice  mind  and  knows  the  questions  which  are  constantly 
arising  with  respect  to  the  work  of  the  shop.  Mechanical  draw- 
ing offers  the  readiest  educational  medium,  and  the  development 
of  this  subject  will  lead  to  a  clear  view  of  the  entire  educational 
scheme.  The  brain  and  the  hand  must  be  trained  simultane- 
ously. 

While  other  fundamental  principles  may  be  enumerated,  but 
one  more  will  be  mentioned,  which,  embodied  in  the  form  of  a 
question,  is :  What  is  tp  become  of  the  apprentices  when  through 
with  their  terms?  All  that  need  be  said  about  this  is  that  until 
the  organization  is  such  that  a  wide-awake,  ambitious  apprentice 
may  profitably  grow  into  it,  witli  a  view  of  spending  his  life 
there,  the  apprenticeship  effort  should  not  be  inaugurated.  Prob- 
"ably  tlie  most  vital  element  in  the  success  of  any  apprentice 
scheme  is  that  the  organization  should  be  such  as  to  be  worthy 
of  receiving  well  prepared  apprentices.  The  organization  ma> 
need  the  first  attention.  How  many  of  our  railroads  or  our  in- 
dustrial establishments  approach  the  ideal  in  this  respect? 


Stor.^ge  of  Locomotive  Coal  in  C.\ks. — The  importance  of 
providing  storage  room  so  as  to  cut  down  the  delay  of  cars  as 
much  as  possible  is  ordinarily  underestimated.  One  day's  stor- 
age of  locomotive  coal  in  cars  on  the  Pennsylvania  system  costs 
more  than  $300,000  a  year,  figuring  that  the  cars  arc  worth  one 
dollar  a  day  each.  An  expenditure  of  $4,000,000  would  be  justi- 
fied to  avoid  holding  two  days'  supply  of  coal  in  cars,  consider- 
ing that  the  structure  costs  15  per  cent,  of  the  original  cost  for 
interest,  depreciation  and  maintenance.  Figuring  40  tons  to  the 
car,  storage  in  cars  costs  2?/?  cents  per  ton  per  day,  and  an  ex- 
pense of  $61  a  ton  is  justifiable  to  avoid  it.  Ordinarily,  storage 
in  the  bin  is  much  cheaper  than  in  cars,  yet  the  usual  practice  is 
to  keep  from  one  to  five  days'  supply  stored  in  cars  at  the  dif- 
ferent plants. — Report  of  Committee,  Amcr.  Ry.  Eitg.  &  M.  of 
IV.  Assoc. 


Water-tube  Locomotive  Boilers  Possible. — The  compound 
locomotive  has  shown  its  ability  to  develop  more  power  per  ton 
of  weight  than  the  single  expansion  engine,  and  its  increasing 
use  in  the  future  may  be  expected.  The  balanced  type  is  tin* 
most  promising  for  high  speed  service,  while  for  slow  and  heavy 
freight  service  the  Mallet  type  seems  particularly  suitable.  Rad- 
ical changes  in  design,  such  as  the  introduction  of  the  water- 
tube  boiler,  for  example,  are  by  no  means  beyond  the  limits  of 
possibility;  while  superheated  steam  may  play  an  important 
part  in  the  solution  of  the  transportation  problem. — Paul  T. 
Warner  before  the  Franklin  Institute. 
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The  Master  Mechanics'  As.sociation  will  meet  at  Atlantic  City, 
N.  J.,  June  12,  13  and  14.  and  the  Master  Car  Builders'  Asso- 
ciation will  meet  June  17-,  18  and  19.  The  meetings  of  both 
associations  will  be  held  in  the  Sun  Parlor  on  the  Steel  Pier. 


CO-OPERATION 


A  division  may  be  said  to  be  well  inunagcd,  as  far  as  its  power 
is  ct>ncerned,  when  the  following  four  features,  which  to  a  certain 
extent  are  co-rclatcd  and  dependent  uiK)n  each  other,  are  nicely 
adjusted.  These  are,  a  reasonable  mileage  per  engine  failure;  a 
reasonable  cost  for  repairs  per  mile  run ;  a  reasonable  per  cent 
of  iK)wer  out  of  service  at  a  li.xed  hour  (.omitting  engines  held 
twenty-four  hours  or  less),  and  a  reasonable  mileage  between 
general  repairs.  Any  attempt  to  make  a  showing  on  one  of 
these  items  without  reference  to  the  other  three  will  probably 
show  on  careful  hivestigation  that  it  hi-.s  been  made  at-  the 
expense  of  the  others.  The  master  mechanic,  in  order  to  be 
really  successful,  must  secure  the  co-operation  of  the  division 
superintendent  to  assist  in  keeping  these  four  features  balance.!. 
Unless  these  two  officers  do  co-operate  and  assist  each  other 
good  results  cannot  be  expected.  Probably  no  other  one  thing 
can  do  quite  so  nmch  to  reduce  the  net  earnings  as  friction  or 
ill  will  between  these  two  departments  and  vice  versa.  The 
problem  of  operating  a  railroad  is  so  great  that  it  requires  sev- 
eral different  departmeiits,  but  it  must  not  be  lost  sight  of  that 
they  are  all  working  for  one  purpose  and  that  they  have  .1 
common  treasurv. 


THE   SUPERHEATER   IN   LOCOMOTIVE  PRACTICE. 


The  article  by  Mr.  William  Schmidt  in  this  number,  <lescriii- 
tive  of  a  Swiss  locomotive  litted  with  his  latest  design  of  super- 
heater, is  of  special  iiUcrcst  as  illustrating  the  tendency  abroad 
toward  a  higher  degree  of  superheat.  Mr.  Schmidt  is  probably 
the  leading  authority  on  this  subject  among  foreign  engineers 
and  the  alterations  in  his  well-known  smoke  tube  type  of  super- 
heater, for  the  purix)sc  of  holding  the  steam  longer  in  contact 
with  the  hot  gases  and  thus  giving  it  a  higher  temperature,  in- 
dicate his  ideas  on  the  subject,  lie  claims  that  unless  the  steam 
is  sufficieiuly  superheated  to  prevent  all  the  cylinder  condensa- 
tion the  full  benelits  of  superheating  are  not  obtained.  As  con- 
densation depends  largely  on  the  area  of  cylinder  surface  and 
the  temperature  or  pressure  at  exhaust,  it  is  easily  seen  that  with 
large  cylinders  working  at  a  short  cut-off  this  mu.st  necessarily 
be  considerably  higher  than  with  smaller  cylinders  and  a  later 
cut-oft'.  Conversely  this  means  that  highly  superheated  steam 
permits  the  use  of  larger  cylinders  and  much  shorter  working 
cut-off.  This  point  is  well  illustrated  by  the  locomotive  de- 
scribed. 

Granting  that  the  full  benefits  of  superheating  cannot  be  ob- 
tained unless  all  condensation  is  prevented,  still  it  is  reasonable 
to  expect  that  a  proixjrtional  benefit  can  be  secured  by  a  lower 
degree  of  superheat,  which  partially  prevents  or  reduces  con- 
densation or  at  least  guarantees  dry  steam  at  the  cylinders  with 
foaming  boilers,  and  it  is  for  this  purpose  that  a  design  of  su- 
perheater has  recently  appeared  in  this  country  and  is  now  being 
applied  to  a  number  of  locomotives. 


ALL-STEEL  PASSENGER  SERVICE  EQUIPMENT. 


The  need  of  stronger  and  non-combustible  passenger  equip- 
ment is  becoming  more  and  more  recognized  and  it  is  apparently 
oidy  a  question  of  time  when  cars  which  meet  certain  re(|uire- 
ments  in  this  comiection  will  be  demanded  by  national  legis- 
lation. The  development  of  the  all-steel  freight  car  and  the 
satisfactory  service  which  it  has  given  on  roads  where  it  has 
been  used  in  large  numbers,  together  with  the  fact  that  the  all- 
steel  passenger  cars  which  have  been  in  service  in  the  New 
York  Subway  for  the  past  two  years,  have  proved  very  satis- 
factory,  would   indicate   that   there   is  no  reason  why  the   steel 
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passenger  coaches  cannot  be  designed  for  heavy  service  on  steam 
ruails  which  would  be  equally  advantageous. 

I"or  the  past  six  months  we  have  presented  detailed  descrip- 
tions of 'all-steel  coaches,  which  are  being  placed  in  service,  at 
the  rate  of  one  a  month.  In  designing  these  cars  the  mistakes 
in  the  introduction  of  all-steel  freight  equipment  should  be 
avoided,  thus  facilitating  their  introduction  and  saving  the  rail- 
road managements  much  useless  trouble  and  expense.  It  is  of 
vital  importance  that  before  the  railroads  introduce  this  new 
(■(luipment,  the  designs  be  carefully  considered  with  a  view  to 
srcuriiig  the  advantages  resulting  from  extensive  interchangc- 
aliilitv  and  standardization.  We  have  been  fortunate  in  secur- 
inj(  a  series  of  articles  on  this  .subject,  compiled  jointly  by  Messrs. 
Clias.  F.  Barba  and  Marvin  Singer,  Ixjth  of  whom  have  had 
s|Kcial  opportunities  for  making  a  thorough  study  of  the  devel- 
(.l)nu'nt  of  all-steel  freight  car  equipment,  and  of  what  has  thus 
far  been  accomplished  in  developing  designs  for  passenger  equip- 

nunt.     The  first  of  these  articles  is  presented  in  this  issue. 

***** 

The  placing  of  an  order  for  200  all-steel  70-ft.  passenger 
coaches  by  the  Pennsylvania  Railroad  is  particularly  significant. 
Tlie  size  of  the  order  for  an  entirely  new  and  comparatively  un- 
tried equipment  would  seem  to  indicate  that,  after  a  most  care- 
ful study  of  present  conditions  and  future  probabilities,  this  com- 
pany has  concluded  that  the  steel  passenger  train  is  the  correct 
solution  for  many  of  the  passenger  traffic  problems  and  pro- 
poses to  put  its  convictions  into  practice  at  the  earliest  possible 
moment.  It  also  makes  the  design  adopted  for  these  cars,  de- 
tails of  which  are  given  in  this  issue,  of  special  interest.  ' 


THE  MOTIVE  POWER  DEPARTMENT  PROBLEM. 

A  railroad  will  spend  several  tliousand  dollars  for  a  machine 
tool  which  will  increase  the  output  of  a  certain  class  of  work, 
or  do  it  more  economically.  Special  appliances  arc  placed  on 
locomotives  at  a  considerable  cost,  either  to  increase  their  ca- 
pacity or  improve  their  efliciency.  This  is  all  very  well  and 
^liould  be  encouraged.  There  are,  however,  other  features,  pro- 
ductive of  greater  economies  and  higher  efficiency  for  the  same 
ixpenditure,  which  are  often  overlooked  and  the  importance  of 
which  is  not  generally  realized. 

Suppose  the  new  machine  tool  docs  the  work  for  one-half  o! 
what  it  cost  with  the  old  methods,  being  careful  in  making  these 
comparisons  to  include  all  surcharges.  Even  though  this  saving 
was  made  on  the  most  important  tool  in  the  shop  it  would  be 
hut  a  very  small  percentage  on  the  total  cost  of  shop  operation 
and  yet  we  find  men  in  the  most  important  positions  in  the  mo- 
tive power  department  devoting  a  considerable  part  of  their  time 
to  problems  of  just  about  this  kind  or  type,  whether  it  be  in  the 
shop  or  OH  the  road,  instead  of  tackling  some  of  the  bigger 
problems  which  are  possibly  not  quite  so  apparent,  but  which 
if  solved  will  produce  much  greater  and  more  far-reaching  re- 
sults.    '>•'•• 

*  «■■:.,..■.     »  ♦  * 

^  ou  know,  in  a  general  way,  that  you  have  men  in  your  or- 
Ranization  who  are  less  efficient  than  others  on  the  same  class 
"f  work,  but  have  you  ever  made  an  attempt  to  determine  ex- 
•ictly  the  comparative  efficiency  of  your  men  and  to  improve  or 
lilt  off  the  less  efficient  men?  The  results  accomplished  at  the 
lopeka  shops  of  the  Santa  Fe,  described  by  Mr.  Harrington 
'■-merson-  on  page  221  of  this  issue,  are  startling.  In  two  years 
tile  average  efficiency  of  the  men  in  the  shop  was  increased  from 
00  to  94!/^  per  cent,  and  the  work  is  now  only  well  started.  The 
method  of  determining  the  exact  efficiency  of  each  man  in  the 
'•rganization  has  only  been  in  operation  for  a  short  time  and 
the  lessons  which  were  learned  from  the  figures  for  March,  1907, 
were  such  as  to  make  it  possible  to  increase  the  average  efficienry 
<^'f  the  men  from  89.4  to  94.5  per  cent,  in  the  following  month. 

he  importance  of  these  figures  becomes  more  readily  apparent 
when  we  learn  that  the  efficiency  of  the  average  railroad  shop, 
f»r  shop  of  any  kind,  based  on  the  above  measure  of  efficiency, 
>s  probably  as  low  as  50  per  cent. 


Surely  something  is  wrong  with  our  methods  and  very  great 
improvements  are  possible  when  the  difference  between  the  effi- 
ciency of  two  men  in  the  shop  is  as  great  as  500  or  6(X>  per  cent, 
and  where  by  a  careful  and  systematic  effort  it  is  possible  to 
improve  the  average  efficiency  of  the  men  in  a  shop  50  per  cent. 

i»  two  years.  : 

'"  .»'  -     •■«"-"       *  «  * 

The  method  of  accurately  determining  the  efficiency  of  the 
roundhouse  as  a  whole  and  of  each  employee  in  it  would  appear 
to  be  very  much  more  difficult  than  for  a  repair  shop,  in  fact 
would  seem  almost  out  of  the  question.  The  problem  has,  how- 
ever, been  successfully  solved  on  the  Santa  Fe  as  is  indicated 
in  the  article  on  "Roundhouse  Betterment  Work,"  by  Mr.  J.  F. 
Whiteford,  on  page  216  of  this  issue.  The  effect  of  men  work- 
ing in  groups,  or  alone,  the  method  of  determining  the  amount 
of  bonus  due  each  man  and  of  determining  and  improving  the 
efficiency  of  each  worker  and  of  the  roundhouse  as  a  whole 
should  be  studied  carefully  not  only  by  those  who  are  interested 
in  roundhouse  work,  but  also  by  those  interested  in  the  labor 
question  at  large. 

Mr.  Hasting's  article  on  the  '"Efficiency  of  the  Worker  and 
His  Rate  of  Pay"  is  worthy  of  the  most  careful  study,  and  while 
the  reader  may  possibly  not  agree  with  his  final  conclusions  they 
should  receive  thoughtful  consideration.  The  advantages  and 
disadvantages  of  the  day  rate,  piece  work  and  the  bonus,  or 
individual  effort  system,  are  clearly  brought  into  contrast  and 
Mr.  Hasting's  suggestion  would  seem  to  approach  more  closely 
to  the  ideal  than  any  of  these. 

*  *  *  *  * 

After  all,  the  great  problem  confronting  us  to-day,  whether 
on  the  railroad  or  in  commercial  organizations,  is  that  of  men 
and  this  is  to  be  solved  by  not  only  perfecting  the  organization 
with  a  view  to  improving  the  efficiency  of  each  employee,  as  sug- 
gested above,  but  also  by  providing  a  means  for  supplying  skilled 
workmen,  better  educated  and  more  thoroughly  equipped  for 
their  work  than  are  available  at  the  present  time  and  thus  rais- 
ing the  standard  of  the  employees  throughout  the  organization. 
Manufacturing  establishments  are  facing  the  same  problem,  and 
that  they  are  beginning  to  realize  its  importance  is  indicated  by 
the  attention  which  is  being  given  to  the  apprentice  problem  at 
the  present  time  by  several  of  the  large  manufacturers'  asso- 
ciations, as  well  as  b}-  the  larger  individual  establishments. 

The  Master  Mechanics'  Association  has  considered  the  appren- 
tice problem  in  one  form  or  another  several  times  during  the 
past,  but  it  was  not  until  two  years  ago,  when  Mr.  G.  M.  Bas- 
ford  presented  an  individual  paper  on  that  subject,  that  its  real 
importance  seemed  to  be  at  all  appreciated  or  that  an  adequate 
plan  was  suggested  to  solve  the  difficulty.  As  a  direct  result  of 
Mr.  Basford's  paper  and  the  resulting  discussion  several  rail- 
roads have  taken  steps  to  improve  the  condition  of  their  ap- 
prentices and  to  give  them  a  more  thorough  training.  The  New 
York  Central  Lines  have  probably  given  the  matter  the  most 
attention  and  have  introduced  upon  a  large  scale  an  apprentice 
system  which  is  based  on  rational  and  common  sense  lines. 

Through  the  courtesy  of  Mr.  J.  F.  Deems,  general  superin- 
tendent of  motive  power,  and  with  the  assistance  of  Mr.  C.  W. 
Cross,  superintendent  of  apprentices,  and  his  assistant,  Mr.  W. 
B.  Russell,  we  were  enabled  to  make  a  very  careful  study  of 
the  work  which  has  thus  far  been  accomplished.  The  more 
general  features  of  the  system  are  presented  in  an  article  in  this 
issue  and  other  articles,  which  will  follow  shortly,  will  consider 
the  work  in  detail. 

That  the  advantages  which  are  thus  far  apparent  are  sufficient 
to  justify  the  effort  which  is  being  made  seems  to  be  the  opinion 
of  the  shop  superintendents  and  foremen  who  are  in  touch  with 
the  work  which  the  boys  are  doing.  What  the  final  returns  at 
the  end  of  a  period  of  ten  years  will  be  it  is,  of  course,  impos- 
sible to  predict  accurately,  but  it  does  not  seem  unreasonable 
from  present  indications  to  prophesy  that  the  efficiency  of  the 
workmen  will  be  increased  at  least  25  per  cent,  and  probably 
more,  due  to  the  introduction  of  the  apprentice  system. 
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SEVENTY-FOOT     STKKL     TASSI-NCIK     tOAC  II — I'KN  XSVl.VANI  A     RAILROAD. 


ALL  STEEL  PASSENGER  SERVICE  CARS. 


Pennsylvania   Railroad. 


The  introduction  of  the  all-steel  car  for  passenger  service 
on  American  railroads  has  been  prophesied  many  times  during 
the  past  few  years  and  the  past  month  has  seen  tiie  tirst  real 
move  toward  its  fulfilment.  This  refers  to  the  order  for  200 
passenger  cars,  placed  by  the  Pennsylvania  K.  K.  with  the 
American  Car  &  Foundry  Company,  the  Pressed  Steel  Car 
Company  and  the  .Mtoona  car  shops,  the  general  design  of  which 
is  illustrated  herewith. 

Our  readers  are  acquainted   with  what  has  been  done  in  the 
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line  of  steel  passenger  car  building  in  this  country  and  know 
that  several  railroads  have  built  cars  of  this  type  during  the 
past  few  years,  which  have  been  placed  in  service  and  are  now 
being  given  a  practical  trial.  In  addition  to  these  strictly  ex- 
perimental cars  there  arc  also  in  operation  comparatively  large 
numbers  of  all-steel  cars  built  for  short  haul  traffic,  such  as 
subway,  elevated  and  suburban  work.  These  cars,  while  of 
course  a  big  step  in  progress,  do  not  present  the  difficulties  in 
design  that  a  full-sized  modern  passenger  coach  for  a  long  haul 
service  gives.  Their  service,  however,  and  many  of  them 
have  been  in  operation  for  over  three  years,  has  of  course  been 
of  great  value,  and  incidentally  a  great  stimulus,  in  the  design 
of  the  larger  type,  since  they  have  conclusively  proved  that  a 
steel  car  can  be  built  which  is  perfectly  satisfactory  to  both  the 
traveling   public   and   the    railways. 


Reasons  for  Building  Steel  Cars. 
The  most  important  reasons  why  the  construction  of  all-steel 
cars  for  regular  service  in  through  trains  is  desirable  is  verv 
clearly  explained  and  summed  up  in  an  article  by  Messrs.  Barba 
and  Singer  in  this  issue.  Briefly  these  are :  the  increasingly 
high  price  of  satisfactory  timber,  the  public  demand  for  fire- 
proof cars  and  the  desire  to  obtain  the  full  benefit  in  the  way 
of  carrying  capacity  for  the  weight  of  the  material  in  a  noii- 
collapsible   car. 

Action  of  the  Pennsylvania. 
These  conditions  have  been  recognized  for  some  time  by  the 
Pennsylvania  Railroad  and  several  experimental  steel  cars  have 
been    built    and    put    into    service    on    its    lines.      The    first   of 

these  was  a  58- ft.  passenger  coach 
designed  in  1904,  and  built  in  iq(/i, 
which  has  a  steel  underframe  ami  a 
steel  outside  sheathing  up  to  the  roof. 
This  car,  however,  contains  about 
1,500  lbs.  of  wood.  Following  tlii> 
there  was  constructed  a  60-ft.  all- 
steel  baggage  car,  which  was  com- 
pleted last  November,  and  a  70- U. 
mail  car,*  which  was  finished  in  Feb- 
ruary of  this  year.  There  was  als" 
a  car  built  by  the  .\merican  Car  v*i: 
{•"oundry  Company  for  the  Lont; 
Island  Railroad, t  which  was  oper- 
ated over  the  Pennsylvania  Lines  fur 
some  time. 

President   Cassatt   took  a   very  ;n- 
tive  interest  in  this  work.     .\  com- 
mittee   composed    of    motive    power 
and  other  officials  of  the   Pennsylva- 
nia Railroad,  was  appointed  to  care^-  r 
fully    investigate   the    whole    subject, 
using   tile    experience    gained    by    llu- 
operation    of    these    cars    over    tiuir 
own    lines,   as    well    as   of   steel   pas- 
senger    cars     on     other     roads,     ami 
the    much    longer    and    broader    e\-    . 
perience     with     steel     freight     cars.'  '• 
as     a     basis    for      recommending     a 
design      which      should     be     adi)pte<l 
for    a    large    order    of    cars.      Thf,;. 
cars   which   have    now   been   ordered   are  of  the   design   recom- 
mended by  that  committee.     The  recommendations  included  pas- 
senger service  cars  of  all  kinds  for  both  through  and  suburban 
trains,  having  the  general  dimensions  shown  in  the  table  below. 


Length. 

■Vi' 


70' 

f«1  # 


hYa 


Passenger    co.ich     

Mail  car 7i;  4^"^^    6 

Baggage    and    express   car  60'  10>i"     4 

.'Special    liagija^e    car 70'  0" 

Passenger-ijaggage    71'  1" 

Dining    71'  11^ 

Suburban   car    54'  4" 


Truck.          Capacity.  Weight. 

4   wheel     88  passengers  113,500  ll>s 

128,000 

40,000  lbs.  91.000  •• 

r.     "       r.0,000  lbs.  120.000  " 

0       "           130,000  *• 

6      "         30  passengers  140.000  " 

4       "          70  passengers  75,000 


General   Principles   of   Design. 
All   of  these  cars  are  based  on  the   same  general  principles,, 
which  in  brief  are:  that  the  car  shall  be  absolutely  fireproof; 


*  See   A.iiEKlCAN    Engineer   and   Railroad  Journal,   April,   1907.   p.   136. 

t  See  A.MEEic.\N  E.noi.neee  and  Railroap  Jour.nal,  Feb.,  1907,  p.  H- 
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tliat  it  shall  be  capable  of  withstanding,  without  any  deforma- 
tion or  yielding,  end  shocks  up  to  400,000  lbs.;  that  the  struc- 
ture shall  be  such  that  the  car  body  can  be  rolled  down  an 
iuibanknicnt  without  collapsing;  that  the  end  structure  shall 
ho  of  sufficient  strength  to  prevent  one  tar  sweeping  the  super- 
structure from  another,  and  that  the  finished  car  shall  be  as 
light  as  the  above  conditions  will  permit.  1  •.  .  . - 

In  designing  the  framing  for  the  cars  there  is  offered  a  chofce 
of  two  general  types,  one  of  which  carries  the  whole  load  of 
tlie  car  and  its  lading  by  means  of  a  heavy  center  sill,  which  is 
of  sufficient  strength  in  itself  to  resist  very  large  buffing  loads. 
I  he  other  is  one  in  which  the  sides  of  the  car  beneath  the  win- 
dows form  plate  girders  and  carry  a  larger  part  of  the  load, 
the  center  sills  being  comparatively  light.  The  Pennsylvania 
Railroad  had  in  operation  at  that  time  a  sample  of  both  types 
'*F  cars,  the  former  being  the  one  built  at  its  own  shops  and 
the   latter  the  Long  Island   car  mentioned  above. 

Careful  calculations  were  made  by  the  committee  which  in- 
dicated that  when  the  loads  dtic  to  pulling  and  buffing  are 
less  than  100,000  lbs.  the  weight  and  cost  of  the  car  frame 
of  cither  type  will  be  practically  the  same.  When,  however, 
these  strains  exceed  that  figure  the  framing  for  the  typo  where 
the  sides  carry  the  load  increases  considerably  in  weight,  while 
for  the  center  sill  type  the  loads,  due  to  pulling  and  buffing, 
may  reach  a  value  of  400,000  lbs.  without  any  material  increase 
'n  weight.     In   view   of  the  primary   requirements   mentioned 


above  these  calculations  led  the  committee  to  recommend  the 
center  sill  type  for  cars  used  in  through  train  service  and  a 
modification  of  that  design  for  the  suburban  type,  the  modifica- 
tion being  necessary  to  allow  sufficient  room  for  motors  be- 
tween  the  underfranie  and  track. 

--   '^      Design  Aioptek. 

The  design  of  framing  finally  adopted  is  one  in  which  the 
weight  of  the  car  body  is  carried  by  the  center  sills  at  four  points, 
two  of  which  are  near  the  ends  of  the  sills  and  two  between  the 
trucks,  the  latter  being  locate<l  at  points  approximately  the 
same  distance  from  the  center  plates  as  the  end  loads.  Refer- 
ence to  I'ig.  I  will  show  the  effect  on  the  center  sills  of  this 
method  of  carrying  the  loads,  the  shaded  portions  representing 
the  live  load  and  such  part  of  the  car  as  is  supported  directly 
on  the  center  sills  and  the  four  arrow  points  the  loads  trans- 
ferred to  the  sills  by  the  end  sills  and  cross  bearers.  The 
sill  is  supported  by  the  trucks  at  the  tAvo  points  as  shown.  An 
inspection  of  the  exaggerated  deflection  line  will  illustrate  that 
the  four  points  of  support  will  be  dcnccted  practically  tiic 
same  amount  and  that  therefore  they  will  always  be  in  line  one 
with  the  other  and  no  stress  is  placed  upon  the  superstructure 
of  the  car  by  the  deflection  of  the  center  sill.  With  this  form 
of  construction  the  sides  of  the  car  can  be  made  comparatively 
light,  as  they  have  to  carry  but  little  transverse .  load  and  arc 
supported  at  four  poiiUs,  and  they  can  be  designed  principally 
to  resist  collapse  in  case  of  a  corner  blow  or  overturning.  The 
fact  that   the  side  doors   required  by   mail,  express  or  baggage 

II  ^  J 
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cars  can  he  located  where  most  convenient  without  requiring 
any  material  strengthening  in  the  sides  is  also  an  important 
advantage.  ,'    •  ;''^\ 

In  designing  a  center  sill  to  fulfil  these  conditions  it  will  be 
seen  that  it  is  possible  to  obtain  practically  equal  fiber  stresses 
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■V;The    u>troclijctiu^  rar    iur    passenger    se-rviee 

on  AnuTioan  railroa*.!;?  lias  Iicon  propliesied  many  times  (luriiitj 
ilie  l»a^f  few  \ ears  and  llie  |»a>t  ninnth  has  seen  tlie  tir-t  real 
move  tpwarcl  iis  fuirilinent.  'I'Jiis  refers  to  the  or»Ier  tor  -HX) 
pasM-nj^ct  Kirs,  ij^ccit  ,1)y  tlie  INnn-vlvania  U.  K.  with  ih.' 
Ameftcari  far  *\:  i'tnimtry  Ojtwpany.  tiie  t'ressed  Steel  Car 
("  Miipany  anti  the  .Vhoona  vnr  sti<«jjs,  thv;  jieiieral  deM.un  fit  wlik'll 
is  iHn*lrate<l.liere\vitJ.i.  "  - 

Our   readers  aft' 'ai'fjuajnted.  with   what   has  lieeii  dune  in  the 


AIFAV  .StlntVlSr,  VrKKI.   l'AS:?ivN*(.KK  to  vi  ll    v  \Kl  I  Al.l.y   »  (.(MPIiKTEIf. 

'  h"nt~ of  st«4  passenger 'car  buildi  in  thi^  country  and  know 
that  several-  railroads  have  l»iiilt  car>  nf  this  type  dnring  the 
..'•:l»ast  few  years,  which  Iwyc  been  placed  in  service  and  are  n«iw 
■  being  given  a  practical  iriul.  In  addilinn  to  tlicse  strictly  ex- 
perimental cars  there  are  also  in  oj)erati'>n  coniparaiively  large 
numhers  of  all-steeJ  cars  hnilt  for  >hort  haul  traf'lic,  such  a> 
vuhw.\vv  clcVirtt'd . a.n(l    s^^^^  work.      'J  hese    cars..wiii!e    of 

course  a  hig  ste|)  in  pri»grcs.«j  (lo  iwt  present  the  dirficnUies  in 
disign  that  a  fuI1->i/iiimodern  passenger  coach  for  a  long  haul 
service  gives;  Their  serviv'v,  h<)Wever.  and  many  of  them 
have  been  in  opcraticMv  for  over  three  years,  has  of  course  been 
of  great  value,,  and  incidentaJly  a  great  stimulus,  in  tlie  design 
of  the  hirger  type,  since  they  h.ae  conclusively  proved  that  a 
steel  car  can  be  built  which  is  perfectly  salibfactor.y.^to, both  the 
trav*:ling   pid>lic   and  th?   railways. -'vi    ,./;         .'  '      ' 


■'.";,'.         :•  KkASONS    KUK    iil'lU»IN(J    StKKL    CaRA.  '■'':{''.:'    '^-!'.\k  ^  ■■ 

'fhe  liiost  important  reasons  why  the  construction  of,  hlKstial  .; .'/ 
"icars  for  regular  service  in  thmugli  trains  is  desirable  is  V'T ::■■.'•-.", 
clearly  explahied  and  summed  up  in  an  article  by  Messrs!  Barlb-'  ..' 
.md  Singer  in  this  issue.  Brielly  these  are:  the  increasing.K ,:., 
high  price  of  satisfactory  tim)>er.  the  jniljlic  demand  for  iVrr.'i'.' - - 
proof  cars  and  the  desire  to  ohiain  the  full  benelit  in  the  ;w;U,  .-:•■, . 
of  carrying  capacity  for  the  weight  of  the  material  in  a  w4i-  . 'h 
collajisihie    car.  .  .I'V;  '■  ^/V:>^  /- '.^  -     ••  -.  ■"  •,  '^A'  ^. 

;-;.      Action  of  tiik  Pennsylvania.  ';"''/;■  pv?       -'-V:! 
These  conditions  have  bctn  recognized  for  .soihe  time  by  tlu''.  ' 
Pennsylvania   Kailroad  and  several  e.\perimental  steel  cars  h;tvV"  r," 
been    hnilt    and    put     iniu    service    on    its    lines.      The    first,  if-    '■ 

these    was    a    58- ft.    passenger   cf^;ufh  .;:'.• 
ilesigned   in    nxM.   -nid   built    in    I^m''''-:    •    • 
which  has  a  steel  underframe  and".-.V  -•  i^ 
steel  outsi<lr  sluathing  up  to  the  for. >:-^-'.-.' 
1  his    car,    howiver.    contains  "al'''3>v*.'.^.: 
l.^CK)    lbs.    of    w<,>od.      iNdlovvitig    iKK';/ V 
there    was    constructeil    a    fx)-ft,  .^ft-.' V.  «•' 
steel    li.iggage   car,    which   was   iv-iuv •■■;., 
pK  te<l   last.  -.N'ovemlKT.  :and,a.-;7«i  "•;-....  .•■'.- 
ni.ii!  car.*  which  was  llhished  in  I'Vb';'  :,. 
riiarx    nf  this   y,ear.     There  was  ;ll.~- .;  '  ' 
a   car   liuih    by   the   .Xmericaii   Car  V!^.    ;f . 
Ftomdry     Conmatiy     for    .tile.  •- Lot .^';.:. '  ' 
l-!;ind     Railroad/*'    whidi    wan   V>pvjr  !..  V 
.ited  liver  tlu'  l\niis\lvania  Linps.u.iv^-   -; 
s.  line  lime.  '■';•;  ';V' ■■'^''^'*"' ^■ 

President'  Gissatt    l-pok  a- .Vet\'';r^'-  ■-■.;;^ 
tive   interest    in   this   work.     A   c^afr. '•.'.!.; 
iiiittee    composid     of    linitive    jnVu.  1      ..■•' 
and   iither  idlici.ils  of  the    Pennsvlv- '    .■.•■^■. 
iii.i    k.iih'i 'ad.   was   npjKiintid  t«  t^1l^' •.;/.. -v 
fully    investigate    tlu'    vvli<i!e     >nhjt<"t.\-.  ■/...• 
Using    the    expi  ritiice    gained    by    ti-'-v.'':- 
< ip(.r;iii' Ml    <ii     ilu-si-    tars    tni-r    tju"';  ■     ',■''■■ 
>w n   line<,  ii:?»  jwefl  as,,of  steel ■  p..i •.,."• ' 
senger    :c?kri>    i»iv  othivr   vroa«.M...  <"V";   •; 
the    iniich    longer    and    bro.ider  .«';;. '.•• 
perieiice     wilJi     slee|      freight     »'•■"■■•--;■/ 
H>*..  'a:    k'»s'is.~  fur,    feoianmeiiding  •^*; 

ilc.<*igi>      which      shiiuhl      be      adi»pl';-,, ',.■:. 
.     .  ,  I'or     .1     large     itr<ler     <il     cars.        iJuY.   .<:.■ 

cars  which  have  iiou  been  ordered  are  of  the  design  rccotit .  .„  ..> 
nieiKled  by  that  committee.  The  recommendations  included  l»;tv,;'-.. 
senger  service  cars  of  all  kinds  for  both  through  and  suburb.«t..-  :  .r 
trains,   h.ivinvi  the  general  dimensions  shown   in  the  t.ahle  boI<nV-: '  ■  :... 


.»■•••;. 


l';is-\iii;ci     i-uiuli     ........ 

.Mail  car ..-. 

l!:i>;i;.'it'»'    .'.ini    «.Nj>rcss   cir  . 
.sincKil    li:iiii;;ii;i"    e;ir..-.  ... 
I'a'"s<iigi'r  liiifiyiiKi-    . ,  .'..'j;.'. 

I  tilling     ~<  ..v....i  >  •*. 

Stiliiirlan   car    . .  .N-i.'.'..,  . ,  ■ 


l.tn«th. 

'I"  ruck. 

("ai'acily. 

Til'     iiU" 

4    wlii-ci 

SS  ijasseiigcrs 

71'     4V," 

«       •* 

CiC   HHi" 

1       ■' 

4i),(HH>  lb>. 

:o'    0" 

r,     ", 

fiM.dOO   His. 

;i'    1" 

a  .-^r  -.; 

71'  11 'i", 

6 ,    V     . 

:<••  i>as>i-iinvrs 

54'     4" 

:«vK-'^  •- 

70  i>as-.tii('ir.s 

li:i,jou  If".. 
91.000    "  . 

14«,0«M»      .    :■ 

7.'>,otio'  •;':• 


~    -      i^-:.        -y  GeNKRAI-     PkINCII'LES    ok     DkSICN;"  J;'      .'•  ;•:>:;- 

.Ml   of  these  cars  are   based  on  the   same   general  princiiilcs. 
which   in  brief  are:    that   the   car   shall   be   absolutely   fireproof^;  ^ 

'  .sill-    .A  .ltkie.\.\     I'.MaMFR    AMI    l<MIKo\n    ll.lK-NAL,    .\|.I  il,    li»il7.    1'.    >3t5. 
I   Ste    AMtBUAN    tlNuLM-KK   AM<    RaIIK  lAD    lueh.S.IL,    leb.,    Il»ll7,    p.    41. 
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AMRKirA^  r:\r;i\FFR    \xn  RV\TT.Rn.\n  yorRXAi 


^i 


'mm 


:..<'■  ■  Mi 


■iuit.it  shut):  be  capable  of  \vithst;mdin.i;.  AvitlnUii  any  <Jcfitrma- 

'.il'iii  or  yi(.I(linti.  end  shocks  up  to  4Cxi.(kK)  Ife. ;  tlKit  llic  sirue- 

'"."/tm:   shall   be    such   that    the   car   hnly    can   he    rollc<J    down   .an 

;  ;^ .•ciHbrinkniciit    withuiit   coIlai)>ins; :    thai  the    end    structnrt    >ha11 

. .;  ^'i'oiif  ji^iifli-ietit  strenj'th  to  iirevent  one  far  >\veepins  the  snpcr- 

nuclurc  iroin-  JHioilu  r.   and    that   the    linishctl  Gir' sKall-lJt  Jis^  ./ 
i A /^'illit  iis  the  alx've  con<lilions   will   [)(:nu\tr^^■Jl,,^•■^'':<\::■■:■--:V:.■,_■':. 
;v;  y|ii  desi^tihij;  the  franiinii  for  the  car>  there  tV offered; a  ^hrvij^c;- 
;.  r*t  t\y<i  gi-iural   type>.  one   of   which   carries   the  AvlKde  load -rvf 

jhe>ai^  aiid  its  ladinji  by  means  of  ii  heay\v  ceiilcT  silli  wlriclv  is    ■ 
;  ■  •••f  snfticienl  strength  in  it-elft«»  resist  very  lariro  buirnii(  loads.  ^; 
/Mie  otlur  is  one  in  which  the  si<les of  the  car  beneath  the  win- 

diiW-i   form   i)late   girders   and   carry   a    laftter   t)art of  the   b tad.  ■ 
>•    tb^'   ceniir    sjlls    biini:    com|i;irativeIy    Iij>ln.      The   Pennsylvania  >. 

Iv.iiTroad   hail   in   oiHratioii   ;ii    Th;it  tinuva  sariTi.de.  of  IwVth  ,t>l^"^^ 
!   ears,   the    former   Itiinii    the  one   bnih    at   its  o\\l»  ,sih«vi>s  ^and   ^ 

v"'   latter  the   Lony    l>lan<l   car  nuntioiu«l  :\]'n}vv.      ^    '.';■:'/ {:'. 
'"    :' Carefn!   calenlations    were   nia<!e   by   the   ct>nnniltce   which  iti-.  ; 

dieated    that    wlun    the    loads    tlue    to    pulling    and    butVinji    arc ••: 
■     .kss   than    loo.ocK)    lbs.    the    weight    an(I   cost   uf   the   c:ir    franic. 
:'.<►(  either   tvpe    will    be   i)racticalK    the   sartie.      Wlien.  however, '' 
.-;:  Iikm;  siraiii-  (\eni|   ili.ii   I'lyurc  the   franniig   f.ir  tjie  tvjie  wlurv 
C .'-'','''*^  *'<f*^S  carre  the  load  inerc'iscs  colvsideraldy  iij  wcijght;  As-liilc;; 
V     f<)r  the   center   siU  type   fh.-   loa.I-.   due   to   pHUHig  an<t  bulling. 

^lay  reach  a  vahie  of  4oo.<h)o  lbs.  without  any  material  increase 


.■:  above;  tKcsic  calculalit  ms  fc<l  Uiv:  ctittiiiiittec ;  to  '•  rtxo»inien4  Jhc 
'   ccnitfir  ■  sill  type  for  car^  iLscU  ..in  tUroiigh  iraiH  scr\-ice  ai>d  a 

tnodiiication  of  that  <lesign  fur  the  snburl/aVitypv,  the  nioditica- 

li4jn,  being   necessary   to   allow    sut^cicut    room  -ipr  xHOturs  be- 

.^rtwceit  the  underfranie  ami  trackVvV'-v    'v  .-.^i;  ■;  ";/  ^^   '     '' -   '"':. 

;   "The  dt\sij0v  linally  ari"iitc«l . is  oiip  in  wliicli  the 

/cttx'igjit  .ol  thi"  car  Ix.uly  iv  carried  lu  the  txiitcrstH^  at  imjr  p«^iinis. 

•tvvo  "of-  which  are  near  the  ends  ot  the  sills  and  two  between  the 

■■irtTcks,. the    latter    being    locHit;4'  at    p*»iuts    aiiproxinTately    the 

'iianie  distance  from  the  cvnt-er  platc-s  as  the  .cn«l  loads.     Kefer- 
^eiiw.ld ; ir'jg. :  I  will  sIktw   th'g  <?tTc<t?<4i  the  ccrticr  si\h  of  Hiis 

I :  incthod  of  carrying  the  ~l< ladTs-,:  the  .s|i5i<le<l  i»»Fti<>n.s  representing 
the  live  load  and  .such  part  of  llic  car  avvtts  snpivirted  directly 
on  the  ceuter  sills  and  the  four;  arrow  points  the  k-ads  trans- 
ilerrcAl   to  .ttte;  >-ills  by   the   «hI    siUs  and  .ArW*r|^^  The 

sill  is  sui»portcd  liy  the  tfiicks  atUhe  two  jH^inls  As  shoAvn.  .;,\n; 
inspection  of  the  e.vaggcrated  delTeetioii  Hnewill  illustrate  tliat 
the  four  points  of  Mjj,jj,,it  vviU  Ijc  di-decled  practically  tiie 
same  .Ihionnt  an<l  that  therefore  they  w;tU  always  be  in  Hue  <»ne 
with  the  other  atid  110  stri'S^s'-is  <>laoc<I  up<.t«  tlieMJperstnutnre 
of  the  car  by  the  (lellection  of  tiie  centvr  isilL  With  this  iorni 
.of  ConsiriK'tioii  the  sitles  ttl   the  ear  can  Ik*  nunlc  eomjiaraiivily 

;   'itgUt^as   they'lTave  to  carry  but   Jill le  Iran.Hversc   load  and  arc 

i;«I)IM>rled  at  fmn-  iK>inis.  aiur-tliej^^caii  %!;^<k^>Uf»B[o«l  j^rinciiwlly 

■  to  resist  odiapse  iii  ca>e  vrf  a.cortHT  Idow  or  overtiirniti};.     The 

tci -  tlui.t, the  .si<le  d(.ior>:;  reijuire-^i  Jn;  nia.^  cxpresa.or  iMgi^itgc 


rl-jMMU' 


{-.,.|.S>I). 


j'-,n 


Giir.<  .^;ui   be  located  Avliere  ""tui^st  .WWneuiei ji . ■■iyitliiont    reqjiiriiijr 
any  Tnatef i;il   strengtlienin^  iii  ;j1ie  ^WcS   is ,  iilsdy  an^ 

advantage.  .J; ':    "■■  --,  ■:  '  V./   ;  ,'!:?':;>'"v--'  >^^/^^^    ■-;■.•  •'/'•;:  ■''■'-  /V^ 


In  designinij  a  center  ^^ill  In  fulfil  the«e  comHlion*:  it  iviltlie 
'1    w.cigiit,     lu   view    of   the   pxiinary    rcquircinciUs   incnlioiicd  .  seen  .that- it- is  possible  to  obtain  practically  equal  iijacr  stressc 
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PLAN    AM)    SECTIONS    OK    UNDERKRAME — STEEL    PASSENGER   COACH. 
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o  o  o  O  O   o  o 


ftCTICN  NEAR 
CNOSr-SE/VRERS 


SECTION  NEAS 
END  SILL 


at  the  center  of  the  sill  and  over  the  center  plates,  thereby  giv- 
ing a  sill  of  uniform  section  throughout.  At  the  same  time  a 
sill  of  sufficient  depth  to  carry  the  load  in  this  way  permits  the 
draw  bar  to  be  placed  between  the  sills  so  that  its  stresses  are 
transmitted  directly  to  them  instead  of  through  auxiliary  draft 
sills  secured  below.  This  eliminates  a  very  serious  bending 
movement  at  the  end  of  the  sills. 

TiiROLGH   Service   Passenger  Coach. 

In  its  general  interior  arrangement  and  appearance  this  car  is 
almost  an  exact  copy  of  the  standard  wooden  passenger  coach. 
It  scats  88  passengers,  has  two  large  saloons  in  diagonally 
opposite  corners  and  is  estimated  to  weigh   113,500  lbs. 

The  Underframe  follows  the  principles  mentioned  above 
and  comprises  two  i8-in.,  42.2-lb.,  channels  set  16  in.  apart  and 
having  >!•  x  24-in.  cover  plates,  top  and  bottom.  These  sills 
extend  continuously  from  platform  sill  to  platform  sill.  The 
weight  of  the  superstructure  is  transferred  to  them  by  the  body 
end  sills,  which  are  about  7  ft.  from  the  truck  center  bearing,  and 
by  the  cross  bearers  about  7  ft.  3J/>  >"  inside  of  the  center 
bearing.  The  distance  between  the  cross  bearers  is  42  ft. 
The  end  sills  are  of  the  cantilever  type,  riveted  to  the  center 
sills  and  built  up  of  a  web  plate  which  is  an  extension  of  the 
end  sheathing,  and  angles,  top  and  bottom.  The  load  is  trans- 
ferred to  them  partially  by  the  corner  posts  and  largely  by  the 
door  posts.  The  cross  bearers,  which  carry  practically  all  of 
their  load  at  the  outer  end,  are  also  of  cantilever  form,  bemg 
built  up  of  two  dished  plates  riveted  to  the  center  sills,  set  SI/2 
in.  apart  and  having  heavy  top  and  bottom  cover  plates  pass- 
ing continuously  above  and  below  the  center  sill  and  riveted  to 
the  outstanding  flanges  of  the  web  plates.  These  cover  plates, 
however,  extend  only  to  a  poiiu  about  half  way  between  the 
center  and  side  sills.  A  m.-dleable  iron  casting  is  fitted  between 
the  web  plates  at  their  outer  end  where  the  connection  to  the 


side  sill  is  made.  The  side  sills  arc  of  5  x  y/2  x  9/16-in.  angles 
and  arc  supported  only  at  the  end  sills  and  cross  bearers  on 
top  of  which  they  rest.  A  series  of  nine  struts  composed  of 
5-in.  channels  are  spaced  between  the  side  sills  and  center  sili>. 
being  riveted  to  each  and  act  as  transverse  stifFeners 
The  use  of  bolsters  is  not  necessary  in  this  design  and 
the  cciUer  jjlales  are  riveted  directly  to  the  bottom  of 
the  center  sills,  which  are  reinforced  at  this  point  by  a  steel 
casting  secured  inside.  The  side  bearings  arc  fastened  directly 
to  the  side  sills  in  line  with  the  center  plate.  The  connection 
between  the  side  and  end  sills  is  stiffened  by  a  gusset  plate.  a> 
is  shown,  and  two  diagonal  pressed  steel  shapes  are  fitted 
between  the  center  sills  and  the  outer  end  of  the  end  sills,  these 
being  designed  to  resist  the  effect  of  a  blow  on  the  corner  of 
the  car  and  also  to  stiffen  the  structure  of  the  underframe  and 
keep  it  square.  Projecting  beyond  the  ends  of  the  center  sills 
are  steel  castings  of  special  design,  shown  in  the  illustration, 
which  act  as  a  backing  and  support  for  the  buffer  plates. 

The  Main  Side  Posts  are  of  pressed  steel  and  are  spaced 
5  ft.  II  in.  centers.  They  are  of  channel  section  and  the  edges 
are  flanged  out  and  riveted  to  the  inside  sheathing,  thus  form- 
ing a  lx).x  section.  They  are  securely  riveted  to  the  side 
sills  at  the  lower  end  and  the  upper  sections  arc  tapered  down 
and  bent  inward,  forming  lower  deck  carlines.  At  the  upper 
end  they  are  secured  to  the  deck  sill  which  is  formed  by  a 
steel  plate  pressed  into  the  shape  shown  in  the  illustration  of 
the  framing.  It  forms  a  continuous  beam  rumiing  the  entire 
length  of  the  superstructure. 

Between  the  main  posts  are  shorter  intermediate  posts,  which 
extend  only  from  the  belt  rail  to  the  deck  sill.  They  are  of 
light  channel  section  with  edges  flanged  for  riveting  to  the  out- 
side sheathing,  forming  a  box  section. 

The  Upper  Deck  Carlines  are  of  sheet  steel  pressed  to  chan- 
nel section  with  edges  flanged  out  for  riveting  to  the  3/32-in. 
steel  roof  sheet.  The  ends  of  the  carlines  are  riveted  to  the 
combination  deck  sill  and  plate,  to  which  the  edge  of  the  roof 
sheets  are  also  riveted.  Malleable  iron  posts  of  special  design, 
located  at  the  junction  of  each  carlinc,  act  as  stiffeners  to  the 
web  of  the  sill  and  plate. 

The  Outside  Body  Sheathing  is  of  y&-\n.  steel  and  the 
course  below  the  belt   rail  is  riveted  to  the  outside  sill  and  to 
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each  post.  The  joints  are  butted  and  fitted  with  a  cover  plate. 
I  he  steel  shape  forming  tlic  window  water  tabic  laps  over  the 
•-ide  sheathing  and  under  the  belt  rail.  The  outside  sheathing 
alxivc  the  windows  is  riveted  vertically  to  the  posts  and  its  upper 
edge  is  secured  to  a  channel  shaped  steel  section  forming  the 
caves  for  the  lower  deck  and  extending  the  entire  length  of  the 
superstructure.  ;  ■■  '^•■■■■^^■■y 

The  Heaiimning  for  the  upper  and  lower  decks  is  of  compo- 
site board  secured  to  the  carlincs  and  posts  with  metal  strips. 
Helow  the  belt  rail  the  inside  sheathing  is  of   i/i6-in.  steel,  to 
the  unexposed  face  of  which  3/16-in.  asbestos  board  is  cemented.- 
T  he  bulkheads  and  remaining  parts  of  the  inside  lining  are  of 
i/16-in.    sheet   steel.      Mouldings,   closely   resembling   those   used 
in  wooden   construction,   are   pressed   from   steel   and   their   use 
adds  greatly  to  the  artistic  appearance  of  the  interior.     By  care 
in  design  it  has  been  possible  to  almost  wholly  eliminate  ma- 
chine   screws    from    the    construction,    and    it    is    believed    that, 
economy   in   both   construction   and   maintenance   has   been    se-  " 
cured  thereby.  '        ' 

The  Window  Sashes  are  of  wood  and  shde  in  pressed  steel  . 
frames,  which  are  supported  and  secured  by  malleable  castings 
riveted  to  the  posts.  These  castings  are  machined  by  jig,  after 
being  riveted  in  place,  so  that  the  frames  will  be  true  and 
parallel  regardless  of  any  slight  irregularity  in  location  of  the 
posts.  Window  stops,  which  also  form  ways  for  the  curtains, 
arc  of  extruded  bronze.     The  deck  sash  are  of  malleable  iron. 

The  Floor  is  formed  by  corrugated  steel  plates  which  arc  sup- 
ported by  the  center  sill  and  upon  the  longitudinal  angles  se<- 
cured  to  the  side  posts.  1  hese  corrugated  plates  are  covered 
to  a  maximum  depth  of  i]/2  in.  with  a  plastic  surface  filling, 
composed  largely  of  cement.  A  sub-floor  of  asbestos  board  3  s  in. 
diick  supported  by  No.  20  galvanized  sheet  steel  is  secured  to 
the  center  and  outside  sills.  Along  each  side  of  the  car  just 
above  the  floor,  rectangular  ventilating  ducts  are  provided,  which 
'  iiclose  the  heating  pipes. 

The  Vestibule. — Sufficient  strength  in  the  end  of  the  car  to 
l>rcvent    the    superstructure    from    being    swept    from    the    un- 
•lerframc  by  the  next  car  in  event  of  a  collision  has  been  given..; 
'.T refill   attention.     The  center  sill    is   the  main   support  of  the 
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FOLR-WHEKL    TRLCK — PEXN.SYLVANIA    STEEL    PASSEN(;E.-;    COACH. 


cmirc  vestibule  and  to  it  are  securely  fastened  the  9-in.  bulb 
angles  forming  the  door  posts.  These,  together  with  the  5-in. 
channels  forming  the  vestibule  posts,  form  the  vertical  mem- 
bers which  are  relied  upon  to  prevent  damage  to  the  super- 
structure during  collision.  The  vestibule  floor  plate,  the  end 
sills  and  sheathing,  and  the  vertical  bulb  angles,  are  securely 
framed  together  to  give  an  exceptionally  strong  foundation 
for  the  entire  end  construction. 

Vertical  corner  angles  uniting  with  the  sides  and  an  angle 
across  the  top  secured  to  the  vestibule  ceiling  form  the  support 
for  the  end  sheathing.  Two  diagonal  braces  running  from  the 
caves  down  to  the  floor  and  securely  riveted  to  the  sheathing 
give  additional  stiffness  to  the  ends. 

The  end  of  the  vestibule  is  supported  by  two  outside  posts  of 
pressed  sheet  steel  together  with  two  channel  posts  forming  a 
doorway.  The  base  is  formed  by  a  pressed  steel  platform  end 
sill,  and  the  top  support  is  given  by  the  vestibule  ceiling  plate. 


jLNl^i 


1907 


AMERICAN    ENGIXEER    A XD   RAILROAD    JOURNAL. 


237 


Hiiur  jambs  and  lintels  arc  of  pressed  steel  closely  imitating  tBe 
1  >rffls  used  in  wooden  construction  and  arc  provided  with  cast 


<li;ipliraj 


'ins  at  intervals  to  prevent  collapse  and  furnish  support 


for  attaching  hinges,  railings,  etc. 

1  lie  end  construction  of  the  roof  is  of  formed  steel  plates 
TcmioTced  by  angles  secured  to  the  end  carline  and  the  vesti- 
bule ceiling. 

Heating  and  Ventilating. — The  passenger  coaches  will  be 
equipped  with  a  ventilating  system  by  which,  with  all  windows 
and  doors  closed,  each  passenger  will  be  supplied  with  i,ooo 
cubic  feet  of  fresh  air  per  hour,  which  is  equivalent  to  a  com- 
plete change  of  air  in  the  car  every  four  minutes.  Ihe  air  is 
taken  in  by  two  hoods  situated  on  diagonally  opposite  corners 
of  the  car  roof.  From  each  hood  a  vertical  duct  leads  down, 
within  the  side  of  the  car,  to  the  horizontal  duct  which  runs 
the  entire  length  of  the  car,  between  the  floor  and  the  sub-floor 
next  to  the  side  sill.  Above  the  floor  of  the  car,  and  running 
its  entire  length  along  the  sides,  are  the  rectangular  ducts,  men- 
tioned above,  which  contain  t]ne  steam  heating  pipes.  After 
circulating  about  the  heating  pipes  and  becoming  thoroughly 
warmed  the  air  is  delivered  into  the  aisles  of  the  car  through 
tubular  outlets  beneath  each  seat.  It  is  discharged  from  the 
cnr   through    ventilators    in    the    roof,    which    are   provided    with 


BOLSTER — FOUR-WHEEL    STEEL    TRUCK. 

valves.  The  movement  of  the  car  forces  the  aif  into  it  under 
slight  pressure  and  by  limiting  the  discharge  this  pressure  is 
maintained  and  the  entrance  of  cold  air  through  cracks  about 
the  doors  and  windows  is  prevented.  This  system  works  equally 
well  in  either  winter  or  summer.  The  warming  of  so  much 
fresh  air,  however,  requires  considerably  more  steam  than 
would  be  needed  by  the  usual  methods  of  heating  without  much, 
if  any,  ventilation. 

Trucks.— An  entirely  new  form  of  truck  is  required  for  these 
cars  owing  to  the  fact  that  the  very  deep  center  .sills  lower 
the  center  bearing  plate  to  a  point  where  it  just  clears  the  axle 
of  the  36-in.  wheel,  having  a  5  x  9-in.  journal.  As  will  be  seen 
from  the  table  above,  both  the  six- wheel  and  four-wheel  type 
'•t  truck  are  required  on  different  cars.  The  four-wheel  truck 
i>  the  one  used  on  the  passenger  coach  and  will  be  considered 
lirst.  .    ;-,     i:  :■:■■  ,;^..:. ;.  ■: 

This  truck  is  of  steel  throiigHotit  and/ weighs  but   12,500  lbs. 


.    -^^^ 


TRUCK  FRAME^FOUR-WHEEL  STEEL  TRUCK 

I  iic  ordinary  wooden  truck  of  the  same  capacity  'would  weigh 
16.000  lbs.  The  most  noticeable  feature  of  the  general  design  i> 
tbc  elimination  of  the  usual  equalizers  and  the  adaptation  of  the 
wheel  pieces  for  this  purpose.  The  wheel  pieces  consist  of  two 
10-in.  channels  with  the  flanges  turned  inward  and  set  9  in, 
■ipart,  outside  measurement.  The  two  channels  are  spaced  and 
secured  together  at  several  points  by  filling  pieces  and  supports 


fir  hangers  and  springs.  Ihe  wheel  pieces  are  connected  by 
two  cross  bars,  one  at  either  end,  each  formed  of  steel  pressed 
in  channel  shape.  These  are  depressed  in  the  center  in  order  to 
clear  the  center  sill.  They  are  secured  to  the  bottom  of  die 
wheel  pieces  and  further  stiffness  is  obtained  by  a  malleable  iron 
knee  between  the  wheel  piece  and  the  cross  bar. 

The  weight  from  the  center  plate  is  transferred  to  a  bolster, 
built  up  of  pressed  steel  shapes  and  angles  in  channel  section. 
It  has  a  depth  of  12  in.  at  the  center  and  is  26  in.  in  width, 
'i  his  bolster  extends  some  distance  beyond  the  wheel  pieces  and 
is  supported  by  twelve  elliptical  springs,  six  at  either  end,  which 
in  turn  are  carried  on  a  cast  steel  base  hung  by  links  from 
the  wheel  piece.  The  casting  which  forms  the  bearing  and  fill- 
ing piece  at  the  connection  of  the  hangers  to  the  wheel  pieces 
is  extended  downward  and  forms  a  stop  and  guide  for  the  bolster 
on  either  side.  A  spring  centering  device,  the  arrangement  of 
which  is  clearly  shown  in  one  of  the  illustrations,  has  been  in- 
corporated.    ■;-:•-'■■   .r",  y  , -v. 

The  pedestals  are  secured  to  the  wheel  piece  in  the  ordinary 
manner  and  are  connected  at  the  bottom  by  two  tie  rods,  suf- 
ficient space  being  given  the  rods  to  permit  the  use  of  the  jack 
on  the  bottom  of  the  journal  box.  The  weight  is  transferred 
from  the  wheel  pieces  to  the  journal  boxes  through  nests  of 
coile''  springs  resting  on  top  of  the  boxes  and  extending  up  be- 
tween the  two  channels,  the  lower  flanges  of  which  are  cut  out 
at  this  point,  to  a  cast  steel  spring  cap. 

The  side  bearings  are  incorporated  in  the  casting  forming  the 
outer  stop  of  the  spring  centering  device,  w'hich  is  connected  on 
the  extreme  end  of  the  bolster  and  comes  directly  below  the 
side  sill  of  the  car.       ; ;  -'        \^"v.  ^'v:  .->  '.:    ,V-^ 

In  the  brake  rigging  the  principle  of  an  independent  set  of 
duplex  brakes  for  each  side  has  been  carried  out  and  brake 
beams  have  been  entirely  dispensed  with  by  directly  suspending 
the  brake-heads  from  hangers  attached  to  the  wheel  piece. 

The  six-wheel  truck,  postal,  baggage  and  suburban  cars  will 
be  considered  in  our  next  issue. 


VRITING  FOR  TECHNICAL  JOURNALS. 


The  easiest  way  to  find  how  little  you  know  about  a  particu- 
lar subject  or  thing  is  to  endeavor  to  write  about  it.  Unquali- 
fiedly, I  believe  this  to  be  true.  How  many  of  us  have  started 
to  describe  some  little  thing  only  to  discover  that  at  some  point 
wc  must  do  a  little  investigating  before  we  could  go  ahead !  In 
description  of  principle  or  fact  wc  must  get  the  successive  steps 
in  their  proper  sequence  and  true  relation  if  our  ideas  are  to  be 
conveyed  logically  to  the  reader  or  before  they  will  "sound 
right"  to  us  when  we  read  them.  So  I  believe  that  whether  our 
subject  be  a  chicken-coop  or  a  10,000-horse-power  plant  we  know- 
more  about  it  after  we  have  described  it  than  we  did  before ;  our 
ideas  are  clearer,  more  logically  formed.  This  is  no  new  prin- 
ciple; it  is  appHed  in  every  school  and  college  to-day  and  why 
is  it  not  as  applicable  here? 

But  the  greatest  bcnetit  derived  is  that  of  the  interest  stimu- 
lated by  writing.  If  we  get  into  the  habit  of  describing  things 
about  the  shop  our  interest  grows,  our  knowledge  broadens.  If 
our  story  about  a  special  chuck  is  published  we  inadvertently  feel 
a  pride  in  it,  and  want  to  see  what  the  other  fellows  are  saying 
and  so  we  read  more  and  our  interest  broadens. 

Someone's  description  of  a  milling  fixture  may  have  helped 
you  out  of  a  hole ;  so  you  want  to  give  other  readers  anything 
you  have  "up  your  sleeve''  in  return.  And  so  you  gradually  ob- 
tain the  power  of  seeing  things,  not  just  looking  at  them. 

Every  foreman,  no  matter  how  large  or  small  his  shop,  has 
done  something  that  is  w-orth  telling  about.  How  much  better 
it  would  be  for  him  if  he  would  not  stop  at  developing  the  idea 
but  would  write  it  up  for  publication  and  in  so  doing  stamp  its 
principles  upon  his  mind  and  at  the  same  time  develop  his  re- 
ceptive powers  and  become  on  the  alert  for  someone  else's  ideas 
that  he  can  apply  to  his  own  work. — "Egypt"  in  the  American 
Machinist. 
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THE  EFnOENCY  OF  THE  WORKER  AND  HIS  RATE  OF 

PAY. 


By  Clive  Hastings. 


All  workers  should  be  paid  in  proportion  to  their  efficiency. 
The  efficiency  of  a  worker  depends  upon  the  amount  of  work 
done.  A  measure  of  efficiency  is  the  ratio  of  the  amount  of 
work  actually  accomplished  to  the  amount  of  work  performed 
by  a  standard  worker.  Day  work,  piece  work,  and  the  various 
premium  systems  all  attempt  to  pay  the  man  who  does  the  most 
work  the  most  money,  or,  in  other  words,  to  pay  the  efficient 
higher  than  the  inefficient.  This  is  done  under  the  day  rate  by 
rating  those  highest  whom  the  foreman  or  manager  considers 
worth  the  most.  Under  the  piece  work  or  premium  systems 
this  is  done  automatically,  but  difficulties  arise  in  the  matter  of 
changing  conditions  which  necessitate  continued  changes  and 
adjustment  of  schedules. 

Some  system  is  needed  by  which  the  rate  of  pay  will  be  auto- 
matically adjusted  to  meet  changing  conditions.  This  can  be 
done  by  paying  the  individual  worker  on  a  sliding  scale  depend- 
ing upon  the  ratio  of  his  efficiency  to  that  of  other  workers  of 
the  same  class  working  on  the  same  class  of  work  under  the 
same  conditions. 

To  be  fair  piece  rates  should  be  continually  adjusted  for  every 
change  in  conditions.  Hard  castings  in  a  machine  shop  warrant 
an  increase  in  the  rate  per  piece  and  improved  methods  or  tools 
warrant  a  decrease  in  the  rate  per  piece. 

The  bonus  or  premium  system  insures  the  worker  a  fixed 
amount  of  wages  which  should  be  the  same  as  that  of  the  day 
worker  of  his  class,  with  an  increase  in  the  form  of  bonus  for 
efficiency.  The  straight  wage  remains  constant,  but  the  bonus 
varies  with  the  worker's  efficiency.  Efficiency  under  the  bonus 
system  is  determined  by  the  ratio  of  the  time  to  perform  an 
operation,  or  set  of  operations,  to  a  standard  or  schedule  time 
assigned  in  which  to  perform  it.  If  standard  time  is  ten  hours 
on  a  certain  operation  and  the  workman  does  this  in  ten  hours 
his  efficiency  is  lOo  per  cent.  If  he  does  the  work  in  eight  hours 
his  efficiency  is  ten  divided  by  eight,  or  125  per  cent.  If  he  does 
the  work  in  fifteen  hours  his  efficiency  is  ten  divided  by  fifteen, 
or  663^  per  cent. 

As  in  piece  work  a  constant  adjustment  of  rates  is  needed  for 
every  change  in  conditions,  so  in  bonus  work  there  should  be  a 
change  of  schedule  for  every  change.. in  conditions.  The  de- 
mand for  adjustment  is  not  so  urgently  called  for  by  the  bonus 
worker  as  the  major  part  of  his  pay  comes  to  him  as  a  straight 
day  wage  and  he  takes  the  changing  conditions  of  hard  or  soft 
castings,  good  or  poor  crane  service,  etc.,  as  a  matter  of  luck, 
but  is  continually  striving  to  increase  his  output  or  efficiency  for 
the  sake  of  the  resulting  increase  in  pay.  Both  the  bonus  sys- 
tem and  the  piece  rate  system  require  the  establishing  of  sched- 
ules and  rates.  The  method  of  establishing  piece  rates  may  be 
by  careful  time  studies  or  by  judgment  on  the  part  of  those 
making  the  rate. 

The  greatest  difficulty  in  establishing  a  piece  rate  is  that  very 
few  (the  worker  included)  realize  the  marvelous  rapidity  with 
which  work  can  be  done  when  the  incentive  is  great  enough. 
When  a  rate  is  set  on  a  certain  operation  it  should  be  high 
enorgh  to  insure  ll:e  worker  a  fair  rate  of  pay.  It  will  be  found, 
however,  that  on  account  of  the  incentive  to  get  out  more  work 
he  is  getting  out  so  much  more  or  becoming  so  much  more 
efficient  that  an  adjustment  of  the  rate  has  to  be  made  and 
this  kind  of  adjustment  of  piece-work  rates  is  the  thing  that 
has  made  the  workmen  so  opposed  to  piece  work.  They  believe 
that  as  soon  as  one  begins  to  make  a  high  rate  of  wage  the 
price  per  piece  will  be  cut.  This  produces  a  sentiment  of  doing 
just  enough  to  earn  the  ordinary  rate  of  pay  of  men  of  their  claS3 
working  in  day-rate  shops  and  no  more.  When  this  happens 
the  object  of  piece  work  has  failed  as  the  men  are  not  striving 
to  increase  their  output  beyond  a  certain  point.  In  other  words, 
if  our  piece-work  price  is  too  high  we  do  not  find  it  out  on  ac- 
count of  the  worker  only  doing  a  limited  amount,  then  idling 
the  rest  of  the  working  day. 


If  a  piece-work  rate  is  set  too  low  an  injustice  is  done  the 
worker,  for  in  this  case  he  is  unable  to  make  the  wages  of 
other  men  of  his  station  in  life  and  soon  becomes  dissatisfied 
and  quits.  If  the  piece-work  price  is  set  where  it  should  be  to 
begin  with,  it  looks  so  low  to  the  worker  that  he  feels  he  can- 
not make  living  wages.  As  a  matter  of  fact  he  cannot  until 
after  several  months  of  practice,  during  which  period  he  has 
not  been  earning  as  much  as  he  should  and  is  very  likely  to 
become  discouraged  and  quit  before  he  has  become  efficient 
enough  to  earn  his  just  rate  of  pay. 

Summing  up  the  above  in  regard  to  piece  work: 

First.  If  rates  are  too  high  it  is  not  discovered  as  the  worker 
so  sets  his  pace  as  not  to  make  an  excessive  wage  for  fear  the 
rate  will  be  cut  if  he  does. 

Second.  If  rates  are  too  low  the  worker  becomes  discour- 
aged and  quits. 

Third.  If  the  rates  are  such  that  the  worker  will  make  a  ju?t 
rate  of  pay,  after  he  has  reached  his  maximum  efficiency  by 
practice  the  rates  will  be  so  low  that  during  the  period  of  be- 
coming efficient  he  will  not  receive  a  just  wage  and  will  be- 
come dissatisfied. 

The  bonus  system  overcomes  these  difficulties,  for  during  the 
period  of  transition  from  day  work  to  that  of  maximum  efficiency 
he  has  received  his  straight  day  rate  plus  a  bonus  figured  on  a 
sliding  scale  as  his  efficiency  increases  from  66?^  per  cent,  to 
100  per  cent.  The  schedule  can  be  made  as  low  as  it  should  be, 
yet  the  worker  is  not  disheartened,  and  when  he  reaches  maxi- 
mum efficiency  his  total  wage  is  not  exorbitantly  high. 

It  is  customary  to  make  the  bonus  schedule  such  that  the 
worker  making  it,  or  reaching  100  per  cent,  efficiency,  is  entitled 
to  20  per  cent,  increase  in  his  day-rate  wages  and  to  make  the 
day  rate  the  same  as  other  workers  of  his  class  are  making  under 
a  day-rate  system.  If  the  worker  takes  one-half  more  time  than 
the  schedule  or  works  at  66^  per  cent,   efficiency  he   receives 
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GRAPHICAL  ILLUSTRATION  OF  BONUS  SYSTEM. 

no  bonus.  The  bonus  increases  on  a  sliding  scale  from  66?^ 
per  cent,  to  100  per  cent,  efficiency,  at  which  point  the  bonus  is 
20  per  cent,  of  the  wages.  For  all  increases  in  efficiency  above 
100  per  cent,  the  worker  is  paid  in  bonus  20  per  cent,  of  his 
wages  for  standard  time  plus  the  number  of  hours  saved  times 
his  rate  of  pay  per  hour.  Thus  the  total  pay  for  any  operation 
done  in  over  100  per  cent,  efficiency  is  the  same  as  if  his  effi- 
ciency was  100  per  cent,  which  means  that  the  wage  cost  at  100 
per  cent,  efficiency  is  a  standard  price  for  tbe  operation. 
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Under  the  bonus  system,  then,  we  can  establish  a  just  price  as 
standard  and  by  means  of  the  sliding  bonus  scale  induce  the 
worker  to  achieve  maximum  efficiency  without  feeling  that  at 
anv  time  during  the  transition  he  has  been  forced  to  take  a 
lower  wage  than  he  deserves,  and  when  he  has  reached  the  pomt 
of  maximum  efficiency  it  is  not  necessary  to  cut  the  schedule 
as  has  proved  the  case  so  many  times  with  piece  work. 

Piece  work  and  bonus  systems  are  methods  that  automatically 
pay  the  efficient  more  than  the  inefficient,  and  the  bonus  system, 
with  the  guaranteed  day  wage,  leads  to  fewer  difficulties  in  the 
way  of  discontented  workmen  during  the  period  of  transition 
from  day  work  to  that  of  maximum  efficiency.  Changes  in  the 
conditions  do  not  affect  the  total  wage  to  as  great  an  extent  and 
the  workers  therefore  are  less  discontented  when  conditions  work 
to  their  disadvantage.  The  extra  money  in  the  form  of  bonus  is 
a  continual  incentive  to  make  them  strive  to  work  at  their  maxi- 
mum efficiency.  Granting  that  we  have  bonus  schedules  which 
are  fair  and  just  for  conditions  as  they  exist  to-day,  these  con- 
ditions will  not  be  the  same  to-morrow,  and  in  strict  justice  the 
schedules  should  be  changed  with  each  change  in  conditions. 
Till?  would  be  such  an  interminable  task  that  no  piece-work  or 
bonus  man  would  ever  think  of  attempting  it.  The  friction  and 
disputes  that  would  constantly  arise  would  upset  all  shop  dis- 
cipline and  organization.  For  this  reason  schedules  are  made 
as  near  right  as  possible  and  allowed  to  remain  constant  under 
the  theory  that  month  in  and  month  out  the  conditions  will  vary 
as  much  one  way  as  the  other  and  thus  be  balanced. 

The  attempt  of  the  employer  who  works  his  workmen  under 
a  straight  day-rate  system  is  always  to  rate  the  efficient  higher 
than  the  inefficient.  This  can  be  done  and  is  accomplished  very 
satisfactorily  in  a  small  organization  where  the  employer  can 
know  all  his  men  personally  and  is  allowed  a  free  hand  to  rate 
them  according  to  his  judgment.  In  large  organizations  it  is 
impossible  to  know  each  man  personally,  and  as  soon  as  the  per- 
sonal element  is  lost  it  becomes  necessary  to  pay  whole  groups 
or  classes  of  workers  a  uniform  rate  rather  than  a  varying  rate 
based  on  efficiency  determined  by  personal  knowledge  of  the 
employer,  as  was  possible  in  the  small  organization.  Some  form 
of  premium  or  piece-work  system  is  then  resorted  to  as  a  method 
of  determining  efficiency  and  thus  paying  the  efficient  more  than 
the  inefficient.  It  has  been  shown  that  these  systems  do  this 
automatically.  It  has  also  been  shown  that  unless  schedules  are 
continually  being  adjusted  no  account  can  be  taken  of  varying 
grades  of  materials  or  tools,  etc.  The  next  step,  then,  is  a  system 
which  will  take  care  of  these  variations  automatically. 

The  efficiency  of  men  working  side  by  side  in  day-rate  shops 
has  been  found  in  cases  to  vary  from  40  per  cent,  to  120  per 
cent.,  yet  the  rate  of  each  man  was  the  same.  Efficiency  of  40 
per  cent,  means  that  100  hours  are  actually  taken  to  perform 
work  scheduled  as  requiring  40  hours.  Efficiency  of  120  per  cent, 
means  that.  100  hours  are  actually  taken  to  perform  work  sched- 
uled as  requiring  120  hours.  The  worker  working  at  120  per 
cent,  efficiency  does  three  times  as  much  work  per  hour  as  the 
worker  of  40  per  cent,  efficiency.  -  :  v  ■   ^  "^  :    v-;    :     .:.   " 

The  employer  is  evidently  satisfied,  though  probably  through 
Ignorance,  with  the  man  of  40  per  cent,  efficiency,  for  if  the 
employer  is  not  satisfied  the  man  would  be  discharged  or  his 
rating  cut  in  three.  Granting  he  is  satisfied  with  the  worker  of 
40  per  cent,  efficiency  the  employer  would  be  no  loser,  in  fact  he 
would  be  a  gainer  on  account  of  increased  output,  if  he  paid 
the  worker  of  120  per  cent,  efficiency  a  bonus  of  200  per  cent, 
of  his  wages  in  addition  to  his  straight  day  wage.  This  is  an 
extreme  case  though  not  an  uncommon  one. 

Every  employer  should  be  willing  to  pay  the  man  in  his  shop, 
W'hose  efficiency  is  that  of  the  average  efficiency  of  the  whole 
shop,  a  wage  equal  to  the  highest  day  wage  that  man  can  obtain 
•n  a  day-rate  shop  in  the  same  section  of  the  country.  If  we 
then  assign  standard  or  schedule  times  for  every  job  given 
a  worker  it  is  a  simple  matter  at  the  end  of  each  day,  week, 
month  or  period  to  sum  up  the  total  of  the  schedule  hours  of 
all  jobs  he  has  performed  and  then  by  dividing  this  total  by  the 
actual  hours  worked  determine  his  efficiency. 

In  the  same  way  the  time  efficiency  of  the  whole  shop  can  be 


determined  by  dividing  the  sum  of  all  the  schedule  hours  of 
work  performed  by  the  sum  ot  the  actual  hours  worked  by  each 
man  as  shown  by  time  clock.  Having  determined  the  efficiency 
of  the  shop  as  a  whole  we  can  compare  the  efficiency  of  each 
man  with  this  and  base  his  rate  of  pay  on  the  ratio  his  indi- 
vidual efficiency  bears  to  the  whole  shop  efficiency.  The  man 
whose  efficiency  is  the  same  as  that  of  the  shop  will  receive  a 
wage  equal  to  the  highest  day  wage  which  workers  of  his  class 
receive  in  the  same  locality.  The  man  whose  efficiency  is  above 
that  of  the  shop  will  receive  a  total  wage  which  bears  the  same 
ratio  to  the  wage  of  the  man  whose  efficiency  is  the  same  as  that 
of  the  shop  as  his  own  efficiency  bears  to  the  whole  shop  effi- 
ciency. Also  the  man  whose  efficiency  is  less  than  that  of  the 
shop  will  receive  a  total  wage  which  bears  the  same  ratio,  to  the 
wage  of  the  man  whose  efficiency  is  the  same  as  that  of  the 
shop,  as  his  own  efficiency  bears  to  the  whole  shop  efficiency. 

It  will  be  better  to  divide  the  workers  into  groups  much  the 
same  as  is  done  in  a  day-rate  shop,  all  the  workers  on  a  certain 
class  of  machines  in  one  group,  all  those  doing  bench  work  in 
another,  and  so  forth  down  to  as  minute  grouping  as  desired. 
After  dividing  the  shop  into  groups  the  wages  of  each  individual 
worker  should  be  based  on  the  ratio  of  his  efficiency  to  that  of 
the  efficiency  of  his  group  as  a  whole. 

The  advantage  of  basing  the  worker's  wages  on  the  ratio  of 
his  efficiency  to  that  of  the  efficiency  of  his  group  is  that  all  vari- 
ations in  conditions  are  thus  automatically  adjusted,  and  after 
schedules  have  once  been  established  they  may  be  left  indefi- 
nitely without  a  change. 

Assume  as  an  example  the  case  of  a  worker  who  is  one  of  a 
group  of  six  all  doing  small  lathe  work.  Our  schedules  have  all 
been  made  as  fair  and  just  as  possible  for  existing  conditions. 
Next  month  the  castings  coming  from  the  foundry  are  discov- 
ered to  be  a  much  harder  grade  of  casting  than  those  of  to-day. 
Under  a  straight  bonus  or  piece-work  system  the  only  fair  thing 
to  do  is  to  adjust  the  rates  or  schedules,  allowing  more  time 
on  account  of  this  hard  run  of  metal.  Under  the  proposed  s}rs- 
tem  of  paying  men  based  on  group  efficiencies  this  is  not  neces- 
sary, for  when  the  hard  castings  are  brought  in  and  the  schedule 
left  unchanged  the  efficiency  of  the  whole  group  will  fall  and 
that  of  the  individual  will  fall  in  proportion.  We  will  con- 
tinue to  pay  the  worker  whose  efficiency  is  equal  to  that  of  the 
group  the  highest  wages  he  could  get  under  a  day-rate  system, 
and  those  whose  efficiency  is  above  or  below  the  group  efficiency 
will  be  paid  in  proportion.  Assume  again  the  same  group  and 
that  all  other  things  being  equal  we  suddenly  introduce  a  new 
tool  steel  allowing  the  cutting  speed  to  be  doubled.  Under  bonus 
or  piece  work  it  is  immediately  necessary  to  cut  the  schedules 
in  two,  with  its  accompanying  discontent  and  grumbling  from 
the  worker.  Not  so  with  the  proposed  plan,  for  when  the  new 
steel  is  introduced  the  efficiency  of  the  group  immediately  doubles 
and  that  of  each  individual  worker  increases  proportionately.  Wc 
will  continue  to  pay  the  worker  whose  efficiency  is  equal  to  that 
of  the  group  the  highest  wages  he  could  get  under  a  day-rate 
system,  and  those  whose  efficiency  is  above  or  below  the  group 
efficiency  will  be  paid  in  proportion. 

Summary. 
Summing  up: — Every  system  of  paying  labor  is  an  attempt  to 
pay  the  efficient  more  than  the  inefficient.  The  straight  day  rate 
in  which  the  attempt  is  always  made  to  rate  the  workers  by  their 
efficiency  gave  satisfaction  with  the  smaller  organizations  of  tht 
past  in  which  the  personal  relation  between  employer  and  em- 
ployees were  such  that  by  personal  knowledge  the  employer  de- 
termined the  rating  of  each  man.  With  the  increase  in  the  size 
of  organizations  the  personal  relations  between  employer  and 
employee  have  become  such  that  the  employer  is  unable  to  know 
his  employees  personally  and  thus  be  able  to  rate  them  accord- 
ing to  his  personal  knowledge  of  their  individual  ability  or  effi- 
ciency. As  a  result  he  has  turned  to  piece-work  and  premium 
systems  as  automatic  means  of  determining  efficiency  and  ad- 
justing wages  accordingly.  The  piece-work  and  premium  sys- 
tems both  do  this,  but  any  arbitrary  setting  of  rates  or  sched- 
ules cannot  stand  without  continual  adjustment  to  meet  varying 
conditions  that  are  never  twice  exactly  alike. 
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The  premium  system  with  guaranteed  day  wage  needs  less  ad- 
justment than  a  straight  piece-work  system.  Even  under  the 
premium  system  employee  and  employer  are  continually  insist- 
iiTT  upon  adjustment  of  schedules  to  meet  changing  conditions. 
Tiiese  adjustments  are  continual  causes  of  strife  and  ill  feeling. 

The  next  step  toward  a  just  wage  is  a  system  of  wage  rating 
which  shall  automatically  adjust  itself  to  these  changing  con- 
ditions.    This  is  accomplished: 

(i)  By  scheduling  every  operation  for  conditions  as  they  ex- 
ist.    These  schedules  to  always  remain  the  same. 


(2)  By  dividing  tlie  workers  into  groups,  all  in  the  same  group 
being  employed  on  the  same  class  of  work. 

(3)  By  determining  the  efficiency  of  individual  workers  and 
groups  by  dividing  the  total  schedule  hours  performed  by  the 
total  hours  actualh-  taken. 

(4)  By  paying  each  worker  whose  efficiency  is  equal  to  that 
of  his  group  the  maximum  pay  he  can  get  under  the  day  rate 
system,  and  varying  the  wages  of  those  whose  efficiency  is  above 
or  below  tliat  of  their  group  in  the  same  ratio  that  their  efficiency 
bears  to  that  of  their  group. 
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SKCnONS   OF   MOGLL   TYPE  PASSENGER  LOCOMOTIVE  WITH    SUPERHEATER — SWISS    GOVERNMENT   RAILROAD. 


SIMPLE    LOCOMOTIVE    HTTED    WITH    IMPROVED 
SMOKE  TUBE  SUPERHEATER. 


Swiss  Government  Railroad. 


By  Wilhelm   Schmidt. 


Generally  speaking,  mogul  locomotives  are  still  in  considerable 
favor  in  Europe,  where  the  demand  for  larger  and  heavier  en- 
gines has  not  been  of  that  urgent  and  persistent  character  which 
has  been  so  marked  a  feature  in  the  case  of  America.  This  is 
mainly  due  to  the  fact  that  highly  superheated  steam  has  for 
some  years  been  extensively  employed  on  the  European  Conti- 
nent, as  a  result  of  which  it  has  been  possible  to  adequately  in- 
crease the  power  of  new  locomotives  without  augmenting  the 
total  weight  to  an  undesirable  degree.  The  engine  shown  in 
the  accompanying  engraving  is  especially  interesting  for  the 
reason  that  it  is  provided  with  the  latest  improved  smoke-tube 
type  of  superheaters,  a  type  which  is  as  steadily  increasing  in 
popularity  in  Switzerland  as  it  is  elsewhere.  Apart  from  the 
■superheating  apparatus  and  certain  other  parts  which  work 
under  steam,  the  design  of  the  engine  as  a  whole  is  a  typical  one 
ior  this  class  of  locomotive  on  the  Continent  of  Europe. 

The  boiler,  which  embodies  features  closely  allied  to  American 
practice,  is  of  the  narrow  firebox  type.  The  inside  firebox  is  of 
copper,  the  sides  and  crown  being  in  one  sheet,  Yg  in.  thick.  The 
crown  sheet  is  flat,  with  a  slope  towards  the  back  of  about 
2/4  in.,  and  is  supported  by  vertical  stay  bolts.  There  are  also 
horizontal  stays  extending  across  from  the  sides  of  the  boiler 
shell,  and  placed  immediately  above  the  crown-sheet.  The  mud- 
ring  is  only  2  9/16  in.  wide.  The  back  and  front  flue-sheets  are 
each  about  1%  in.  in  thickness,  the  former  being  of  copper  and 
the  latter  of  steel.  The  boiler  has  a  diameter  of  5554  in.  at  the 
front  ring,  and  contains  150  tubes  12  ft.  734  in.  long.     Of  these 


lutfes,  132  are  i^  in.  in  diameter,  while  the  remaining  18  have  a 
diameter  of  s%  >"• 

As  will  be  seen  from  the  drawing,  the  latter  are  disposed  in 
the  upper  part  of  the  barrel,  and  it  is  in  this  group  of  larger 
tubes  that  the  new  smoke-tube  superheater  is  arranged.  The 
earlier  forms  of  this  apparatus  arc  familiar  to  the  readers  of 
the  American  Engineer,  owing  to  its  application  to  engines  on 
the  Canadian  Pacific  Railroad.  The  present  modification  of 
the  superheater  possesses  several  mechanical  and  other  advan- 
tages over  the  original  design.  Its  principle  and  construction  are 
clearly  shown  in  the  detailed  drawing.  There  are  two  import- 
ant features  which  constitute  the  chief  differences  between  the 
new  and  the  old  smoke-tube  apparatus.  One  feature  is  that  the 
superheater  pipes  are  now  formed  in  double  loops  instead  of  in 
single  loops,  while  the  other  is  that  each  set  of  superheater 
pipes  is  independently  bolted,  and  can  be  got  at  without  discon- 
necting or  in  any  way  disturbing  the  adjacent  sets. 

Each  of  the  18  bt-ge  smoke-tubes,  .A,  contains  a  superheater 
element,  B,  consisting  of  four  solid-drawn  steel  pipes,  of  i^  in. 
diameter,  which  are  connected  at  their  firebox  ends  by  two 
steel  return  bends,  thus  forming  a  double  loop,  as  shown  in 
detail.  The  two  ends  of  each  set  of  superheater  pipes  are  bent 
upwards  in  the  smoke-box,  and  are  there  spread  apart,  in  order 
to  allow  for  the  full  expansion  of  the  pipes  under  difl^erent  tem- 
peratures. At  the  same  time  this  arrangement  permits  of  the 
smoke-tubes  being  just  as  easily  inspected  and  cleaned  from  the 
front  end  of  the  boiler  as  from  the  firebox  end.  This  feature 
is  of  very  great  importance  in  the  case  of  boilers  with  long  tubes, 
and  more  especially  so  if  poor  coal  is  used,  as  then  the  cleaning 
of  the  smoke-tubes  from  the  firebox  end  alone  cannot  always  be 
efficiently  performed.  Again,  as  there  are  no  header  castings 
hanging  down  in  the  smoke-box,  no  difficulty  whatever  arises 
with  regard  to  the  resetting  or  removal  of  the  large  tubes, 
either  of  which  operations  can  be  readily  carried  out,  without 
disconnecting  the  whole  arrangement. 
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There  are  as  many  superheater  elements  as  there  are  smoke- 
tubes,  hence  there  are  i8  in  the  engine  under  notice.  The  two 
smoke-box  ends  of  each  set  of  double-looped  superheater  pipes, 
B,  are  expanded  into  a  flange,  C,  which  is  independently  secured 
to  the  bottom  face  of  the  cast-iron  steam  collector,  D,  in  the 
smoke-box,  by  means  of  a  single  1  in.  bolt,  E.  The  heads  of 
these  bolts  are  movable  in  slots  in  the  underside  of  the  collector 
casting.  In  the  most  exceptional  case,  it  would  not  be  necessary 
to  loosen  more  than  three  of  the  holding  bolts  in  order  to  draw 
out  any  particular  set  of  superheater  pipes.  This  feature  thus 
renders  the  new  apparatus  thoroughly  practicable  and  accessible. 
An  all-round  even  joint  is  obtained  by  passing  the  bolt  through 
the  centre  of  the  flange,  and  supplementing  it  with  a  couple  of 
copper-asbestos  rings.  Only  i8  of  these  1  in.  bolts  are  needed  for 
the  purpose  of  fastening  the  whole  superheating  arrangement  to 
the  collector  casting,  and  there  are  neither  coupling-nuts  nor 
screw  connections  in  the  smoke-box  which  would  cause  any 
trouble  through  leakage. 

The  collector  casting  is  divided  by  partitions  into  compart- 
ments for  saturated  and  superheated  steam  alternately.  These 
compartments  communicate  with  the  corresponding  ends  of  the 
superheater  pipes  in  the  smoke-tubes.  On  the  throttle-valve 
being  opened,  the  saturated  or  moist  steam  flows  from  the  dry- 
pipe  into  the  several  compartments  for  saturated  steam,  then 
passes  through  the  double-looped  superheater  pipes  (as  indicated 
by  arrows),  and  returns  highly  superheated  to  the  other  com- 
partments in  the  collector,  from  which  it  finally 
passes  to  the  cylinders  in  the  ordinary  way. 

The  passage  of  tlie  combustion  gases,  anfl 
therefore  the  degree  of  superheat  in  the  smoke- 
tubes,  can  be  regulated  by  means  of  dampers 
fitted  to  the  collector  casting  in  the  smoke-bo.x. 
For  the  purpose  of  preventing  overheating  of  the 
superheater  pipes,  these  dampers  are  kept  closed 
while  the  engine  is  standing  or  drifting,  as  the 
case  may  be. 

The  ratio  of  the  heating  surface  of  the  super- 
heater  (307.9  sq.  ft.)   to  the  total  heating  surface 
of  the  boiler    (1,512.4  sq.  ft.)    is  ample  to  insure 
an    average    temperature    of    the    steam    in    the 
steam-chest  of  from  580'  to  600°  Fahr.     Such  a 
high  degree  of  superheat  is  absolutely  necessary 
in   the   case  of   simple   locomotives,   in   order  to 
avoid  all  condensation  in  the  cylinders,  by  which 
result    alone    can    the    entire    benefit    of    super- 
heating as  regards  great  economy  and  efficiency, 
be   obtained.      Manifestly,    the    complete    preven- 
tion  of   condensation    is   equivalent    to    a    larger 
boiler  capacity,  so  that,  with  a  view  to  fully  utilizing  this  in- 
creased  steaming   capacity,   cylinders   of  a  comparatively   large 
diameter  are  necessary.    For  an  engine  of  the  size  of  this  mogul 
locomotive,  21%  in-  cylinders  would  undoubtedly  be  deemed  too 
large  in  America.    The  engine  would  be  regarded  as  being  over- 
cylindered,  and  assuredly  it  would  be  so,  if  saturated  steam  was 
employed.     But   the   possibility  of   using  large  cylinders   in   an 
economical  manner,  is  one  of  the  salient  features  of  this  system 
of  superheating,  while  it  is  the  principal  source  of  the  greatly 
increased  efficiency  of  the  numerous  locomotives  which  have  been 
f'tted  with  it.     As  compared  with  ordinary-size  cylinders,  highly 
superheated  steam  allows  of  earlier  and  more  economical  cut- 
offs, both  at  starting  and  while  running;  and,  what  is  even  more 
important,   it   also   permits   of  the   use   of  relatively   low   boiler 
pressures. 

In  the  case  of  locomotives  working  with  saturated  steam,  the 
size  of  the  cylinder  is  quite  as  much  restricted  by  the  losses  due 
to  condensation  as  by  the  loading-gauge  limits.  It  is  necessary 
to  employ  comparatively  small  cylinders,  which,  in  turn,  means 
the  use  of  late  and  uneconomical  cut-oflFs  when  the  engine  is 
starting  or  being  forced.  On  the  other  hand,  with  locomotives 
using  highly  superheated  steam,  the  total  absence  of  condensa- 
tion enables  the  diameters  of  the  cylinders  to  be  so  increased  that 
economical  cut-offs  are  possible,  in  addition  to  which  advantage, 
an  increase  in  the  tractive  power  is  obtained  simultaneously.  The 


comparatively  early  cut-offs  with  which  the  engines  can  be 
started,  reduces  the  tendency  of  the  drivers  to  slip,  in  conse- 
quence of  which  superheated  steam  locomotives  are  giten  a 
greater  lap  on  the  steam  side  of  the  valves,  so  that  they  start 
away  under  full  steam  with  short  cut-offs,  and  are  far  less  liable 
to  slip  than  are  saturated  steam  locomotives. 

As  in  the  case  of  the  engine  illustrated,  the  large  cylinders 
fitted  with  piston-valves  necessitate  the  use  of  by-pass  valves. 
The  drawing  shows  a  very  simple  design  of  such  a  valve,  ar- 
ranged on  the  top  of  the  steam-chest  and  actuated  by  hand. 

Pistons  provided  with  three  small  square-section  spring  rings 
of  cast-iron  are  used.  The  rings  are  grooved,  and  there  are  a 
number  of  small  holes  in  the  periphery  of  the  first  and  third 
rings,  in  order  to  avoid  compression  of  the  outer  ring  at  the  end 
of  the  stroke,  and  to  equalize  the  pressure  of  the  steam  which 
leaks  behind  the  rings.  When  highly  superheated  steam  is  em- 
ployed, it  is  particularly  desirable  to  secure  steam-tightness  with 
a  minimum  of  friction.  For  this  reason,  a  long  tail-rod  to  the 
piston  is  used,  and  the  weight  of  the  piston  is  counter-balanced  ' 
by  this  rod  on  the  one  side,  and  by  the  crosshead  on  the  other. 
In  this  way,  the  friction  of  the  piston-rod  proper  when  moving 
in  the  packing  is  reduced  to  a  minimum. 

The  double-ported  piston-valves,  with  solid  rings,  are  ar- 
ranged for  inside  admission,  and  are  operated  by  the  Wal- 
schaert  gear.  As  on  the  outside  of  the  valves  there  is  only  the 
relatively  low  exhaust  pressure,  no  stuffing-bo.xes  for  the  valve- 


SCHMIDT    I.MPROVEI)    S.MOKE    TUBE    SUPERHE.\TER. 

rods  are  required  or  used.  On  account  of  the  double  admission, 
and  owing  to  there  being  no  bridges  in  the  steam  ports — the  rings 
being  solid — the  diameter  of  the  piston-valves  can  be  kept  very 
small.  An  important  point  in  favor  of  highly  superheated  steam 
is  that  its  great  tenuity  makes  the  use  of  piston-valves  of  a  com- 
paratively small  diameter  possible,  even  in  the  case  of  loco-  . 
motives  designed  for  high-speed  passenger  service.  To  prevent" 
jamming  of  the  solid  rings,  the  steam-chest  is  steam-jacketed.* 

Forced  lubrication,  with  mineral  oil  having  a  high  flash-point, 
is  used  for  the  cylinders  and  valves,  in  order  to  insure  efficient 
lubrication. 

The  Frames  are  of  the  usual  plate  type  employed  abroad,  and 
are  1  in.  thick.  The  underhung  springs  of  the  back  and  inter- 
mediate drivers,  together  with  the  overhung  springs  of  the  front 
drivers  and  truck  wheels,  are  equalized,  so  that  the  weight  is 
compensated  between  two  distinct  groups  of  wheels.  The  truck, 
however,  is  not  provided  with  a  cross  equalizer.  It  will  be  no- 
ticed that  all  the  spring-hangers  are  adjustable  in  length. 

The  Pony  Truck  is  of  the  Krauss-Helmholtz  type,  and  its 
construction  is  clearly  shown  in  the  drawing.  A  noticeable 
feature  is  that  the  axle  is  connected  with  the  leading  drivers 
by  a  radius-bar  whose  fulcrum  lies  between  the  truck  and  driving 


•  These  piston  valves  were  designed  by  Mr.  Schmidt,  who  has  also  devised 
several  other  forms  of  such  valves  fitted  with  split  rings,  which  have  proved 
to  lie  very  successful  and  have  been  extensively  adopted  by  many  European 
railways. — Ed. 
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axle.  The  latter  has  a  certain  amount  of  lateral  play,  and  acts, 
in  its  combination  with  the  pony  truck,  like  a  four-wheeled  en- 
gine truck.  Hence,  locomotives  of  this  type  are  well-suited  to 
either  fast  passenger  or  ordinary  freight  service. 

The  principal  dimensions  of  this  engine,  which  was  constructed 
at  the  works  of  the  Swiss  Locomotive  and  Machine  Company  at 
VVinterthur,  Switzerland,  are  given  in  the  following  table. 
Twenty  engines  of  the  same  type  are  either  already  at  work  on 
the  Swiss  Government  Railroad,  or  are  in  course  of  being  built 
for  that  system:  .  ;  ^  : 


Diameter  of  cylinders   21.26 

Piston    stroke    23.62 

Diameter  of  driving  wheels 59.8 

Heating  surface  of  tubes 1,072.1  sq. 

Heating  surface  of  superheater 307.9  sq. 

Heating  surface  of  firebox 132.4  sq. 

Total    heating    surface 1,512.4  sq. 

Gmte    area    24.8  sq. 

Boiler  pressure,  per  sq.  in 170.7 

Diameter   of   boiler    (front   end) 55 J4 

Number  of  ordinary  tubes 

Diameter  of   ordinary   tubes 1J4 

Number  of  superheater  smoke-tubes 

Diameter  of  supeiheater  smoke-tubes 5% 

Length    of   tubes .12  ft.  754 

Weight  of  engine  in   working  order. ...... ..,,».,  v*....  i.,,^. 123,630 


m. 

in. 

in. 

ft. 

ft. 

ft. 

ft. 

ft. 
lbs. 

in. 
132 

in. 
.18 

in. 

in. 
lbs. 


A  TIME  AND  COST  COMPUTER. 


An  interesting  and  valuable  application  of  the  logarithmic 
principle  of  the  slide  rule,  for  the  simple  solution  of  problems  in 
connection  with  boring  and  turning  mill  and  lathe  work,  has 
recently  been  made  by  Mr.  William  Cox,  a  mechanical  engineer 
of  New  York  City,  in  the  design  of  a  "time  and  cost  computer" 
for  The  Bullard  Machine  Tool  Company,  of  Bridgeport,  Conn. 
This  instrument,  which  is  illustrated  herewith,  is  practically  a 
circular  slide  rule  in  which  the  various  scales — six  in  number — 
have  been  given  special  values  corresponding  to  the  elements 
which  enter  into  the  calculations. 

The  formula  which  it  solves: 

:ry:-::y^,rp\-y^^^^^^  X  L  X  F 

v^.;-';^  T  =  .2618    

is  derived  as  follows^^'V-^-;-!^!^:^"-' 

L  X  F        >'-••'-  v/V  .V  s  X  12 

T  =:  ,  in  which  R  =  ,  which  resolves  into 


R 


T  = 


L  X  F 

S  -I-  12 


12   \ 


D  X  L  X  F 


)= 


T  D    ■:..  ;■•■■■;■;' 
D  X  L  X  F 

.2618    in  which 

S 

T  =  Time  required  in  minutes. 

tJ  —  Diameter  of  piece  in  inches. 

L  ^  Length  of  cut  in  inches. 

r  —  Rate  of  feed  per  revolution  in  parts  of  1  in. 

K  _  Revolutions  of  piece  per  minute. 

is  —  Cutting  speed  in  feet  per  minute. 

The  usefulness  and  time-saving  qualities  of  the  instrument, 
as  compared  with  the  usual  pad  and  pencil  method,  are  well 
illustrated  in  the  following  example  (a  cast-iron  cylinder  being 
assumed:  Cutting  speed  35  ft.  per  minute  (A),  feed  per  revo- 
lution %  in.  (B),  diameter  of  piece  30  in.  (C),  length  of  cut 
20  in.  (D),  time  required  36  minutes  (E),  the  accompanying 
tllustration  showing  the  scales  set  in  the  required  positions  for 
the  solution  of  the  problem.  Another  scale,  not  shown,  deter- 
'"mes  the  cost  per  operation  at  an  hourly  rate  of  from  i  to  60 
^'tnts.  The  determination  of  the  proper  feeds  and  speeds  to  be 
"sed  for  the  completion  of  a  certain  operation  in  a  given  time 
IS  another  valuable  feature. 

The  Bullard  Machine  Tool  Company  has  arranged  for  a  sup- 
P'y  of  these,  at  a  considerable  expense,  and  we  are  advised  that 
they  will  be  glad  to  furnish  them  to  motive  power  officials  or 
foremen,  who  may  have  need  for  them,  if  an  application  ia 
inade,  the  applicant  to  state  his  position  and  the  company  he  is 
with. 


EQUALIZERS  ON  PASSENGER  TRUCKS. 


To  THE  Editor  : 

The  equalizer,  so  called,  in  a  passenger  truck  is  an  equalizer 
in  name  only,  for  it  does  not  equalize.  It  is  merely  a  rigid 
Bracket  for  supporting  the  helical  springs,  which  might  as  well 
be  supported  on  the  journal-boxes.  What  equalizing  there  may 
be  is  due  to  the  action  of  the  wheel-pieces  as  equalizers. 

The  truck  shown  in  Fig.  2,  page  180,  is  just  what  is  advocated 
by  those  who  would  omit  the  equalizer.  There  we  have  springs 
over  the  boxes,  supporting  the  truck  frame.  The  piece  having 
the  shape  of  an  equalizer  we  can  call  a  "wheel-piece  truss  rod," 
or  a  "spring  seat  hanger,"  and  we  shall  have  in  principle  just 
such  a  truck  as  that  of  the  New  York  Central  car,  page  81 
(March  issue).  The  omission  of  equalizers  would  reduce  the 
weight  of  each  truck  by  about  600  lbs. 

It  is  a  mistake  to  consider  that  the  best  American  roadbeds 
are  not  as  good  as  any  to  be  found  in  Europe,  and  that  the  rid- 
ing qualities  of  European  trucks  are  therebv  explained. 

T.  Y. 


To  THE  Editor:     =        ^:.;    .  ■  i 

Bebw  are  noted  some  thou^ts  that  occurred  to  the  writer  on 
reading  the  communication  on  "Equalizers  on  Passenger 
Trucks"  in  your  May  issue. 

When  equalizers  are  removed  from  these  trucks,  the  frames 
will  not  be  supported  by  blocks  on   the  journal-boxes,  but  by 
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springs.  Such  a  truck  is  shown  in  the  March  issue  of  The 
•American  Engineer,  under  a  New  York  Central  car,  page  81. 
There  may  be  some  uncertainty  as  to  what  kind,  and  propor- 
tions, of  springs  will  be  most  satisfactory  for  supporting  the 
frame.  The  common  European  practice  is  to  employ  long,  flat, 
semi-elliptic  springs  with  small  helical  springs  interposed  in  the 
hangers.  This  arrangement  is  particularly  conducive  to  easy 
riding.  •-:.•:••      ''■'■'■ 

The  principle  commonly  employed  in  equalizing  is  to  group 
the  supports  into  three  sets,  the  supports  of  each  set  being  equal- 
ized. If  there  are  but  two  groups  the  supported  load  is  in  un- 
stable equilibrium,  and  is  in  danger  of  being  overturned  unless 
some  outside  influence  holds  it  in  position.  If  the  two  wheels 
on  each  side  of  a  four-wheel  truck  were  really  equalized  by  the 
equalizer,  the  truck  frame  would  be  tilted  by  the  action  of  the 
brakes  and  by  resistance  to  motion,  until  the  wheel-pieces  rested 
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on  the  journal-boxes.  Such  would  be  the  behavior  of  the  truck 
shown  in  Fig.  i,  page  i8o.  But  the  inequality  in  the  track  sur- 
face in  the  length  of  a  truck  is  so  small  as  to  require  no  equal- 
izing, while  the  inequalities  in  the  length  of  a  locomotive  wheel- 
base  are  an  entirely  different  matter. 

The  six-wheel  truck  has  a  longer  wheel-base  than  the  four- 
wheel  one,  and  it  has  three  wheels  in  line.  Equalizers  are  neces- 
sary on  it  in  order  to  insure  the  proper  distribution  of  weight 
nil  the  bearings,  and  the  equalizers  here  do  perform  that  func- 
tion. The  distribution  of  weight  over  six  wheels  instead  of 
four  divides  the  shocks  by  si.\  instead  of  four,  and  so  it  will 
probably  be  impossible  to  build  a  four-wheel  truck  which  will 
ride  as  smoothly  as  the  more  expensive  six-wheel  one.  But 
some  of  the  good  riding  qualities  of  the  six-wheel  truck  are  due 
to  the  greater  distance  between  the  springs  supporting  the  wheel- 
piece,  preventing  the  vibrations  of  the  truck  frame  just  as  the 
overhung  springs  were  found  necessary  on  four-wheel  electric 
cars  to  prevent  the  vibrations  of  the  body.  This  is  just  what 
would  be  accomplished  by  omitting  the  equalizer  of  the  four- 
wheel  truck  and  placing  the  frame-supporting  springs  over  the 
boxes.  N.  O. 


WHAT    A    WESTERN    ROAD   IS   DOING   FOR   ITS 
APPRENTICES. 


To  THE  Editor: 

Have   followed  articles   in  your  journal   regarding  the  better 
instruction  of  shop  apprentices,  through  the  organization  of  spe- 


ALUA.NV    SHUi'S — NEW    \Ort.K    CtIM  KAI..  >    • 

cial  classes  for  their  benefit,  with  great  interest,  and  thought 
possibly  you  might  be  interested  in  knowing  what  the  Soo  L'lie 
is  doing  in  this  respect.  Although  the  apprentice  of  to-day  is 
offered  means  of  bettering  himself  through  the  local  Y.  M.  C.  A. 
and  private  evening  classes  often  conducted  by  draftsmen,  for 
a  small  outlay  in  tuition,  these  do  not  seem  to  be  as  effective 
or  to  meet  with  such  ready  response  as  classes  conducted  by 
the  railroad  company.  Such  classes  also  tend  to  bring  the  ap- 
prentice in  closer  touch  with  the  railroad  organization  and  give 
him  a  bolter  insight  into  its  affairs,  thus  making  him  realize 
to  a  greater  extent  his  own  importance  in  the  organization. 

Mr.  T.  A.  Foque,  mechanical  superintendent  of  the  Soo  Line, 
realizing  the  importance  of  bringing  the  apprentices  together  in 
this  way,  first  had  an  interview  with  them,  trying  to  make  them 
understand  that  upon  the  responsible  young  man  of  to-day  re^ts 
the  future  success  of  our  railroads.  The  apprentices  in  the  ma- 
chine shop,  18  or  20  in  number,  were  organized  into  two  classes, 
those  farthest  advanced  in  their  shop  term  constituting  the 
senior  class  and  the  others  the  junior  class.  Each  class  mect-^ 
every  other  Saturday  afternoon  in  the  drafting  room,  from  one 
to  five  o'clock.  The  head  draftsman  for  an  increase  in  salary, 
paid  by  the  company,  gives  them  instruction  in  mathematics  and 
mechanical  drawing,  also  in  the  process  of  making  prints  and 
filing  the  drawings  for  quick  and  ready  reference.  The  drawing 
boards,  24  x  36  in.  in  size,  of  well  seasoned  pine  and  the  T-squares 
of  cherry,  both  made  in  the  company's  shops,  are  furnished  by 
the  railroad.  The  student  furnishes  his  own  triangles  and  m- 
struments.  Occasionally  an  afternoon  is  devoted  to  a  talk  to 
the  apprentices  by  one  of  the  officials  of  the  motive  power  de- 
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36-INCH  HIGH  DUTY  PLANER. 


A  36-inch  Chandler  planer  has  recently  been  installed  at  the 
West  Albany  shops  of  the  New  York  Central,  which  has  sev- 
eral features  of  special  interest.  The  greatest  difficulty  encoun- 
tered in  developing  high  speed  planers  has  been  to  secure  suffi- 
cient belt  capacity  and,  in  connection  with  this,  to  increase  the 
cftkiency  of  power  transmission  between  the  driving  belt  and  the 
ciiiting  tool.  To  overcome  the  difficulty  of  shifting  an  extra  wide 
belt  two  3-in.  belts  are  used  for  driving  the  planer  on  the  cut- 
ting stroke.  The  tight  or  driving  pulley  runs  between  two  loose 
pulleys,  the  belts  being  shifted  on  and  oflf  from  each  side. 

Two  belts  and  two  sets  of  pulleys  are  required  for  driving  the 
platen  on  the  return  stroke.  One  of  these  acts  as  a  starter  and 
the  other  as  an  accelerator,  for  instance,  the  West  Albany  planer 
reverses  from  a  50-ft.  cutting  speed  to  a  79-ft.  return  speed.  As 
soon  as  the  platen  is  well  started  on  the  return  stroke  the 
starting  belt  is  shifted  off  and  the  accelerating  belt  is  shifted  on. 


increasing  the  return  speed  from  79  to  147  ft.  per  minute.  At 
the  end  of  the  return  stroke  the  return  belts  are  operated  in 
the  reverse  order,  t.  e.,  the  147-ft.  belt  goes  oflF  and  the  slow  belt 
comes  on,  returning  the  speed  to  79  ft.,  from  which  it  reverses 
to  the  cutting  speed. 

To  reduce  the  friction  in  the  machine  all  the  shafts  are  case- 
hardened  and  accurately  ground,  the  bearings  are  made  espe- 
cially long,  and  the  outboard  bearings  are  bushed  and  have  chain 
oilers.  All  of  the  loose  pulleys  are  self-oiling.  The  gears  are 
of  cast  steel  and  the  pinion  gears  and  the  rack  are  steel  forgings. 
The  planer  has  two  cutting  speeds,  30  and  50  ft.  per  minute; 
the  change  from  one  speed  to  another  is  made  by  means  of  a 
back  gear  in  the  gear  train,  somewhat  similar  to  the  back  gear 
on  an  engine  lathe.  The  belt  ratios  are,  therefore  increased  on 
the  slow  cuts,  which  is  a  considerable  advantage. 

The  feed  is  not  regulated  by  the  usual  wrist  pin,  which  is 
adjustable  on  and  off  the  center  of  the  friction  box,  but  by 
regulating  the  movement  of  the  friction  box  with  two  pins,  a 
fixed  pin  on  the  bed  of  the  machine  and  a  pin  on  the  adjustable 
lever,  which  moves  on  a  marked  dial  somewhat  as  the  reversing 
lever  on  a  locomotive.  Any  desired  feed  can,  therefore,  be  had 
instantly  and  the  position  of  the  levers  indicates  the  amount  of 
feed.  The  platen  may  be  started  or  stopped  from  either  side. 
The  36  in.  by  36  in.  by  10  ft.  planer  weighs  about  26,500  lbs. 
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ARRANGEMENT  OF   HEATER  DUCTS   AND  PIPES — N.   Y.,  O.   &  W.   RV.   PAINT   SHOP. 


HEATING  A  PAINT  SHOP. 


New  York,  Ontario  &  Western  Railway. 


The  New  York,  Ontario  &  Western  Railway  has  recently  com- 
pleted a  new  paint  shop  at  Middletown,  N.  Y.,  384  by  66  ft., 
having  three  longitudinal  tracks.  The  building  is  of  wooden 
construction  and  was  designed  and  constructed  under  the  super- 
vision of  Mr.  C.  E.  Knickerbocker,  engineer  maintenance  of 
way.  The  method  of  heating  is  somewhat  different  from  that 
ordinarily  used  in  shops  of  this  character,  and  is  of  interest.  The 
equipment  consists  of  an  8-ft.  fan  wheel,  which  draws  the  air 
through  a  heater,  in  which  are  compactly  arranged  10  sections 
containing  6800  ft.  of  i-in.  pipe.  The  rapidity  of  air  flow  pro- 
duced by  the  fan  increases 
the  efficiency  of  the  heat- 
ing surface  from  300  to  500 
per  cent,  above  that  of  the 
same  area  exposed  in  still  air. 

.\  <lircct-connected  8  by 
I -in.  engine  drives  the  fan 
"P  to  a  maximum  speed  of 
over  200  r.p.m.,  which  is 
sufficient  to  insure  a  veloc- 
ity of  about  3,500  ft.  per 
min.  through  the  discharge 
pipe.  The  heater  is  de- 
siirned  for  the  use  of  high 
pressure  steam,  and  ar- 
ntnged  so  that  the  exhaust 
^rom  the  fan  engine  may  be 
utilized. 

The  apparatus  is  placed 
"1  a  small  lean-to  mid- 
Jf'igth    of   the   main    build- 


ing, this  central  position  reducing  the  cost  of  the  distribut- 
ing system  to  a  minimum.  Beneath  the  floor  and  alongside 
each  of  the  walls  and  the  column  piers  run  four  tile  distributing 
pipes  branching  from  the  main  brick  cross  duct  from  the  fan. 
Branches  from  these  pipes  lead  to  the  floor  level,  the  upper  por- 
tion of  each  branch  being  constructed  of  heavy  galvanized  iron, 
and  so  arranged  as  to  throw  the  escaping  air  at  an  angle  toward 
the  floor.  This  maintains  a  constantly  changing  volume  of  warm 
air  at  the  floor  level,  which  naturally  ascends  alongside  the 
painted  surfaces  of  the  cars,  increasing  the  rate  of  drying.  The 
constant  replacement  of  the  rising  air  by  the  incoming  heated 
volumes  insures  a  fresh  warm  atmosphere. 

The  outlets  range  from  6  to  8  ins.  in  diameter,  and  are  spaced 
16  ft.  apart,  so  that  a  very  uniform  distribution  and  mixing  is 


INTERIOR    OF   paint   SHOP   SHOWING    HEATER   PIPES. 
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,  6jr  jUie-jvwriml-box;cs,  'Sii^  wniiM  be  til e  behavior  of  the  truck 
shown  in  l-i8r.i;pag-c.i*j.;ihU  the  inciiuality  in  the  triick  siir^ 
face  In  thulcJjgth  of  n  truck  is  so  small  as  to  rcijiiire  iu.»  i'i|ii.il- 
izing,  wiiik-  the  inequS-iilics  iii.  Uu-  Kngth  of  a  juo.mv'tivc  \vliccl- 
I»aae;  t^¥  an  cmipcfe;  <Uffvrcnj'  iwatier.  "V  ;,";.;.  c  ..;  ;  v  .  ;; ' ., 
•■  The  sixAyhccl  .t>Utk  has'  a  jr>ngtr  wheel  base  thaiV  the  futir-. 
virh-dei  <">ne,  and  it  ha^rhrw  whedsS  in'  line.  F.(iuali/(jr.s  are  lU'oes- 
s  ijy  V/i>.  u  jii  rutUr  .Ur  •u.T.-:''^v  the'  proper  distribution  of  weiglit 

■ '-Vt  ihit;^  iHarirtgs;  ami  ihe  ;wid^^^  here  do.perfonn  that  ittnc- 

4'ioiJ/^:/rb:i&  idistrilmtibi^i  ,af  vv-eight  hvervsix  wheels  instead  bf 
hiitr  diyi<k>  the  s^hock^  by  six  nisiead  i>r  fonr,  and  srr  it  \vi]] 
lirobab'y  be  inipossjble  to  build  a  four-wheel  truck  which  will 
ride  as  smootlily  as  the  more  expensive  six-\vheel  one.  Hut 
some. of  the  gooxl  riiiing  qualities  of  th«  six-wheel  truek  are  due 
to  the  greater  disL'ihcc  between  the  springs  supportintr  the  wheel- 
piece,  preventing  the  vibratioiTS  of  the  truek  frame  just  as  tlic 
overhung  ^.prings   weri.-  l"Ut)ii  necessary,  on   four-wheel   eltctric 

;>C«ws  to  prevent  the" . ^vibrat ion's  oi  the  body.     This  is  just  wiiat 

v'wpttld  be  accompli>he/l  by  'ynlttting^  t^e  equalizer  i>t    tlic   four- 
wbeei  truck  a^nd  pladhg  the' franw-supporting  springs  over  the 

'boXQiSy-^-  .     ,.  .-N,   p. 


WHAT   A. WESTERN    ROAD   IS    DOING    FOR    ITS 
•'-"  APPRENTICES. 


To  THE  EniTOR:  .■.«%>  ■  '^■'[^  '■■■■  ■"  '  ■  ■'   '  ';'^'v'   ■' 

Have   followed  articles   in  your  journal   regarding  the   better 
instruction  of.  shop  apprentice?,  thi-ough  the  organization  of  spe- 


:  ciai  clrt-vscs " for   their  benefit,   with   great   interest,  and   tlioui,"*".'; 
:|K>.«|.sibly*y-c<tt  might  be-  intercffed  in  knowing  what  the  Soo  i 
is  doing  in  tliis  n-.-'peet.     AUhougli  tlie  apprentice  of  to-da;  .    ,.  • 
■.tlTcrvd  means  uf  bcUeriug  hinvself  througli  the  local  Y.  M.  C   V; 
•.'ind  private  cvenuig  cl.i.sscs  often  conducted  by  draftsmen, 
n.  .tUTall  '>utL:iy  in  tuition,  tlu-sie  do  iiot  seem  to  be  as  effei;i»^..: 
or   to   meet  with    such    ready  response  as  classes   conducted   iv.Xi' 
the  railroad  company.     Sn<'li  clas>es  also  tend  to  bring  the  ■•f;^  ;:•■ 
l/reiuice  in  clo.ver  touch  with  the  railruad  or.i-.ini/aiion  and  p'  \ /; 

.hint  a  bother:  insight  into  its  auair.s>  thus  liiaking  him   r^. 
to  a  greater  extent  his  own   importance  in  the  organizatioit 

Mr.  T.  A.  Foqnc.  merlia:iical  superintendent  of  the  Soo  I-i      ■;■. 
realizing  the  lminrtance  "f  bringing  the  apprentices  together  iu-V 
this  way,  lirst  had  an  intvrvieW  with  them,  trying  to  make'tir;':yi; '. 
understand  that  upon  the  responsible  young  man  of  to-day  r^'.'t:.  .J 
the  fiUure  success  of  our  railroads      The  apprentices  in  the  imV 
chine  shop.  iS  of  20  in  number,  were  org.mi/.ed  into  two  cia>s^>,':V 
tho.se    farthest    aflvanced.   in    their    shop    term    constituting    tHe-. 
senior  class  and  tlu-  otliets  ihc  junior  ckiss.     Each  class  mc'et^;    : 
every  other  Saturd.iy  afternoon  in  the  drafting  room,  from  bfte  ' 
to  live  o'clock.     The  head  draftsman  for  an  increase  in  salary.;  ■• 
paid  by  the  company,  gives  them  instruction  in  mathematics  arid- 
mecltanical  drawing,  also   in   the  process  of  making  prints  anvl  . 
tiling  the  drawings  for  quick  and  ready  reference.    The  drawing 
boards,  24  x  36  in.  in  size,  of  well  seasoned  pine  and  the  T-squares    ,. 
of  cherry,  both  made  in  the  company's  shops,  arc  furnished  hp  ■■; 
'the  railroad.     The  student   furnishes  his  own  triangles  arid 'in-   .; 
strumcnts.     Occasionally  an   afternoon   is   devoted  to  1  talk  to  .- 
the  apprentices  by  one  of  the  officials  of  the  motive  power  de>,-.': 


■-.  JH-Ni:.  ^ W7. 
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i)  "inHiit.     The   apprentices   are    very    much    interested   and   the 
'iji  I IV  promises  splendid  resuhs  both   for  the  bovs  and  the  com- 


^i'lV    36bINCH  HIGH  DUTY  PLANER. 


;  y  j6-hTch  Ciiandler  plamr  has  recently  been  installed  at  the 

'••\Vi -it- Albany  shops  of  the  New  York  Central,  which  has  sev- 

■it-f.'Tj  features  of  special  interest.     The  greatest  difficulty  encoun- 

■  jcic 4"  in  developing  high  speed  planers  has  been  to  secure  suffi- 

:rv  fit  belt  capacity  and,  in  connection  with  this,  to  increase  the 

•VftK-Vcncy  of  power  transmission  between  the  driving  belt  and  the 

'\%rijtg.  tool.  To  overcome  the  difticulty  of  shifting  an  extra  wide 

ill -it  t'vVo  3-in.  belts  are  used  for  driving  the  planer  on  the  cut- 

.tHWT' stroke.    The  tight  or  driving  pulley  runs  between  two  loose 

rifttliiys.  the  Ixlts  being  shifted  on  and  off  from  each  side. 

CVTav*)  belts  and  two  sets  of  pulleys  are  required  for  driving  the 

■piatirii  on  the  return  stroke.     One  of  these  acts  as  a  starter  and 

•tWothcr  as  an  accelerator,  for  instance,  the  West  Albany  planer 

;'rmi;se-s  from  a  50-ft.  cutting  speed  to  a  79-ft.  return  spet-d.    As 

;ipc'i>  as   the    platen    is    well    started   on    the    return    stroke    the 

•Sla^tTOg  btlt  is  shifted  oflF  and  the  accelerating  belt  is  shifted  on^ 


incrca;sing  the  return  speed  from  79  to  147  ft.  per  minute.  At 
the  end  of  the  return  stroke  the  return  belts  are'  operated  itt 
the  reverse  order,  i.  c,  the  147-ft.  bell  goes  off  and  the  slow  belt 
comes  on.  returning  the  speed  to  7<fc  fit-,  fFpw  which  k  reverses 
to  tlie  culling  speed.  "-       ;  .'  %.        -' 

To  reduce  the  friction  in  the  machine  all  the  shafts  are  case-^v 
hardened  and  accurately  ground,  the  bearings  are  made  espe- 
cially long,  and  the  outboard  bearings  are  bushed  and  have  chain 
oilers.  All  of  the  loose  pulleys  are  self-oiling.  The  gears  arc 
of  cast  steel  and  the  pinion  gears  and  the  rack  are  steel  forging^ 
The  planer  has  two  cutting  speeds,  30  and  50  ft.  per  minute, 
the  change  from  one  speed  to  another  is  made  by  mean":  of  a 
back  gear  iti  the  gear  train,  scmcwhat  similar  to  the  back  gear 
on  an  engine  lathe.  The  belt  ratios  arc.  therefore  increased  <>n 
the  slow  cutis,  \vh.ich  is  a  considefable  advantage. 

The  feed  is  not  regulated  by  the  usual  wrist  pin,  wiiicl;  i^ 
adjustable  ur.  and  off  the  center  of  the  frjclion  box,  but  by 
regulating  the  niovc-nicnt  t»f  the  friction  box  with  two  pins,  a 
fixed  pin  ou  the  bed  of  the  machine  and  a  pin  on  the  adjustable 
lever,  which  moves  on  a  niarkcd  dial  somewhat  as  the  reversing 
lever  on  a  locomotive.  Any  desired  feed  e.in,  therefore,  be  haii 
instantly  and  the  position  of  the  levers  indicates  the  amount  of 
feed.  The  platen  may  be  started  or  stopped  from  either  side 
'Ihc  3()  in.  by  36  in.  by  10  ft.  planer  weighs  about  .»6.500  lbs. 
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HEATING  A  PAINT  SHOP,  /Ci''-'::-X: 


New  York,  Ontario  &  Western  Railway; 


>v 


ihe^JS'cw  \(irk,  Ontario  &  Western  Kailway  has  recently  com- 
i'Jeicd  a  new  paint  simp  atMiddletown>  N^  V.,  .3><4  by  h66  ft./ 
tiiving  three    longitudinal    tracks.    :Tbe  building   is  "of  wooden 

v.iniiruciion  and  was  designed  and  constructed  under  the  super- 
.'v'l.^iiih  of  Mr.  C.  E.  Knickerbocker,  engineer  maintenance  of 
.w-;n-r.  Tlie  method  of  heating  is  Sfimewhat  different  from  that 
r>r^yUrily  used  in  shops  of  this  character,  aiid  is  of  ititcrest;  The 
^Quipmcnt  consists  of  an  8-ft.  fan  wheel,  w-hvch  draws  the  air 
tliToijgh  a  heater,  in  which  arc  coni])actly  .-irrangeil   to  sections 

;;v  vif.ijning  G800  ft.  of   1 -in.  pipe.     The  r;;]'i<lity  of.  air  llnw  pro- 

■  .(l53-'wl  by  the  fan  increases 
efiiciency  of   the   heat- 

./..u. surface  from  300  to  500 

■''''gent,  above  that  f^f  the 

le  arc.i  vxposed  in  still  air, 

\ .  diriicVOotinected   8  by 

,  ^  in^  engine  drives  the  fan 

■  ^3^;- to  a  niaximum  speed  of 

TiJif^a^    r.p.m.,    which    is 

.  >-;Hiciciit  to  insure-  4  veloc-: 

,.-'.^"  ^of   about    3,500    ft.    per 

;'»";  through  the  discharge 

*^       The    heater    is    de- 

-  ^tliiieii -for  the  use  of  high 

.''';'>  sure     steam,     and     ar- 

,..r;'"'if«l  so  that  the  cxhau<t 
;,'!'"-'|i>  the  f:m  engine  may  Ik 

•".)^nIizei(i-;>-vyif;--  A^ 

V 1,  h^  apparatus  is  plaee<l 
.«';i,  small  lean-to  mi«l- 
■^vJi'Ktli  of  ^the  JiKiin   build- 


ing, this,  central  position  reducing  the  cost  of  the  uistribut- 
JBg  system  to  aniinimum.  Bencatb- the  floor  and  alongside 
each  of  the  walls  and  the  .column  piers  run  four  tile  distributing 
pipes  bratTching  from  the  nj.iin  brick  cross  duct  from  the  fan. 
HrancJH-i  from  these  pipes  lead  to  the  ftoor  level,  the  ui)per  jK>r- 
tion  of  each  branch  being  constructed  of  heavy  galvanized  iron, 
and  so  arranged,  as  to  throw  the  escaping  air  at  an  angle  toward 
the  lliior.  This  maintains  ^constiuitlychani'ing  volume  of  warm 
air  at  the  floor  level,  which  natutally  ascends  alongside  tiie 
panned  ."•urlaces  of  the  cars,  increasing  the  nrte  of  drying.  The 
constaJit  replacement  of  the  rising  air  by  thit  incoming  :  hcat'Cd 
volumes  iiisures  a  frcih  warm  atmosphere.  ■.,-.; -v  .;•;....'.-  .•_:'■• 
The  outlets  range  from  ()  to  8  ins.  in  dianictct,  and  ate  <jiac<r<l 
Id   ft.  apart,   so  th.it  a    verv  iinifV.rni    distributirvn   and   uHxiiv.:    is 


*«-? 
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secured.  Those  in  the  middle  of  the  building  are  protected 
from  injury  by  the  adjacent  columns.  The  building  is  warm 
where  warmth  is  desired — at  the  floor.  The  small  rooms  at  the 
end  of  the  building  are  heated  by  the  same  system  through  risers 
extending  up  from  the  underground  ducts. 

In  other  arrangements  of  the  blower  system  the  air  is  distrib- 
uted through  overhead  pipes  carried  upon  the  roof  framing  and 
provided  with  long  discharge  pipes  extending  downward  to  near 
the  floor.  Each  method  has  its  advantages,  but  the  results  se- 
cured at  Middletown  prove  that  the  underground  system  gives 
satisfactory  results.  The  B.  F.  Sturtevant  Company,  of  Boston, 
assisted  in  designing  the  system  and  furnished  the  equipment. 


EXPANDED  METAL  RACKS  FOR  COKE  CARS. 


PlTTSBL'RGH     .X.N'D    L.VKE    ErIE    R.MLROAD. 


The  Pittsburgh  &  Lake  Erie  Railroad  has  in  service  at  the  pres- 
ent time  over  4.000  coke  cars,  the  greater  number  of  which  are 
30-ton  gondola  cars  which  have  been  converted  by  the  addition 


of  rack  is  more  expensive  than  wood,  and  little,  if  any,  saving 
in  weight  is  effected,  it  is  very  much  more  durable.  With  cacs 
having  wooden  sides  the  laborers  at  the  coke  ovens  do  not  hesi- 
tate to  saw  through  or  break  the  top  of  the  side  if  the  car  is 
not  placed  to  suit  them,  or  if  they  think  the  sides  of  the  car  are 
too  high.  Damage  of  this  kind,  which  is  usually  entirely  un- 
called for,  not  only  causes  a  considerable  expense  to  the  railroad 
company,  but  al.so  causes  much  inconvenience.  This  cannot  be 
done  where  the  sides  are  of  expanded  metal.  The  metal  use<l 
is  known  as  No.  6  gauge,  3  in.  mesh,  single  strand,  and  is  fur- 
nished by  the  Central  Expanded  Metal  Company  of  Pittsburg. 
The  stakes,  or  posts,  which  support  the  racks  are  bolted  to 
the  side  and  end  planks  of  the  car,  and  are  tied  across  the  car 
by  %-in.  rods.  These  posts  are  4  in.  wide  by  3  in.  thick,  except 
the  two  nearest  the  center  of  the  car,  which  are  4  x  5  in.  and 
which,  in  addition  to  being  bolted  to  the  side  planks,  are  fitted 
to  stake  pockets  on  the  side  sill.  The  5  x  'S-in.  timbers  at  tlie 
top  of  the  sides  are  bolted  to  the  posts.  The  expanded  metal 
is  fastened  at  the  top  and  bottom  by  y^-m.  staples  and  at  the 
sides  by  staples  and  by  the  ^-in.  U-bolts  and  ^-in.  hook  bolts, 


as  shown.  The  side  doors  and  the 
metliod  of  fastening  them  is  shown 
in  detail  on  the  drawing. 


EXPANDED    MET.\L    RACKS    FOR    COKE   CARS — P.    &    L.    E.    R.    R 

of  wooden  racks.  The  use  of  wood  for  this  purpose  has,  how- 
ever, recently  been  discontinued  in  favor  of  expanded  metal,  as 
shown  on   the   illustrations.     While  the   first   cost  of  t'his   form 


Air  Brakes  ox  Mountain  Gradks. 
— I    am   of   the    opinion   that    where 
cars  are  equipped  with  the  improved 
quick  service,  retarded  release,  triple 
valve   and    "three-position"   retaining 
valves,  no  difficulty  should  be  expe- 
rienced in  successfully  handling  100.- 
000  pound  capacity  cars,   fully  load- 
ed,,      down      approximately      200-tt. 
grades,     providing     the     brakes      ire 
properly  maintained  and  the  braking  power  is,  at  least,  80  per 
cent,  to  85  per  cent,  of  the  light  weight  of  the  car. — Mr.  T.  L. 
Burton,  before  the  Air  Brake  Association. 


Tlnk,  1907. 
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SIMPLE    TEX-WHF.F.L    LOCOMOTIVK    WITH    WAI.SCH AERT    VALVE    GEAR- 


:-HICAGO    &    NORTHWESTERN"     R  \n.\VA\  . 


SIMPLE  TEN  WHEEL  LOCOMOTIVE. 


Chicago  &  North\\  estern  Railway. 


The  locomotive  equipment  of  the  Chicago  &  Xorth western 
Railway  differs  from  that  of  probably  evcr\  other  large  railway 
in  this  country,  in  that  it  includes  no  locomotives  of  the  con- 
solidation type.  The  work  usually  performed  by  that  type  is 
taken  care  of  on  this  road  by  ten-wheelers,  of  which  there  are 
now  230  in  service.  In  addition  to  handling  heavy  freight  trains 
they  are  also  available  for  use  on  fast  freight  or  passenger  trains, 
and  are  largely  used  for  those  services. 

Recently  in  increasing  this  equipment  by  an  order  of  30  loco- 
motives from  the  American  Locomotive  Company,  it  was  speci- 
fied that  five  of  the  order  should  have  the  Walschaert  type  of 
valve  gear,  and  it  is  this  design  which  is  shown  in  the  accom- 
panying illustrations  and  tables.  The  other  twenty-five  locomo- 
tives of  the  order  do  not  differ  in  any  essential  way  from  those 
already  in  service. 

An  examination  of  the  list  of  general  dimensions  will  show 
the  general  features  of  these  locomotives.  It  will  be  seen  that 
while  the  boiler  is  not  particularly  large,  the  ratios  between  the 
heating  surface  and  cylinder  volume  and  the  weights,  total,  and 
on  drivers,  are  well  within  the  usual  range  for  this  type  of  loco- 
motive. Furthermore,  the  specification  of  identically  the  same 
boiler  on  this  last  order  clearly  indicates  that  it  has  sufficient 
capacity  for  the  service  demanded  which,  as  mentioned  above, 
may  be  anything  from  fast  passenger  to  slow  freight.  A  table 
is  also  given  by  which  comparison  can  be  made  with  three  other 
recent  designs  of  the  same  type,  two  on  western  roads  and  one 
on  an  eastern  road.  In  considering  this  table  it  should  be  re- 
membered that  a  sufficient  boiler  capacity  on  a  locomotive  de- 
pends very  largely  on  the  contour  of  the  line  over  which  it  op- 
erates and  on  the  schedule  demanded. 

The  points  of  special  interest  in  this  design  are  found  in  the 


lire-box  and  in  the  arrangement  of  Walschaert  valve  gear.  The 
fire-box  is  fitted  with  side  sheets  having  vertical  corrugation.s 
extending  nearly  to  the  edge  of  the  sheets  top  and  bottom,  and 
also  with  the  O'Conner  fire-door  flange.  This  type  of  fire-box  side 
sheet  has  been  in  use  on  the  C.  &  X.  W.  Ry.  for  the  past  three 
or  four  years  with  very  satisfactory  results.  We  understand  that 
in  the  same  service  a  sheet  of  this  type  will  outlast  the  usual 
straight  sheet  by  from  one  to  two  years.  Its  advantage,  of 
course,  lies  in  its  flexibility  in  the  longitudinal  direction  which 
distributes  the  strains  due  to  expansion  and  contraction  over  the 
whole  sheet  instead  of  concentrating  them  at  the  flanges.     The 


Name  of  road 

Total  weight  lbs, .>. . .i,i> . 

Weight  on  drivers.  Itw 

Diameter  of  drivers 

Diameter  of  boiler 

length  of  flues. 

Flue  heating  surface,  sq.  ft 

Firebox  heatin?  surface,  sq.  ft..... 
Total  heating  surface,  sq.  ft-..  .... . 

Cylinder  volume,  cu.  ft..... 

B.  D.  factor 

Wgt.  on  drivers  ■+■  total  heat  surf... 

Wgt.  total  -f-  total  heat  surf 

Total  heat  surf. -!-cyl.  vol 

Total  heat  surf.  -*-  grate  area. .••••• 
Equated  heating  surface 


N.  Y.  C. 

194,500 

148.000 

69" 

70H" 

14'  11" 

3.124 

203 

3,327 

11.4 

642 

44.5 

58.7 

292. 

60.S 
1010. 


Frisco 

183,000 

136.000 

69" 

15'  %" 
2489.7 
164.6 
2654.3 
10.4 
735 
51.1 
69. 
255. 
55.8 
806.6 


R.  r.&p. 

173.720 
131.200 

63" 

68" 
14'  2" 
2.426 

160.8 
2586.8 

11.4 

763 

50.6 

67. 
228. 

46.8 
849. 


C.&N.W. 

179.500 

135.500 

63" 

6(,H" 

16^0" 

2808.4 

150.8 

2959.2 

10.4 

655 

45.8 

60.5 

28S. 

64. 

850.S 


staybolts  are  secured  to  the  bottom  of  the  corrugations  in  the 
fire-box  and  the  ends  are  thus  somewhat  protected  from  direct 
action  of  the  flames. 

The  O'Conner  fire-door  flange  is  simply  a  design  which  gives 
the  flange  at  this  point  a  much  larger  radius  and  largely  increases 
the  space  around  the  fire-door  ring  or  joint.  The  larger  radius 
acts  in  a  manner  similar  to  the  corrugated  fire-sheets  by  in- 
creasing the  flexibility  of  the  sheet  and  preventing  the  concen- 
tration of  the  stresses  at  the  joint  or  sharp  flange.  The  reversal 
of  stresses  at  this  point  is  particularly  severe,  due  to  the  rapid 
cooling  of  the  sheets  whenever  the  door  is  opened.  The  in- 
creased water  space  around  the  door  largely  prevents  the  collec- 
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secured.  Those  in  the  middle  of  the  building  are  protected 
from  injury  by  the  adjacent  columns.  The  building  is  warm 
where  warmth  is  desired— at  the  floor.  The  small  rooms  at  the 
end  of  the  building  are  heated  by  the  same  system  through  risers 
extending  up  from  the  underground  ducts. 

In  other  arrangement.-  of  the  blower  system  the  air  is  distrib- 
uted through  overhead  pipes  carrierl  upon  the  roof  framing  and 
provided  with  long  discharge  pipes  extending  downward  to  near 
the  floor.  Each  method  has  its  ailvantages.  but  the  results  so- 
cured  at  Middktown  prfive  that  the  underground  system  give? 
satisfactory  restlltis.  The  B.  F.  Sturtcvant  Company,  of  Boston, 
assisted. in  designing  the  .%vstem  and  furnished  the  equipment. 


EXPANDED  METAL  RACKS  FOR  COKE  CARS. 


•  rPiTT.^iiirK^OH   AXi)  tAKK  Kkik  Rmi.ro.mi..  V.;:' 


..:>;■ 


The  Pfttshurgli  &  Liike  Krie  Railroad  has  in  sorvico  at  ttie  pres- 
erit  time  over  4,000  coke  cars^  the  greater  number  of  which  are 
30-ton  gondola  cars  which  have  been  converted  by  the  addition 


111   r.ick  is  more  expensive  than  wood,  and  little,  if  any,  saving. 
in  weight  is  etifccte<l,  it  is  very  much  more  durable.     W  ith  cai;^  , 
li.iving  wooden  sifles  the  laborers  at  the  coke  ovens  do  not  Iivm- 
l  ite  to  saw-   through  or  break  the  t<jp  of  the  side  if  the  car  jj" 
nni  placed  to  suit  them,  or  if  they  think  the  sides  of  the  car  are- 
too  high.     Damage  of  this  kind,   which   is   usually  entirely  ujj- 
called  for,  not  only  causes  a  considerable  expense  to  the  railniad: 
ci.mpany,  but  also  caiises  much  inconvenience.     This  cannot  1)6^ 
clone   where   the   sides  are  of  expanded   metal.     The   metal  us.i-!' 
is  known  as  Xo.  (>  gauge.  3  in.  mesh,  single  strand,  and  is  liir'':! 
.nished  by  the  CciUral  Expanded   Metal   Company  of   Pittsbur^'^. 
The  stakes,  or  posts,   which  support  the  racks  are  bolted.'^ivy 
the  «ide  and  end  planks  of  the  car,  and  arc  tied  across  the  or'-' 
by  Js-J"-  rods.    These  posts  are  4  in.  wide  by  3  in.  thick,  excvw--- 
the  two  nearest  the  center  of  the  car,  which  are  4  x  5  in.  awl  . 
which,  in  addition  to  being  bolted  to  the  side  planks,  are  fittt'il. 
to  stake  pockets  i.n  the  side  sill.     The  3  x  'j-in.  timbers  ;rtVi>v,-- 
top  of  the  sides  are  bolted  to  the  posts.      Hie  expanded  ni  t:  ' 
is   fastened  at  the   top  and  liottom  by  j4-in.   staples  and  m  :.., 
sides  by  staples  and  by  the  J^-in.  U-bolts  and  ys-in.  hook  bnli^.' 


V.  ■■•■■ 


J  i/  H<.1«>«  ifvr  Vi  CouttUnuvk  B-'li-. 


.-•iv..;-:! 


'..•u.-  .J-  ••■. .•! 

■  7 '■■',{• 


.1-  >hown.  The  side  doors  attd  tl*«J;' 
nutliod  of  la-tining  tliem  is  sljowil. 
in  dtfail  on  the  dniwin}*^  .'":-■.  "•••'... 


.-<  '.■-■  V-' 
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of  wooden^  rrtcJcs!  '  The  u-c  ..:  wood  for  this  i»ur|M).-e  ha-,  how- 
ever, recently  been  disoontinuod  in  favor  of  expande<l  metal,  as 
-hnwn   on   the   illustrations.      While   the   firft   cost  of  tliis    form 


properly 


.\lK   RraKF.S  ox    -MolNTAlN   CiBAHi-i  ;■■ 

■ — I  am  of  the  opinion  that  wlioi>i.;. 
c.ir>  arc  etjuipped  with  the  iniprovs.'.!' 
fjtiiik  service,  retarded  release,  tripU-  ; 
v.ilve  and  "three-position"  retgiinnii  . 
valves,  no  difficulty  -liouM  Imi  cxiH^f'  ! 
rienccd  in  successfully  handling  lo<»..^;' 
000  pound  capacity  car.s.  fully  ri»:i'f.t^'';  ' 
vi[.  down  ;ipproxiniatcly'  .200--?t'p:'. 
grades,  providing  the  brake-  [nfii^- 
niainiaincd  and  the  braking  pr.wer  is.  at  lea<t.  So.  i»c«', 
85  per  com.  of  the  light  weight  of  the  car.— .Ur.  T,  t,y- 


cent.  tf> 

lUirtoti,  before  the  Air  Brake  AssoeiationJ  _^ 


■.\.y-,        ■• 


-■;>'; 


liNi:,   lOrtT. 
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SIMPLE  TEN  WHEEL  LOCOMOTIVE. 


CiniAi.o  &   .\'()KiH^VK^T^ui^   RaiL\vav; 


S.. 


>1)f;  l"'-'i-"<*'"otivc   tMiuiptnciu    of   the  .Giicngo'  &    Ni>Fth\vc>torn 

kiiKvay  diflcrs  from  that  of  probably  every  other  largo  railway 

i::  diis  country,   in   that   it   includes   no   locnniotivcjj  of  the   coiT' 

lilalion   type.     The   work   usually   performed   by  that  t>T>€ . is 

.'tsken  care  of  on  this  road  by  ten-wlreelers,;  of  U'hich  there  are 

...nv)w'230  in  service.     In  addition  to  handlinij  hv\Tvy  freight  traitii 

ihvX-  are  also  available  for  use  on  fa>t  freight  or  passenger  trains, 

;.afld  are  largely  used  for  those  services.     ;.;,^.:^:::.-'^.V^-  i;  .; 

...  Recently  in  increasing  this  equipment  by  an  prder  of  30  loco- 

Vfr.oUves  from  the  American  Locomotive  Com]Kmv.  it  wtis  speci- 

;^^. Jiod-that  five  of  the  order  should  have  the  Walschaert  type  of 

.:>-^>.'i^;  g<'ar,  and  it  is  this  design  whicli   i>  shown   in  the  accouj- 

jraiiVlng  illustrations  /and  tables.     The  other  ttienty-^iye  locomo- 

'  iuv-s  of  the  order  do  not  differ  in  any  essiMitial  w'ay  from  those 

..4Widy  in  service. 

::'.'\n  examination  of  the  list  of  general  diineiisions  will  show 

■  If  yfeneral  features  of  these  locotriotives;     It  ttrill  he  seen  that 

•••,*h5!t'  the  boiler  is  not  particularly  large,  the  ratios  between  the 

•  llcating  surface  and  cylinder  volume  and  the  weights,  total,  and 

. injn  dtivers,  are  well  within  the  usual  range  for  this  type  of  loco- 

'■[jK'A^i,     Furthermore,  the  specification  of  identically  the  s.ame 

.  botler  on  this  last  order  clearly  indicates  that  it  hks  sufficient 

.capacity  for  the  service  demanded   which,  as   mentioned  above. 

.-■4ti4y  be  anything  from  fast  passenger  to  slow   freight.     A  table 

"i^  al?o  given  by  which  comiiarison  can  be  made  with  three  other 

c recent  designs  of  the  same  type,  two  oil  \vesterh. roads  arid  one 

•C>n  an  eastern  road.     In  considoring  this  table  it  should  be  re- 

■  membered  that  a  sufiicient  boiler  capacity  on  a  locomotive  de- 

'  iMi/is  very  largely  on  the  contour  .tf  the  lii>e  over;  which  it  o^>- 

'  .tes  and  on  the  schediile  denwiuled;  ;;  .'  /v  ':••.•    -; '"  "!     .':• ,  -.■,•=.' 

1  he  jioints  of  special   interest   in  tltis  doi-ign  -arc''  ifo«tid_  fn  the 


lire-bo.K  juid  iti  the  ari-aiigoinvnt  ut  \\^i1>chaeri  'valve''  gear,  i  he 
iifc-bux  is  fitted  with  side  slivets  liaving  vaTtical  ^-'orri^atioh-; 
extending  nearly  to  the  i-dji^e  « if  the  sheet>  top  a-4vd  l»v%ttoni.  .iiiul 
also  with  ilie>  0"Conner  lire-diH'r.tTaiigit:.;  Thtstyiie  f>f.f)f-e-lK>x,?;iv' 
Wheci  lias  j>Hiv  in  ifc^e  ••»  'i>e  CV '&  N'.  \V.  Ry:  tor  the  pa>t  thre*' 
or  four  yeats  \Vith  very  sati.- factory  rvsulis.  W'e  understand  that 
ill  the  same  service  a  >h».vt  of  this  typo  will  oulla>t  the  u^u.il 
stTaight  sheet  by  from  oik  to  t«i6  years.  '  It*  advantage,  ci 
course,  lies  in  its  flexibility  ill  the  longitudinal  direction  which 
distribute^  the  strains  du^*  u>  exi)ansion  aiitl  contraction  over  the 
vvhyle  sheet  itVstead  of  coiicentrating  tUetn  at  liie  tlangcs.     The 


Name  ol'.ruait.. .........  '......;.. \. 

Total  weivrht  ll>s.."-,..  .•....,...*,. i 

Weisht  on  drivers,  lljs.  ..^. ....••• 

Diameter  of  drivers.... ••.... ....... 

Diameter  of  twileci. •.•.••  •"^'■vr •• 
l.tniitli  of  flues,  .i.   .'.,'.   •:  ■'■    ..... 

Flue  healing  surface,  sq.  ft ■..•>•> 
Fircbojt  heating  surface,  .sq;  ft..:.. 
Tutal  healiiii;  surface,  sq-  ft. ..:,.. 
Cylinder  \"ohitni.-.  en.  ft...........;. 

B.  I),  factor •; 

Wnt.  on  drivers  -^  total  h<.  at  stirf., 
Wift.  totals  total  heat  surf........ 

Total  heat  surf.  -^  cyl.   vol...... . .. 

Total  heat  surf.  -*-  «rate  area..**** 
Equaled  heating  surface. i.......\ 


■■     .'■;,'■.■.■ 

r-  ■   .     ■ 

■ 

-^K,-V.^t./ 

Frisco ' 

C  R.I.«cP. 

C.&  N  W 

'j  •  t«4=.5«)  ■ 

m.xfud 

(■■  17J.720 

179,500 

^^  ;i*g;o«J- 

t36ff» 

.     131.214) 

135.500 

:«?"/. 

63" 

63" 

«jii"- 

68" 

•  -15'  «*■.'.■ 

.  i«'  2" 

-i:-.  3.124 

.    24S9.7   ■ 

.     2,43^ 

«l».4 

1  ■  •  203 

164.6    i 

16<>.« 

1S0.« 

.'  ■•  3.527 

2(>S4.3 

-2586,8 

29S9.2 

,.  .      n.4 

111.4.  ' 

7&* 

10.4 

>>:-\,642..  'j 

655 

.     ■  44.5  :.' 

•-'•■»*■:■ 

4S.S 

.■..•■.58.7     ' 

^      69;"- 

S7. 

■60,5 

.       292. 

255. 

2Z<i. 

285 

.         6H.5 

5.S.S 

46.8 

64. 

-.<    MilO..  .  t   .  «».<L 

■V.r'  ...     i  ■.•.:.;  v^ 

<        849. 

SSO.'S 

staybolts  are  secured  to  the  bottom  of  the  corrugations  in  the 
fire-box  and  the  ends  are  thus, somewhat  protected  from  direct 
action  of  the  flames;         ...    .\-! ''...^i^^  v /'••;■-   ••.  ^.v  ;  V -^ 
The  O'Conner  fire-door  flange  is  sirripTy  a  desigti  which  gives 
the  flange  at  this  point  a  much  larger  radius  an<l  largely  increases 
the  space  around  the  tire-door  ring  or  joint.     The  larger  radiu> 
acts   in  a  manner   similar   to   the  corrugated   fire-sheets  by  in- 
creasing the  flexibih'ty  of  the  sheet  and  ])reventing  the  concer 
tration  of  the  stresses  at  the  joint  or  sharp  flange.    The  reversal 
of  stresses  at  this  ix.>iin   is  particularly  >evere.  ihic  to  the  rajiia 
Cooling  of  the  sheets   w'heucvigfr  the .  dtM3>ir.  is  opened.     The.  in-' 
creased  water  space  around  the  jdoor:  lai-gely  prevents  the  colkv- 
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v4^;vain:Tr'--;VA^»>iv?i.  ■  :- '  '•:-  ■'•••■■  1  ■----.■'■■•- 
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tion  of  mud  and  scale  by  allowing  room  for  better  circulation, 
and  thus  prolongs  the  life  of  the  sheets  and  the  joint.  This 
type  of  fire-door  flange  has  been  in  use  on  the  C.  &  N.  W.  for 
several  years,  and  wc  understand  has  greatly  reduced  the  trouble 
formerly  experienced  in  the  cracking  and  burning  of  the  sheets 
at  the  door  ring.  The  same  design  of  flange  was  also  specified 
on  the  very  large  consolidation  locomotives  recently  built  for  the 
Delaware  and  Hudson  Company  by  the  American  Locomotive 
Company,  which  were  illustrated  on  page  22  of  the  January,  1907, 
issue  of  this  journal. 

As  was  mentioned  on  page  104  of  the  March  issue,  in  connec- 
tion with  a  description  of  a  ten-wheel  locomotive  for  the  Frisco, 
the  application  of  the  Walschaert  valve  gear  to  this  type  of  loco- 
motive presents  difficulties  not  encountered  on  other  types.  This 
is  due  to  the  location  of  the  guide  yoke  preventing  the  attach- 
ment of  the  link  in  the  usual  manner,  and  the  introduction  of  too 
long  a  radius  bar  and  too  short  eccentric  blade  if  it  is  placed 
back  of  the  front  driver.  In  the  design  above  mentioned  this 
difficulty  was  overcome  by  the  use  of  a  heavy  extension  casting 
fastened  to  a  heavy  steel  cross  tie  across  the  frames  back  of  the 
front  driver,  in  which  the  reverse  shaft  bearing  was  also  made. 
The  connection  to  the  radius  bar  was  made  by  a  sliding  joint. 
In  the  present  case  the  arrangement  is  very  similar,  except  the 
location  and  attachment  of  the  reverse  shaft.  A  steel  plate  1]^ 
in.  thick  and  10  in.  deep  extends  between  the  guide  yoke  and  the 
steel  cross  tie,  outside  the  front  driving  wheel,  and  supports 
the  reverse  shaft  bearing.  The  connection  to  the  radius  bar  is 
made  by  a  link  in  the  usual  manner.  The  detailed  illustration 
shows  this  construction  very  clearly. 

The  general  dimensions,  weights  and  ratios  are  as  follows : 

GENERAL   DATA. 

Gauge 4  ft.  8  J4  in. 

Service    Freight    and    Passenger 

Fuel    '. Soft    Coal 

Tractive    power    30,900  lbs. 

Weight  in  working  order. 179,600  lbs. 

Weight   on   drivers    V. v..-.. i... 135,500  lbs. 


Weight    on    leading   truck 44,000  Ibj. 

Weight  of  engine  and  tender  in  working  order 319,000  lbs. 

Wheel  base,  driving 14    ft.   10  in. 

Wheel  base,   total 25   ft.   10  in. 

Wheel  base,  engine  and  tender .^.^y;.^.. . .  .57  ft.  9  in. 

RATIOS. 

Weight  on  drivers  -j-   tractive  effort 4.38 

Total   weight  ->  tractive  eflfort 5.80 

Tractive  effort   X   diam.   drivers  -r-  heating  surface 655.00 

Total  heating  surface  ■-  grate  area 64.00 

Firebox  heating  surface  -r-  total  heating  surface,  per  cent 6.10 

Weight  on  drivers  -j-  total  heating  surface 45.76 

Total  weight  -;-  total  heating  surface 60.50 

Volume  both  cylinders,  cu.    ft 10.40 

Total  heating  surface  -~  vol.  cylinders 285.00 

Grate  area  -=-  vol.  cylinders 4.45 

CYLINDERS. 

Kind     Simple 

Diameter  and  stroke 21   X   26  in. 

VALVES. 

Kind     Piston 

Diameter     11  in. 

Greatest  travel    5 J4  in. 

Outside   lap    1  >"• 

Inside    clearance    1/16  in. 

Lead   in    full   gear ?'■■.-::• 3/16  in. 

WHEELS. 

Driving,    diameter    over    tires 63  in. 

Driving,   thicknes.s   of  tires ., Syi  in. 

Driving  journals,  main,  diameter  and  Icngtii >>••-*■ 9  X   12^   in. 

Driving  journals,  others,  diameter  and  length. .....  I 8J4    X   12}4   in- 

Kngine   truck    wheels,    diameter 80  in. 

Engine  truck  journals 6  X  10  in. 

BOILER.  „ 

Style   E.  W.  T. 

Working    pressure    200  lbs. 

Outside  diameter  of  first  ring 63J<  in. 

Firebox,    length    102 '/i   m. 

Firebox,   width    6554  J"- 

Firebox,    water    space 4  in. 

Tubes,  number  and   outside  diameter 837 — 2  in. 

Tubes,   length    10  »*• 

Heating    .surface,    tubes 2,808.4  sq.  ft. 

Heating   surface,    firebox    150.79  sq.  ft. 

Heating  surface,   total    2,959.19  sq. 

Grate   area    46.27  sq. 

Smokestack,    diameter    14    and    165^  in. 

Smokestack,  height  above  rail 14  ft.  11^  '"• 

TENDER.  '■'■'■   ,      '.' 

Tank Waterbottom 

Frame   13"   Channels 

Wheels,    diameter    33  in. 

Tournals,   diameter  and  length 6J4    X   10  in. 

"Water  capacity    7,500   gals. 

Coal   capacity    10  *<>"* 


ft. 
ft. 


JiNE,  1907. 


AMERICAN    ENGINEER   AND   RAILROAD   JOURNAL. 


249 


METAL  SAWING  MACHINE. 


The  Quincy,  Manchester,  Sargent  Company  has  re- 
cently placed  on  the  market  a  metal  sawing  machine 
somewhat  smaller  than  their  standard  machines,  but 
which  has  a  capacity  for  6-in.  rounds  and  squares,  and 
10- in.  I  beams.  The  saw  blade  is  driven  from  the 
periphery,  but  by  an  entirely  new  method.  In  place  of 
the  sprocket  drive,  hardened  and  ground  steel  rollers 
are  used,  jourhaled  in  removable  steel  bushings,  which 
arc  held  securely  in  the  double  driving  gear.  With  this 
arrangement  a  much  larger  portion  of  the  blade  is 
available  for  cutting  than  with  a  blade  of  the  same 
size  arbor  driven,  where  about  one-third  of  the  diame- 
ter is  occupied  by  driving  collars.  It  is  also  more  eco- 
nomical as  to  repairs,  since  a  worn  or  broken  roller 
can  easily  be  replaced.  ■  ;0i-  '  ' 

A  radial  T  slot  is  cast  in  the  side  of  the  carriage  and 
the  double  gear  containing  the  driving  rollers  is  jour- 
naled  on  a  stud  held  in  this  T  slot.  To  adjust  the 
driving  mechanism  when  the  saw  blade  becomes  worn 
it  is  only  necessary  to  loosen  the  stud  and  lower  the 
double  gear.  The  table  is  large  enough  to  enable  beams 
and  channels  to  be  properly  supported  when  being  cut 
off  at  any  angle  up  to  45  degrees.  The  distance  the  top 
of  the  table  is  placed  below  the  a.xis  of  the  saw  blade  is 
about  one-half  the  height  of  the  largest  shape  the  ma- 
chine will  cut,  and  such  a  piece  can,  therefore,  be  placed 
advantageously  for  cutting  off  with  a  minimum  travel 
of  the  blade.  .-;..:': 

The  feed  is  of  the  variable  friction  type,  is  adjustable 
wliile  the  machine  is  in  motion  and  may  be  varied  from 
3/16  in.  to  I  in.  per  minute.  It  is  powerful  and  con- 
tinuous in  its  action  throughout  the  range  and  is 
b^uperior  to  the   ratchet  feed,  which   is  intermittent. 

The   general    dimensions    and    data    for    this    machine 
follows:  ^'"^'-'cj  .W.•':^:■;.-;;■:■^^•;:'■"•;^'^"■  ^:-t'[  -'' 

Diameter   of   saw    blade »,>  .:. . '. 

Thickness   of   saw    blade. ..  ...•..'.■.', 

Travel  of  saw  blade  carriage 

Speed  per  minute  of  blade 

Cutting  feed  per  minute »i..,.. 

Maximum  depth  of  cut 

Capacity,    rounds   and    squares 

Capacity,   I-beams  vertical 

Height  from  table  to  saw  axis 


.3/16  m, 


are    as 


. .  18  in. 
.3/16  in. 
...10  in. 
...35  ft. 
to  1  in. 
.  .6Ji   in. 

6  in. 

...10  in. 
5  in. 


IMPROVED    MET.A.L    S.\WING    M.\CHINE. 

Length  of  table. .:",'.,  i^.. .  ,'',Vm\'.'y-..,^. . , 

Wiutn    01    table *p»»  ••:•*.«>■«{•  ^ri'fc.i^»»«;«-^.'».i^«^'« 

Weight    on    skids,    approximate.  .....•.....;,;•.  l.V.  ...v. ....  .. 1500   lbs. 

The  machines  may,  if  desired,  be  furnished  with  a  motor  drive. 


14   in. 

9  • .  • . . .  18  in. 


25-INCH    BACK    GEARED    CRANK 

SPEED   BOX. 


SHAPER     WITH 


25-lNCH    CRANK    SHAPER    WITH    SPEED    BO.K 


The  John   Steptoe   Shaper   Company,   Cincinnati,   O.,  has   re- 
cently placed  on  the  market  a  new  line  of  motor  driven  back 

geared  crank  shapers  equipped  with 
a  simple  speed  box,  which  furnishes 
four  changes  of  speed.  The  5  h.p. 
constant  speed  motor  is  direct  con- 
nected by  means  of  a  small  pinion 
which  meshes  with  the  large  gear, 
part  of  which  may  be  seen  at  the 
rear  in  the  illustration.  The  speed 
box  is  shown  with  the  cover  re- 
moved, and  consists  of  four  sets  of 
gears  on  the  two  shafts.  The  gears 
have  exceptionally  long  bearings, 
making  them  rigid  and  insuring 
long  life.  The  speed  box  is  operated 
by  the  hand  lever,  which  controls  a 
clutch  that  engages  or  releases  the 
different  gears.  The  lever  at  the 
back  of  the  machine  operates  the 
back  gears,  which  in  conjunction 
with  the  speed  box  furnish  eight 
changes  of  speed. 

The  machine  is  equipped  with  a 
power  down  feed  of  simple  con- 
struction, operated  by  a  friction  box 
in  connection  with  a  suitable  ratchet 
and  bevel  gearing.  The  table  sup- 
port has  a  roller  at  the  top  which 
comes  in  contact  with  a  planed  sur- 
face on  the  bottom  of  the  table, 
thus  making  it  possible  to  take  very 
.heavy    cuts    without    springing   the 
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ARRAXCKMKNT    OF    WALSCMAERT    VALVE    GEAR — CHICAGO    &   NORTHWESTERN    KY. 


I  ■  •    tion  of  niud  and  scale  by  allowing  room  for  better  circulation. 

and   thus  prolongs  the  life  of  the  sheets  and  the  joint.     This 

••■•     type  of  fire-door  flange  has  been  in  use  on  the  C.  &  X.  \V".  for 

•;■;:.  V  several  years,  and  we  understand  has  greatly  reduced  the  trf'uble 

■■':•■;  .formerly  experienced  in  the  eracking  and  burning  of  the  sheets 
at  the  door  ringi.'f fie  sitne. design  of  flange  was  also  specitled 
ou  tjie  Veryylargc  consolidation  loconiolives  recently  built  for  the 
Dtlawarc  aiul  llud'^iiii  CV-miviny  by  tlie  Anuriean  Locomotive 
Comp.iny,  which  were  illustrated  on  p;ig.e  22  of  the  Jatniary.,  15)07, 
issue  of  this  joumal.  S;' "  V  •/•;-/;'  •i/:''^'  '■ .':./:.:.  V-..  -  ■^•■■>, 
.-^•:_  As  vv<is  mentioned  pn  page  104  of  the  March  issue,  in  connec- 
tion with  a  description  of  a  tcn-whcel  locomotive  for  the  I'risco, 
the  applieation  at  tlie  Walschacrt  valve  gear  to  this  type  of  loco- 
motive presents  iUfhcuities;n.Qt  encountered  on  otlier  types.  This 
is  tlue  to  the  location  .o.f  the  guide  yoke  preventing  the  attach- 
njcnt  ofthe  link  in  lite. usual  manner,  and  the  introdnotion  of  too 
long  a   radiu.^  bar  amr  too  short  eccentric  blade   if  it   is  placed 

•,■. ;^  feack  of  the  front  driver.     In  the  design  above  mentioned  this 

dirticuhy  was  overcome  by  the -use  of  a  heavy  extension  casting 

fastened  to  a  heavy  steel  cross  tie  ;rcro.«s  the  frames  back  of  the 

..i, front  driver,  in  which  the  reverse  shaft  bearintj  was  also  made. 

^'v;;. The  connection  to  the  radius  bar  wa«  made  by  a  sliding  joint. 

-"•-•'flti  the  present  case  the  .arrangement  is  very  similar,  except  the 

location  and  attachment  of  the  reverse  shaft.     A  steel  plate  iTj 

in.  thick  and  10  in.  deep  extends  between  the  .cuide  yoke  and  the 

steel    cn.t.-s   tie,   outside   the    front    driving   wheel,   and   ."supports 

■  the  reverse  shaft  bearitig.     The  connection  to  the  radius  bar  is 

■•i.-'.*made  by  a  link  in  the  usual  manner.     The  detailed  illustration 

'•'-•''  shows  thi^  construction  very  clearly. 

The  gene ra.lcjimcnsioris.  weights  and  ratios,  are  as  follows: 

■''■'    "   •  ■'.^"■-  T-.  '    ;•    ■^.■••■•''\v  ;,,CENtKAl..-t>ATA.  ,  ,;'.■■■'■'•.'■",.■, 

■~cr\  ice    .... .."......'..:  •■-■f..>'J  »■-»•.•■•••  •  •  •  t  '."• 

Tr.ictivc    power    ...•. . ."., .:.:;  ..'.■...  .•■..<..••  \^--,^i.. .;.... .  ,:.■..•.„ 
Wci.trtit  in  working  order. .  ..■v'.-'-:^l.;.;;.;.i.j  ..;;:,';,.*■..  .ii. 


■  #  •  •-,* » • « 


Wtiulit    on    drivers 


v^..^i'.//. ... .. .....4   ft.   Sy.   in. 

i  i  1.;  i .  •/.  t-"ttiglit    and    I'.i'— cnm  r 
#.i. .  .Soft    Coal 
.'....   .'50.000  lbs. 

.....179,500  lbs. 

.»...>.>,..■.•.»..>,«  • .. , v»,»  . .  ( 135,500  lbs. 


Wtight    on    leading  truck 

W'liKliT  of  engine  and  tender  in  working  order 

Wheel  base,  driving 

VViicel    base,    total 

Wheel  base,  engine  and  tender.  ,....■■.;'.»   .■.';•..»■.,.'.» 


..    44,000   lU. 
..31!) ,000"  lbs. 
.14    ft.    10   ii!,. 
.25    ft.    10  It)..: 
..57   ft.  ir  it}i. 


;:4^St'.' 


>  •-•  %.-•'»  ■.'•-•k  •  •  •  w  ■ 

\  -    .■    " .   ■  •  "  R  afi"  ■ 


RATIOS.'  i  :. 

Weight  on  drivers  4-  tractive  effort. ..  ..i:.".v..,,:. 

Tt.tal    weight   -f-   tracti\c-  effort .*.v^,.. 

Tr.Hii\c  <  iTort   X   diani.  drivers  —•  iieating  surface.'.  .% 

Tot.lI   heating  surface-:-  grate  area .  . . . .  •.64.i.'«' 

i^irclicx  hiaiitig  (iLirface    :-  total  heating  Mirlacc,  [set  cent -^  l.v- 

Weight  en  driver*   —  ti-tal   heating  stjrfacc.  ..........................  ..4{i.J5 

Total  Aveiclit  ■—  total  heating  surface — :..,  ,.i...'.  J  ^■.■..,,,-.^: ......  ,.toS')' 

\'ohii-nc   Iiotli   cyliiKlers,   cii.    ft ....■.,.».;■•  ...i ........  ^    •,.-..  ...,,»,.10''''' 

.lota!  iiealinp  surface  -;-  vd.  csdindcrs.  ...^V-v- ••«••/••..•":••••.••••  •••^•Sfi.i.y^  : 

Grate  area  -^  vul.  cylinders ..•,■,.■,,......;■■.<,,.  v.. .',  .•i.»>..i.. .4-45' 


Ivinu     -.  k  •  .  «  .  «  »-4  b  •  •  .T*  ft  ,V.r»-t  .'^  • . . 

liiaiHCti  r  and  stroke; .  .,'...»V.f',».,..' 


..*..  r,^  .  ^  , 


cyLiN'nERS.  v        io 

1  •iitnettr     ...  .;•>•/.•  ."v^^'i^y^'t . ,,  : .  ;.''...'.■;.';•»>■«'.;". 

Ore.ati  -t   travel    .,'.  ^"v ,;.  .i..'^,  ».;.  ,■«!.'' /..v. ..^|i;  ...\.;.i.' 
Outside   lap    ......  .-Ji .  i»';. ....  .V  •■..•'.►. -^.*.. .  i'j^.-'.-'/s'i'. . 

Inside    cic.trancc   ■.,..:,'..."■..•..■..•.• 
I.cad   in    full   gear. .......  r...'. y 

Driving,    rliatneter  oyer    tircS-'..', : ;.'..,  1.. 

Driving,   fhicknes'i   of  tir<  ,s.  .......;.;..'•.. '....i;. -.;.,. 

Priving  ji.urnats,  main,  diameter  and  U'lJ.gtii;. .., ,  i.  ;,, 
Driving  juurnals,  olliers,   ui.'inuti-r  .an-d  lengfh.". .'- •  •  • 

Kngino    truck    whi els    diaiiii.  t(  r . .,  ..•.'." ..'. .,".. .  .' 

F.ngine  truck  JDuriiaU :,-.:".  ..i.  .i> 

BOILER;'     -.      ■■■        ■.' 

Working  pressure    . . . .... ......  .'..'1*. .":  i,' J-.-iJ../. .  .v. 

f)ut>-idc  diameter  of  first  ring. .",  ..-^  .■.•.': '.•,;;".;  .■,'.'.'.. 


.  .■.  »■.  k.^ 


.21    X   26  Mi<^ ... 

..•v...-VPisl<>jr.' 
..•v,...v»i.  m;  .'■ 
.-...■..53>i  in-- .  " 

.',..i;i«. 

.1/10 m^.:.  : 
. , .  .3/10  in,.; 

•  '••»'•  i^9  •¥•■' 
............  ..45^   w.-; 

.......9  X  WA  tn/ 

..';..'..8|5    X   l2'/i   in.-    , 

>««;««^'.4 3''    ^^'^  ■ 

..i-.v...,*  X   iOin.; 


*  >,.  •n'rf-* « •"». « 


I'irebox,    1-iiglli 

lirebnx,    width .  .  .'.  .  .  .  . 

lirebox,    water    space .,;.*..• 

Tiilx's,  number  and   outside  cjtanjct.cr.  ...J: 

Tubes,   length i^'.4^. "..."..., 

Heating    ."urface,    tubes. . . . .  ;•..". . .  V- ».'-  v.-  '• 

He-itiiig    surf;ice,    fir<!iox    .:....■•......:.. ■.■».,-.■: 

Heating  surface,    total    ....»....»...•.:..■,  J' 

firate  area    ..•..;».■- ,y,..\.-::tS.: 

Smokestack,    diameter    .'.  i'.V. .-.'.. i.'.-i  .:'y.^l 
Smokestack,  height  above  rail.......'....; 

TIN  PER. 

lanK      •...••....*.......•.**'.■..>•..'.*.... 

1'  ramo    -. . . .'. .  •'•  .n^»'  ? .<  *  ..--^  f 

Wheels,    diameter    ...•.••.»•■• 

.Journals,   diameter  and  length,  .-..ii  *».;..•. . 
Water   cap.acity    ......  w... . .  v... .'.  ;*..;  .VV, 

Coal   capacity    . .  . .  j.  .r..  .'.'.i". ,  .V-. .  ..v. .'.'. 


*•'  •  •  V  a  « 


,.E.   W.  T: 

.  ..200   lbs.  .^ 

...fi3J<<  iti. 

:    •..-,..•.-. 4    in.   ' 

!!!!!;!!! **:'.!837— 2  i»> 

...10  ft 

........ •....2.<»'>8.4  sq.   ft; 

............  1. '.0.79  sq.  ft. 

..'..,,.. ;,.2.0.-,r>.l!>  sq.  ft,. 
i;v. .;....^-....40.27  sq.   ft-  ■ 

........  ..14    and   16'/'  m, 

It   ft.  11^4   in-"- 


'  '^-■•.  *" '  T"^  •  ■•  rt  "•'  ♦•  •  *'t*  .♦.  • 


>  *  *  » 


...Waterbottom 
.  .13"    Channels 

3S  in. 

.,,... 5^^    X  10  «n- 
..;..». 7.500    p.ils. 

.......i,...T>  tons 


;'  .  •  '■' 
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METAL  SAWING  MACHINE. 


;■]',;•  Qnfncy,  Manchester,  Sargent  Comprniy  ftasfe-- : 
^   j[v  i)!aced  on   the   market  a  metal   sawing  machine 
"  i,Q>lK'Avhat    smaller    tli.in    their  standard    machines,    but 
>wi'}:j"h  has  a  capacity  for  6-in.  rounds  and  squares,  and 
'.  Ti>-nY.    i   beams.      The    saw    blade    is    driven    from    the; 
-i^^-'fMhery.  but  bj'  an  entirely  new  method.     In  pbice  of 
.V.}'v.^-{.^sprocl5et  drive,  hardened  and  ground  steel  rollers  \ 
y  used,  jourhaled  in  removable  steel  bushings,  which. 
.K- held  securely  in  the  double  driving  gear.     With  this 
■■'■■  v^  a   much    larger    p()rtit>n    of   tbc   blade    is  • 

tl.ible    for   cutting   than    with   a   Wade  of  the   same  ■ 
arbor  driven,  where  about  one-third  of  the  diame-~ 
.  ..  •  .t>  occupied  by  driving  collars.     It  is  also  more  eco- 
'    •iHiicai  as  to  repairs,,  since  a   worn  or  broken  joller..; 
easily  he  replaced.    '■■:'  '^' -/''■''■'  '^r-,--    V\  '•'.".  ■^:'.•;  <^^ 
\  radial  T  slot  is  cast  in  the  svdc  of  the  carriage  arid 
■  'l.nible  gear  containing  tlie  driving  rollers  is  joiir- 
..d  on  a   stud   held   in   this    1"    slot.     'i"o   adjust,  the 
.iug  nicchanism  when  the  saw  blade  becomes  vyorn 
':^t-.rs' only  necessary  to  looseh^/the  stitd  amd  lower  the 
..    •  •a/'Vi.bie  gear.    The  table  is  large  enough  to  enable  beam* 
■^  ;\.>;V.i  \-JianneIs  to.  bo  properly  supported  when  being  ctit 
^^;V'^'-  ^' -iat  any  angle  up  to  45  degrees.  Tlye  distance  :the  te^  \ 
ihe  table  is  placed  below  the  aiis  of  the:  saw 'blade  is  .. 

•  >• .    •:'*■' AU-  one-half  the  height  of  the  la rgest  shape  the  -ma- 

•  i';.;;i|i:}if'  wi'l  cut,  and  such  a  piece»can.  therefore, be  placed 
'JA-;s\'';iiTt;igeoasly  for  cutting  off  with  a  niinimum  travel 
.:'-]'^-<f-iMv:hh4<^  ;.■;■;  ■'-:;'./»-'^''--  '■\^::^:<-,'!4  /■}':'■=:..  ■'■/;7' 
;:•.  iyV'Jtii-  feed  is  of  the  vat-ial)Ie  friction  type,  is  iiVljustable- 
V^Hi'.iIt-  the  machine  ii  in  motion  and  mav  be  varied  from 

, 'V;';'i'in.  to  i  in.  per  minute.     It  is  powerfid  and  .con.t  . 
a.-ms-;  in 'its    action    throughout    tire    range    and    i^  ■ 
.,    ,     ujKn'^r  *o   the    r.itehet   feed,    which    is   iiuermittent.  ,-; 
"■''J-'-y  I'he  general;  dimensions   and  .  <la:ta-  for    this  .  niacliine 

.  ■"Jy'ipieiitT,.oi  .saw   Wawle ...... . .":.. ...  .^i^I.  '.'. .  C  '-•'••  -'i--.^^.-  ■■ .» V.  .■'-.■. 

' y\.'f--ifckncsf,  .of   sa\V    blade.  :'.'. ...,.:. .  ..■..>■,. „•.>■."<.■.!=.  .■.-■..•;■ ...  ■.■.:..■-"■.■:.-,., 

■,"•:::.  .Tfivcl  0/  saw   blade  carriage ..  ,->  i  .  ...',;.:.- ...,.jI..Y..;  l^'l.Vl  ^..":'.' .•..;■..  V 

.  ;•  'Xfpevd  :p«.T  minute  o£   blade- :..^>-.  •..■..*...•....,■';;.,.;  i.l.v  ....>..•.  ...•.., 

■.;4^  X-!':'''«?  ^^f'J  per  minute,:, .,  .X  .  ^^..^, ...-.,  ,i.Vi':..-.  ,';  ....^i:-.S:/lii  .in. 

'  ^-  .Alivimuin   depth   of  tut.  ...'.■....  ..v.. .;...;  ...v;.-V;-\..:..i.^<.i.- >.....  Vi 

irity,    rounds   and    siiuares':;. .  ;.■ . .-. . .  i :.. .  > .  ;■;  .■..;■.  ,<  ,-.'-l ...  ..v.-i- 

'I'lty,    I-bcanis  vertical.  ..;;...•- ^.'.•V.  ..,,.>.... .iV./i,  ;  w^.J*,.!  .'.■....;.■. 

■  'wilt  from  taJile  to  saw  axis.  ^.*;..i . ,-.,  ^: », ...  .v.  ..■.'.  .>•...;..■.-.: 


■  •'■  «  -.'  '.V^V'.-*'-'  '"■■.  -".■  ■-■•-'. 

are  ^a,** 


;     r>en^K  of  tattle, .'. ......  ".[.■: .  •,:■. ;  ;,i-*iV;.:'; :.-.v-^;-/. .' ..^.^..,'.,;v'^'i '. '.,. .!«  in. 

.-    Witltli     of    tahle,  ./.  .  -.  :  .  ....  .  .  .i^  .i.VVv-.- vf-r  .,•.■••.•''•>  i- «,■.•.'•'' ■;-^«  ■.•.....  IS   in.., 

■,y.   Wfiglit  Oil   sUklSi   afiiiroximan-: ..;;  ..^'i^i,';\  . ;  ■  v.  .  1  rl. . . .'  [ . . .  .UlaoO  lbs. 

;Xhe  machines  may,  if  desired,  be  furni>hc<l  with  a  motor  drive, 


3/16  in'. 
;  ..10  in.v 
.,  .Sa  ft. 
to  1  in;  ;■■ 
..en  m, 
.. ..«  in. 
;:viio  Mj.  . 
i-.:..5  in. 


2$.INCH    BACK    GEARED    CRANK 

SPEED    BOX. 


SHAPER     WITH 


>5-INCH    CRANK    SttAPEi   WltH    SPEfH  BQX.  ; 


'  ^he  John  Steptoe  Shaper  Company,   Gmeintiati.flv  fc^s  «- 
Ctntly;  pl^ct^d  on  the  ina^^^^^^        new  hne  of  motor  driven  back 

ge.ired  crank  si wpers  equij)ped  with 
;i  simple  >pee<1  box,  which  furnishes 
four  clmiiges  <)|  :fpeed.'^^T^  5  h^i. 
cotistnnt  speed  motor  if  direct  con- 
nected by  means  of  n  snuifl  pinioil 
which  meshes  with  ihe  large  gear, 
part  of  which  may  be  seen  at  the 
rear  in  the  illnstration.  Tl>c  speed 
1»ox  is  shown  with  the  covet  re- 
moved, and  consists  of  lour  sets  of 
g<yifs  OH  tlie  two  shafts;  Tl>e  gears 
have  exceptii>nany  li>ii^  bearings. 
making  them  rigfd  atid  insuring 
long  Ufe.  The  si)eed  box  is  operated 
by  the  iKnid  levcJF.  uliK-li  controls  a 
chrtch  that  enga^s  or  rctea>«^ 
diftitvnt  gears.  Thclever  at  the 
back  of  the  machine  operate.s  the 
back  gears^  w-hu:h  in  conjtntct,i«ui 
witli  the  i^eed  box  furnish  eigtit 
changes. of  spc^d; ..  >  -■  ;".      ■■:':■■■/. 

The  machine  is  cnnipperl  wiiVi  a 
power,  down  feed  i-i  simple  oon- 
struGtioft,  Operated  by  a  f rictioti  bosc 
in  coniiectioii with  a  suitable  ratchet 
ai>iT  bevel  gearing,  ilie  table  sup- 
port has  a  roller  at  the  lop  which 
comes  in  contact  with  a  planed  sur- 
face on  the  bottoni  of  the  table, 
thus  making  it  possible  to  take  ^-erj- 
hea^y   cuts    y^itlioujL   springing^  the 
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tabic,  and  insuring  a  high  degree  of  accuracy  under  the  most 
severe  conditions.  These  machines  arc  made  in  three  sizes,  i6. 
20  and  24  in.,  the  above  features  beinii  applied  to  plain  as  well 
an  back  geared  shapers. 


THE  FAVORITE  REVERSIBLE  RATCHET  WRENCH. 


The  reversible  ratchet  wrench,  shown  in  the  illustration,  is 
manufactured  by  Greene,  Tweed  &  Company,  109  Duane  street. 
New  York,  and  is  made  in  four  sizes.  The  handle  for  the 
smaller  size  is  15  in.  in  length  and  for  the  other  three  sizes,  28 
in. ;  as  may  be  seen,  it  is  in  one  piece,  the  reversing  mechanism 
being  near  the  head.  The  heads  are  made  to  accommodate 
square  nuts  on  one  end  and  hexagon  on  the  other,  or  hexagon 
nuts  on  both  ends,  and  are  constructed  so  that  there  is  a  clear 
opening  through  them,  allowing  the  bolts  to  pass  through.  The 
^mall  size  takes  three  different  heads,  the  second  size  five  and 
the  third  and   fourth   sizes  three  heads  each.     The  openings  in 
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all  the  regular  size  heads  are  designed  to  fit  standard  nuts. 
Ordinarily  only  one  head  is  furnished  with  the  wrench,  but  as 
many  of  the  others  may  be  ordered  as  desired.  Heavy  exten- 
sion sockets  10  in.  long  for  ^-in.  square  and  hexagon  nuts  may 
be  furnished  to  fit  one  of  the  heads  of  the  second  size  wrench. 
The  advantages  of  this  wrench  are  that  its  motion  is  con- 
tinuous until  the  nut  is  seated  or  removed,  thus  economizing 
time;  it  entirely  encompasses  the  nut,  thus  preventing  slipping 
and  marring ;  it  can  be  used  in  a  limited  space,  as  a  very 
slight  travel  of  the  handle  will  catch  one  tooth  of  the  ratchet; 
the  motion  can  be  instantly  reversed  by  slipping  the  pawl  one 
way  or  the  other,  and  there  is  very  little  machine  work  on  it, 
thus  minimizing  its  cost.  They  are  used  extensively  on  several 
large  railroads. 

Mr.  John  E.  Ward,  vice-president  of  the  Gold  Car  Heating  & 
Lighting  Company,  has  decided  to  retire  from  the  management 
of  the  Gold  Companies  for  the  purpose  of  engaging  in  the  busi- 
ness of  manufacturing  and  dealing  in  railway,  steamship  and 
contractors'  supplies.  About  July  ist  he  will  start  on  an  ex- 
tended trip  abroad,  and  on  his  return  will  open  offices  in  New 
York  City.  Mr.  Ward,  who  has  been  actively  engaged  for  a 
number  of  years  in  the  railway  supply  business,  was  born  at 
Poughkecpsie.  N.  Y..  on  June  3,  1875,  receiving  his  early  educa- 
tion in  the  public  and  high  schools  of  that  city,  and  in  1891 
graduated  from  Manhattan  College.  New  York  City.  He  ad- 
vanced rapidly  from  the  duties  of  chief  clerk,  shop  superinten- 


dent, sales  agent  and  general  manager  to  the  position  of  viit- 
president  of  the  Gold  Companies. 


TnK  Alternate-Current  Motor  is  particularly  applicable  to 
this  class  of  work  (planing  mill)  on  account  of  its  inherent 
characteristics  and  sparklessness,  which  latter  is  particularly 
valuable  in  the  inflammable  atmosphere. — Mr.  G.  R.  Hender- 
son at  the  New  England  Railroad  Club. 


PERSONALS. 

Mr.   E.   A.    Wescott    has   been   appointed   assistant   mcchanicil 
superintendent  of  the  Erie  R.  R.,  with  office  at  Meadville,  Pa. 


Mr.  B.  Tarkington  has  been  appointed  road  foreman  of  en- 
gines and  equipment  of  the  Midland  Valley  R.  R.  at  Muskogee, 
I.  T. 

Mr.  M.  Parra  has  been  appointed  master  mechanic  of  the 
Tampico  terminal,  Mexican  Central  Ry.,  succeeding  Mr.  A.  G. 
Kirchner,  resigned. 


Mr.  R.  L.  Stewart,  general  foreman  of  the  Kansas  City  South- 
ern Ry.,  has  been  appointed  master  mechanic  at  Pittsburg,  Kan., 
succeeding  Mr.  W.   B.   Dunlevy. 


.Mr.  R.  C.  White  has  resigned  as  master  mechanic  of  the  Bir- 
mingham Southern  R.  R.  to  accept  a  similar  position  with  the 
Hirmingham   Rail  &   Locomotive   Co. 


Mr.  M.  F.  Beuhring  has  been  appointed  foreman  of  the  car 
shops  of  the  International  &  Great  Northern  Ry.  at  Houston, 
Tex.,  in  place  of  Mr.  Martin  Ryan,  resigned. 


Mr.  W.  H.  Maddocks  has  been  appointed  assistant  super- 
intendent of  machinery  and  equipment  of  the  Missouri,  Kansas 
&  Texas  Ry.,  with  headquarters  at  Parsons,  Kan. 


Mr.  P.  J.  Colligan  has  been  appointed  acting  master  me- 
chanic of  the  Chicago,  Rock  Island  &  Gulf  Ry.  at  Fort  Worth, 
Tex.,  succeeding  to  the  duties  of  Mr.  J.  E.  Holtz,  resigned. 


Mr.  R.  M.  Boldridge,  formerly  master  mechanic  of  the  Mis- 
sissippi Central  R.  R.,  has  been  appointed  master  mechanic  of 
the  Central  R.  R.  of  Georgia,  with  headquarters  at  Cedartown, 
Ga.  v:  .^ 

Mr.  C.  A.  Snyder,  heretofore  master  mechanic  of  the  uulf. 
Colorado  &  Santa  Fe  Rj-.  at  Cleburne,  Tex.,  has  been  appointed 
master  mechanic  of  the  El  Paso  &  Southwestern  R.  R.  at 
Douglas,  Ariz.  

Mr.  A.  C.  Adams  has  been  appointed  master  mechanic  of 
the  Alliance  division  of  the  Chicago,  Burlington  and  Quincy 
Ry.,  with  office  at  Lincoln,  Neb.,  succeeding  Mr.  G.  M.  Reynolds, 
resigned.  . 

Mr.  E.  E.  Austin  has  been  appointed  master  mechanic  of  the 
third  district  of  the  Can.  Pac.  Ry.,  with  headquarters  at  Nelson, 
B.  C.  The  position  of  road  foreman  of  the  third  district  has 
been  abolished. 


Mr.  W.  H.  Sitterly  has  been  appointed  general  car  inspector 
of  the  Buffalo  &  Allegheny  Valley  division  of  the  Pennsylvania 
Railroad  at  Buffalo,  N.  Y.  Mr.  Sitterly  succeeds  Mr.  S.  M- 
Hindman,  promoted.  ■  .'.    . 


Mr.  Frederick  Mertsheimer,  formerly  sup't.  of  mach.  of  the 
Kansas  City  Southern  R.  R.,  has  been  appointed  sup't.  of  the 
motive  power  and  car  departments  of  the  Kansas  City,  Mexico 
&  Orient  Ry.,  with  headquarters  at  Sweetwater,  Tex. 


Mr.  William  Miller,  formerly  master  mechanic  of  the  Denver 
&  Rio  Grande  Ry.  at  Denver,  Colo.,  has  been  appointed  super- 
intendent of  motive  power  of  the  Western  Maryland  R.  R-,  with 
headquarters  at  Union  Bridge,  Md.,  succeeding  Mr.  I.  N.  Kal- 
baugh,  resigned. 
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2^r.  VV'illJani  O'Herin,  siip't.  of  machinery  and  equipment  of  the 
Missouri,  Kansas  &  Texas  Ry.,  has  been  given  indefinite  leave 
of  absence  to  recover  from  injuries  sustained  some  months  ago. 

Mr.  Geo.  H.  Daniels,  after  a  service  of  about  twenty  years 
\vit!i  the  New  York  Central  and  Hudson  River  R.  R.,  has  re- 
tircfl  from  active  management  of  the  adverti'-ing  department  of 
thai  road,  of  which  he  has  been  in  charge  during  the  past  year. 
Previous  to  that  time  he  was  for  many  years  general  passenger 
•i"ciit  of  the  system.  Mr.  Daniels  is  said  to  have  more  and 
better  friends  than  any  other  radroad  man  in  the  country.  He 
is  possessed  of  a  rare  amount  of  tact  and  has  an  enviable  repu- 
tation for  resourcefulness  and  skill  in  handling  difficult  prob- 
lems and  situations.  He  was  born  December  i,  1842,  in  Hamp- 
shire, 111.,  and  entered  the  railroad  business  at  the  age  of  15 
as  a  rodman. 


BOOKS 


Table  of   Volumes    Through    .Air    Ways.      By    C.    H.    Kuderer. 
Cardboard,  8  .x  11  in.     Published  by  E.  E.  Meyer,  Allegheny, 
Pa.    Price,  $0.25. 
'J  liis  table  gives  the  volume  of  air  passing  through  air  ways 
of  different  lengths   from   1,000  to   11,000  ft.  with  areas  from   I 
.X  I  it.  to  10  X  10  ft.  with  increments  of  6  in.  and  under  dif- 
ferent pressures  varying  by  tenths  of  an  inch,  from  one-tenth 
to  two   and   iive-tenths    in.    W.    G.     It    will   be    found   to   be   a 
most  valuable  and  convenient  reference  for  engineers  who  meet 
with  problems  of  air  transmission  through  large  air  ways. 


Locomotive  Engine  Break  Downs  and  How  to  Repair  Them. 
By  W.  G.  Wallace.  282  pages.  4^^  by  6^.  Bound  in 
flexible  leather.  Published  by  Frederick  J.  Drake  &  Co., 
Giicago.     Price,  $1.50.     '■■.■Xy.'.-:^C^-^^:,:  ■■'■■■■■'<■  '-y  V 

This  book  contains  nearly  400  questions  that  have  been  asked 
by  enginemen  and  answered  by  Mr.  W.  G.  Wallace  through  the 
columns  of  the  Brotherhood  of  Locomotive  Firemen's  Maga- 
zine. They  cover  almost  every  possible  breakdown  and  include 
many  difficult  problems,  all  of  which  are  answered  in  a  clear- 
cut  manner  and  in  simple  terms.  Many  illustrations  are  in- 
cluded, materially  assisting  in  giving  a  clear  explanation  of  the 
proper  procedure  in  any  particular  case.  This  is  a  very  valu- 
able collection  of  information,  and  is  carefully  indexed  for  rapid 
reference. 


Standard  Examination,  Questions  and  Answers.     For  Locomo- 
tive Firemen.     By  W.  G.  Wallace.     343  pages.     4}^  by  6^. 
Flexible  leather.     Published  by   Frederick  J.  Drake  &   Co., 
Chicago.     Price,  $1.50. 
This   book   contains   the    standard   questions   adopted   by   the 
Traveling  Engineers'   Association   for  the  mechanical   examina- 
tion of  locomotive  firemen  for  promotion.     Each  question  is  fol- 
lowed by  a   full   and  comprehensive  answer,   illustrations   being 
included  where  necessary.     These  questions  cover  the  progres- 
sive  examinations    for    the   first,    second    and   third   years.     In 
addition  to  the  questions  and  answers  there   is  much  valuable 
information  on  the  general  features  of  the   locomotive  and  its 
parts,  including  valve  setting;  train  resistance;  oil  burning  loco- 
tnotives;  recent  air  brake  practice;  chapter  on  fuel  combustion; 
one  on  "don'ts,"  etc.     It  will  be  found  to  be  of  value  to  engi- 
neers who  have  already  passed  their  examination,  as  well  as  to 
firemen  who  are  preparing  for   it. 


EiiRineering    Index,    Annual.      1906.      395    pages.      61/2    by    9^. 

Cloth.     Published  by  the  Engineering  Magazine,  140  Nassau 

St.,  New  York.  Price,  $2.00. 
This  book  acts  as  a  supplement  to  the  five  yearly  volume  No. 
4.  which  covered  the  years  from  1901  to  1905  inclusive,  and 
brings  the  index  complete  down  to  the  end  of  1906.  In  view  of 
the  desirability  of  issuing  this  annual  at  the  earliest  possible 
moment,  it  has  not  been  classified  alphabetically,  as  is  done  in 
'be  larger  volume,  but  retains  the  same  scheme  of  classification 


used  in  tlie  monthly  nmnbers  of  the  Engineering  Magazine.  The 
scope  and  character  of  these  indexes  is  too  well  known  to  re- 
quire connneiU,  and  there  is  no  doubt  that  the  is>uing  of 
the  annual  numbers  will  be  appreciated  by  all  engineers  who 
have  occasion  or  desire  to  look  up  the  most  recent  articles  pub- 
lished on  any  particular  subject.  This  volume  in  connection 
with  tlie  previous  f'lve  year  indexes  puts  in  the  hands  of  its 
possessor  a  complete  catalog  of  all  of  the  more  important 
technical  periodical  literature  published  during  the  last  23  years. 


CATALOGS. 


Storage  or  this  aud  Gasoline.— ^S.  V.  Bowser  &  Company,  Fort  Wayne, 
Ind.,  is  issuing  several  catalogs  dcscriljinj,;  their  sybtem  of  storage  and 
liandliiig  of  gasoliqe,  lubricating  and   illuminating  oils. 


C«A\E  SPECiALTirs. — The  Crane  Company,  Chicago,  is  issuing  a  very 
complete  little  catalog  of  valve  fittings  and  ap|>lianccs  for  every  purpose 
and  all  pressures.  Each  valve,  etc.,'  is  illustrated  liy  parts  and  sections  and 
is  aceonipanied  by  a  brief  description. 


Hlgin  &  Belvedere  Electric  Railway.— The  Arnold  Company,  Ifel  La- 
Salle  Street,  Chicago,  is  issuing  Bulletin  No.  17,  which  contains  a  complete 
illustrated  description  of  the  above  railroad,  which  is  36J^  miles  in  length, 
and  the  construction  of  which  was  in  the  hands  of  this  firm  of  engineer- 
contractors  irofa.  it&  «arlie6t  preliminary  stages  to  its  operation. 


B.  F.  SrvRTEVANT  Company.  -The  above  company  is  issuing  bulletin  'So. 
146,  which  illustrates  and  describes  electric  propeller  fans.  This  type  of 
fan  is  used  for  ventilation  and  special  attention  has  been  given  to  its 
simplicity  and  reliability  of  operation.  These  fans  are  built  in  a  full  line 
of  sizes  from  18  in.  to  120  in.  and  are  driven  by  a  type  of  motor  which  is 
absolutely  dust  proof.  The  fan  may  be  placed  in  any  location  and  con- 
trolled by  a  switch  from  a  distance. 


Malleable  Iron  Journal  Boxes. — The  Gould  Coupler  Company,  1  \V. 
34th  street.  New  York,  is  issuing  part  catalog  Xo.  3  on  the  subject  of 
malleable  iron  journal  boxes.  These  boxes  are  clearly  illustrated  and  thor- 
oughly described.  A  flexible  ty;>e  of  dust  guard,  which  will  jtcrmit  the 
applying  of  a  new  guard  without  removing  the  box  from  the  journal,  is  used 
with  these  boxes,  which  also  include  a  number  of  other  improvements. 
There  are  at  present  over  a  million  of  this  type  of  box  in  service. 


New  G.  E.  Bulletins. — The  General  Electric  Company,  .'schenectady, 
N.  Y.,  is  issuing  several  new  bulletins  as  follows:  Xo.  4394B  illustrates 
and  describes  form  P  belt  driven  alternators.  Xo.  4494  is  on  the  subject  of 
incandescent  lamps  with  Holophane  reflectors.  Xo.  4497  is  on  the  subject 
of  snap  sockets.  Xo.  4500  is  on  the  subject  of  constant  current  trans- 
former panels.  The  same  company  is  also  issuing  a  convenient  table  which. 
shows  the  approximate  size  of  wires  for  three-phase  transmission   lines. 


Electrical  .^pi-aratus. — The  Fort  Wayne  Electric  Works,  Fort  Wayne, 
Ind.,  is  issuing  several  new  bulletins  illustrating  and  describing  recent 
designs  of  electrical  apparatus.  Xo.  1,086,  which  supersedes  1,026,  deals 
with  direct  current,  series,  enclosed,  arc  lamps.  Xo.  1,091,  superseding 
1,036,  describes  direct  current  motors.  Xo.  1,092,  which  supersedes  1,072, 
is  on  type  S  single  phase  motors,  and  Xo.  1,093,  which  supersedes  1,071, 
is  on  the  subject  of  small  power  motors,  from  1/100  to  1/30  h.  p.  capacity. 


Tate  Flexible  Stavbolts. — The  Flannery  Bolt  Company,  Pittsburg,  t'a., 
is  issuing  a  leaflet  regarding  the  installation,  inspection  and  testing  of  its 
type  of  flexible  staybclt.  It  explains  in  detail  the  proper  method  of  installing 
the  bolts  in  the  boiler  and  what  points  need  inspection.  Methods  of  secur- 
ing the  lagging  to  the  jacket  in  sections,  so  as  to  allow  ready  inspection, 
are  explained,  as  well  as  what  testing  should  be  given  the  bolt  after  its 
application.  It  is  stated  that  over  one  million  of  this  type  of  bolts  are 
now  in  use  on  88  different  railroads. 


Electric  Light  for  Postal  C.\rs. — The  Consolidated  Railway  Electric 
Lighting  &  Equipment  Company,  11  Pine  street,  Xew  York,  is  issuing 
Bulletin  No.  5  descriptive  of  the  "axle  light"  equipment  for  postal  cars. 
.\  special  type  of  this  equipment  has  been  perfected  particularly  for  these 
cars,  which  require  better  and  more  reliable  light  than  any  other  part  of  the 
train.  The  electric  light  is  particularly  well  adapted  for  this  purpose  on 
'account  of  its  flexibility  of  location  and  greater  safety.  The  catalog  contains 
illustrations  of  cars  and  apparatus,  and  also  includes  wiring  diagrams  with 
complete  descriptive  matter. 


RoTARV  Snow  Plow. — A  pamphlet  recently  issued  by  the  American 
Locomotive  Company  illustrates  and  describes  the  rotary  type  of  snow 
plow  built  by  that  company.  The  first  part  of  the  pamphlet  contains  a 
brief  account  of  the  work  done  by  the  rotary  in  fighting  the  snow  on 
various  railroads,  with  illustrations  showing  it  in  operation.  Then  follows 
a  description  of  the  plow,  giving  the  particular  features  of  the  design.  The 
last  part  of  the  pamphlet  contains  a  set  of  rules  for  the  guidance  of  those 
operating  the  rotary,  which  are  based  on  experience  gained  during  the  past 
years  in  handling  the  plow. 
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Tarvia. — The  Barrett  Manufacturing  Company  is  issuing  a  small  catalog 
describing  the  above  product,  which  is  a  coal  tar  preparation  for  roads  and 
boulevards,  niaktng  them  smooth,  compact  and  absolutely  dustlcss.  The 
m-thod  of  application  is  clearly  explained  and  many  illustrations  of  roads, 
both  in  the  city  and  country,  which  have  been  treated  are  shown. 


A  Few  Points  on  Grinding. — The  Norton  Grinding  Company,  Worcester, 
Mass.,  is  issuing  a  booklet  with  the  above  title,  which  will  be  found  to  be 
of  much  practical  benefit  to  those  who  have  grinding  to  do.  This  company 
is  undoubtedly  in  a  position  to  speak  with  great  authority  on  the  subject 
and  this  booklet  is  full  of  valuable  hints  for  the  successful  and  economical 
operation  of  grinding  machines  of  diti'erent  types. 


A  Study  in  G&APHIte. — The  Joseph  Dixon  Crucible  Company  is  issuing 
a  booklet  with  the  above  title,  which  gives  in  detail  a  series  of  tests  of 
graphite  as  a  lubricant  made  by  Dr.  W.  !•".  M.  Goss  of  Purdue  Universtiy. 
The  study  opens  with  a  dissertation  by  Dr.  Goss  based  upon  the  conclusions 
drawn  from  the  tests;  then  follow  complete  description  of  the  tests,  to- 
gether with  illustrations  of  the  testing  machine  and  of  the  condition  of 
the  bearings  and  journals  taken  at  different  stages.  A  limited  number  of 
copies  of  this  book  will  be  distributed  free  to  those  interested  in  the  science 
of  graphite  lubrication.  Upon  the  exhaustion  of  these  a  charge  of  25  cents 
per  copy  will  be  made. 
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GiSKOLT  Lathes. — The  Gisholt  Machine  Company,  Madison,  Wis.,  some 
time  ago  purchased  the  drawings,  patterns,  etc.,  of  the  American  Turret 
Lathe  Mfg.  Co.,  who  were  the  manufacturers  of  the  American  semi-auto- 
matic turret  lathe,  a  machine  exceedingly  well  adapted  for  the  finishing  of 
certain  classes  of  work,  such  as  gear  blanks,  cylinder  heads,  fly  wheels, 
pulieys,  etc.,  and  is  issuing  a  very  attractive  catalog  devoted  to  it.  The 
machine  is  exceedingly  powerful  and  massive  in  design,  yet  is  very  easily 
controlled  and  operated.  The  company  announces  that  it  is  in  a  position 
to  furnish  piompt  deliveries  of  this  class  of  machine.  The  catalog  thor- 
oughly illustrates  and  describes  all  the  important  features  of  these  lathes. 


Purdue  Univeksity  C.\taloc. — The  annual  catalog  of  Purdue  University, 
Lafayette,  Ind.,  which  has  recently  been  issued,  includes  a  very  complete 
description  of  the  material  equipment  of  this  rapidly  growing  University, 
which  now  embraces  seven  special  schools,  including  a  school  of  agriculture, 
a  school  of  science,  schools  of  mechanical,  civil  and  electrical  engineering, 
as  well  as  of  pharmacy  and  medicine.  Complete  information  is  included 
on  the  detailed  courses  given  in  each  of  these  schools,  including  a  descrip- 
tion of  each  course,  showing  how  much  time  is  given  to  each  and  its  extent. 
A  chapter  is  included  on  the  expenses  at  the  University  and  the  catalog  is 
completed  by  a  register  of  tie  2,016  students  now  in  attendance. 


Results  Obtained  From  Water  Softening. — The  Kennicott  Water 
Softener  Company,  Railway  Exchange,  Chicago,  has  printed,  for  private 
distribution,  an  attractively  arranged  booklet,  composed  entirely  of  extracts 
from  reports  and  published  articles  of  disinterested  parties  concerning  the 
results  which  are  being  obtained  from  water  softening  on  railroads.  The 
extracts  are  carefully  selected,  brief  and  to  the  point,  and  must  appeal  to 
the  busy  and  practical  railroad  officer.  The  book  contains  only  26  pages, 
in  addition  to  two  large  diagrams,  and  is  5  x  8  ins.  in  size,  so  that  it  can 
be  slipped  in  a  side  pocket  and  studied  at  leisure  moments  on  the  train  or 
going  to  and  from  the  office.  The  source  of  the  information  is  noted  in 
every  case,  so  that  those  who  wish  to  go  into  the  matter  more  fully  can 
do    90.  __^__ 

The  Cark  of  Electric  Mine  Locomotives  in  Service. — The  Jeffrey 
Manufacturing  Co.,  Columbus,  Ohio,  is  issuing  bulletin  number  twelve  hav- 
ing the  above  title.  It  contains  information  of  great  importance  to  the 
users  of  electric  mine  locomotives  in  the  nature  of  detailed  explanation  of 
the  proper  method  of  dismantling,  repairing,  assembling  and  adjusting  all 
parts  of  these  machines.  The  text  matter  is  fully  supplemented  by  illus- 
trations reproduced  from  photographs  and  every  point  is  so  fully  covered 
as  to  make  mistakes  impossible  even  by  a  common  laborer.  The  book  leaves 
nothing  to  be  desired  in  the  way  of  typographical  excellence  or  arrange- 
ment, and  in  addition  to  the  instructions  for  repairing,  contains  illustra- 
ti'iQS  and  descriptions  of  many  standard  locomotives,  complete  and  in  de- 
tail, regularly  manufactured  by  this  company. 


T)ewev  Decimal  .System. — The  Eng^ineering  Experiment  Station  of  the 
University  of  Illinois  has  recently  issued  Bulletin  No.  9,  entitled,  "An 
Extension  of  the  Dewey  Decimal  System  of  Classification  applied  to 
Engineering  Industries."  This  bulletin  is  in  effect  a  fifth  edition  of  the 
extension  previously  issued  by  the  mechanical  engineering  department  of 
the  University.  It  contains  the  extensions  previously  worked  out  for 
railway  mechanical  engineering  and  in  addition,  a  very  complete  extensi^jn 
for  electrical  engineering,  as  well  as  more  or  less  complete  extensions  for 
bridge  engineering,  sanitary  engineering,  metallurgy  and  architecture.  An 
alphabetical  index  of  subjects  is  included.  The  station  is  also  issuinK  Bulle- 
tin No.  10.  giving  the  results  of  tests  of  concrete  and  reinforced  concrete 
columns,  and  Bulletin  No.  12,  on  tests  of  reinforced  concrete  T  beams. 


NOTES 


Magnus    Metal    Company. — The    general    offices    of    the    above    company 
have  been  removed  from  Buffalo  to  New  York  City,  and  the  company  will 


no    longer    maintain    an    office   in    the    former    place.     Quarters   have   l„ 
obtained  in  the  Trinity  Building,   111   Broadway. 


'-'■n 


Bliss  Electric  Car  Lighting  Co. — Among  the  orders  recently  received 
by  the  above  company,   whose  general   office   is  at   Milwaukee,   is  one  frr 
the   Baltimore  &   Ohio   R.    R.,   to   light   the   cars   of  the   Royal   Blue  limited 
trains  with  the  Bliss  system  of  electric  car  lighting.  .  '  • 


General  Electric  Motors  for  Chicago  Street  Railways. — The  Chicae 
City  Railways  Company  has  purchased  from  the  General  Electric  Company 
1,200  direct  current  railway  motors  with  a  controlling  apparatus  for  3oo 
cars.  Each  car  will  be  equipped  with  four  40  h.  p.  motors.  The  power  for 
the  new  rolling  stock  will  be  supplied  by  additional  generating  machinery 
aggregating  6,000  h.   p. 


"Machinery's"  New  Office.— The  editorial  and  advertising  offices  of 
Machinery  have  been  moved  to  the  eighth  floor  of  a  new  building  recently 
erected  at  49  Lafayette  street,  New  York.  This  location  is  one  block  east 
of  Broadway  and  four  blocks  north  of  the  City  Hall.  The  offices  occupy 
the  whole  of  the  eighth  floor. 


American  Steam  Gauge  &  Valve  Mfg.  Co. — Mr.  Charles  H.  Gla?Wf, 
formerly  mechanical  engineer  of  the  Camel  Co.,  Chicago,  has  accepted  a  ;iosi- 
tion  with  the  above  company,  and  will  make  his  headquarters  at  its  Chicago 
office.  Mr.  Glasser  has  had  several  years'  experience  in  the  mechanical 
field  and  possesses  a  very  wide  circle  of  friends.  '-^  '!• 


Falls  Hollow  Staybolt  Company. — This  company  announces  tlut  the 
fire  which  broke  out  in  its  plant  on  the  morning  of  May  9  did  not  inter. 
fere  with  the  operation  of  the  mill  to  exceed  24  hours,  and  that  the  damage 
resulting  was  of  little  consequence  and  will  not  interfere  with  or  delay  the 
filling  of  orders.  Within  two  days  the  plant  was  running  day  and  night  as 
usual. 


Ge.neral  Electric  Company. — The  San  Francisco  office  of  the  aUne 
company  is  now  permanently  located  in  the  Union  Trust  Bldg.,  in  San 
Francisco.  Since  the  fire,  th's  office  has  been  located  in  the  Union  Savings 
Bank  Building  at  Oakland,  large  temporary  warehouses  having  also  bvtfi 
erected  in  the  same  city.  ■//'•■ 


B.  F.  Sturtevast  Co. — The  New  York  office  of  the  above  company  lias 
been  removed  from  131  Liberty  street  to  the  Engineering  Building,  114 
Liberty  street,  where  much  better  facilities  for  conducting  its  rapidly  in- 
creasing business  have  been  obtained.  This  company  reports  that  the  past 
year,  in  particular,  has  marked  a  very  great  increase  in  the  demand  for 
its  machinery  of  all  kinds  for  installation  in  New  York  and  vicinity. 


The  Norton  Company. — This  company,  which  has  works  at  Worcester, 
Mass.,  and  Niagara  Falls,  N.  Y.,  for  manufacturing  grinding  wheels  of 
alundum  and  other  abrasive  specialties,  is  to  erect  a  large  addition  to  its 
Worcester  Works.  This  will  consist  of  an  extension  to  the  plant  designated 
as  No.  2  and  will  more  than  double  its  present  capacity.  The  same  com- 
pany also  announc.N  a  change  in  the  location  of  its  Chicago  office,  which  is 
now  at  48  S.  Canal  street. 


Crocker-Wheeler  Motors. — The  .Tennessee  Coal  and  Iron  Company, 
which  recently  received  the  largest  order  for  steel  rails  ever  placed  with  a 
single  concern,  amounting  to  150,000  tons  and  placed  by  the  Harriman 
Lines,  has  just  ordered  from  the  Crocker- Wheeler  Company,  of  Ampere, 
N.  J.,  a  complete  electric  motor  equipment  for  its  new  steel  rolling  mill  at 
Birmingham,  Ala.  This  order  includes  15  C.  W.  form  W.  rolling  mill 
motors,  aggregating  about  575  h.  p. 


Exhibit  of  Car  Lighting  at  Atlantic  City.— The  exhibit  of  the  BMlT" 
Electric  Car  Lighting  Co.,  of  Milwaukee,  at  the  Atlantic  City  Conventlbl6~ 
will  occupy  spaces  1201-1207  on  the  south  side  of  the  Steel  Pier.  It  will 
consist  of  complete  30  and  60  volt  equipments  for  electric  car  Hghtiii'.;. 
which  will  be  in  operation  on  the  pier  under  the  conditions  that  will  closely 
simulate  those  encotmtered  in  actual  service.  The  exhibit  will  be  in  cliar.iii' 
of  the  president,  vice-president  and   general   manager  of  the  company. 

Silk,  McClellan  &  Company,  incorporated,  bring^s  together,  in  its  active 
management,  two  young  men  who  have  had  a  wide  experience  in  the  supp'X 
business  and  who  have  a  host  of  friends  among  railroad  men  who  will  '"' 
pleased  to  hear  of  their  new  venture.  This  company,  with  a  factory  in  Ch: 
cago,  is  manufacturing  a  line  of  high-grade  railway  car  specialties.  Mr- 
Edward  E.  Silk  has  been  in  the  railway  supply  business  for  seven  year- ; 
previous  to  that  time  he  was  in  the  employ  of  the  C.  R.  R.  of  N.  J-,  *"'' 
for  two  years  was  associate  editor  of  the  American  Engineer  and  Railroa'i 
Journal.  He  is  a  graduate  of  the  railway  mechanical  engineering  scbcc' 
of  Purdue  University.  Mr.  Benj.  S.  McClellan  has  been  in  the  supr'> 
business  for  about  six  years;  previous  to  that  time  he  was  for  eight  year- 
in  charge  of  the  car  shops  of  the  Illinois  Central  Railroad  at  the  Ne-^ 
Orleans  terminal  and  for  three  years  in  charge  of  the  passenger  car  shoj'- 
of  the  New  York  Central  at  West  Albany.  Silk.  McClellan  &  Co.  include  in 
their  list  of  specialties  a  line  of  dust  proof  car  window  fixtures,  specin* 
sash  locks,  desk  sash  ratchets,  universal  steam  couplers  and  hose  band>. 
The  main  office  and  factory  of  the  company  is  at  58th  street  and  Normal 
avenue,  Chicago.  They  have  complete  sets  of  blue  prints  and  illustrated 
matter  which   will   be   sent   on   application. 
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A  RATIONAL  APPRENTICE  SYSTEM. 

IKuitor's  Note.— In  the  June  issue,  page  ?-01,  we  presented  the  first  of 
a  series  of  three  articles  on  the  New  York  Central  Lines  apprentice  sys- 
itiii  which  are  intended  to  present  in  detail  the  workings  of  the  system 
and  are  supplementary  to  the  paper  on  the  same  subject  presented  before 
the  Master  Mechanics'  Association  by  Mr.  C.  \N'.  Cross,  superintendent  of 
.  apprentices,  and  Mr.  W.  B.  Russell,  his  assistant. 

This  is  the  first  apprentice  system  which  has  been  introduced,  on  a  large 
scale  on  a  railroad  in  this  country,  which  has  in  it  the  elements  that  are 
iKCtssary  to  adequately  meet  the  present  conditions  and  build  up  a  body 
of  skilled  workmen  for  the  future.  The  great  problem  before  our  railroads 
•.  and  manufacturing  industries  today  is  not  that  of  better  shops  and  equip- 
ment, cr  even  of  better  methods  of  operating,  but  is  that  of  men.  It  can 
only  be  solved  by  improving  the  organization  with  a  view  of  bringing  the 
efliciency  of  each  individual  worker  to  the  highest  possible  point  and  by 
preparing  skilled  workmen  for  the  future.  The  keynote  of  the  situation 
was  sounded  in  the  presidential  address  of  Mr,  J.  F.  Deems  before  the 
Master  Mechanics'  Association,  part  of  which  is  reproduced  following  this 
note. 

Ihe  paper  by  Messrs.  Cross  and  Russell  was  on  the  program  as  a  topical 
discussion  but  it  very  soon  developed  that  it  was  the  most  important  subject 
before  the  Association,  and  this  meeting  will  go  down  in  history  as  the  one 
at  which  it  was  considered.  One  hour  was  allowed  on  the  program  for  the 
presentation  and  discussion  of  the  paper,  but  when  after  over  an  hour  and 
a  half  it  became  necessary  to  adjourn,  it  was  unanimously  voted  to 
devote  the  noon  hour  of  the  following  day  to  it.  Xever  before  has  this 
bti-n  done. 

Two  years  ago  Mr.  G.  M.  Basford  stirred  the  Association  by  his  master- 
ful paper  calling  attention  to  the  imperative  need  of  installing  adequate 
apprentice  systems  on  our  railroads  and  presenting  the  outline  of  a 
system  to  meet  the  present  conditions.  It  must  indeed  be  a  matter  of  great 
satisfaction  to  him  to  see  his  plans  being  successfully  applied  and  per- 
fected on  the  New  York  Central  Lines  and  to  know  that  other  roads  have 
started  the  work  on  a  smaller  scale  or  are  preparing  to  meet  it  in  a  similar 
way.  The  railroads  cannot  thank  him  too  much  for  the  impetus  and  direc- 
tion which  he  has  given  to  this  movement. 

The  discussion  was  so  important  that  parts  of  it  are  reproduced.] 

Extract  from  Mr.  Deems'  Address. 

Xo  war-bronzed  veterans  ever  had  deeper  inspiration  or  greater 
cause  for  self-forgetful  devotion  than  had  the  pioneers  who  bore 
the  brunt  of  the  early  days  of  the  development  which  this  Asso- 
ciation has  so  splendidly  advanced.  All  the  honors  accorded 
to  military  achievement  in  the  past,  but  illy  compare  with  those 
which  the  future  will  gladly  erect  to  the  memory  of  the  men  who 
have  given  us  that  grander,  that  more  useful  development — 
transportation — without  which  to-day  the  world  would  be  largely 
a  waste.  Our  predecessors  met  in  a  small  way  and  singly  the 
problems  which  we  and  those  who  follow  us  must  meet  col- 
lectively and  in  a  larger  sense,  and  to  solve  which  it  will  be  nec- 
essary to  form  great  combinations  that  must  be  harmonious,  co- 
hesive and  permanent.  It  is  no  slight  task  to  conceive  and  btiild 
ii  structure  that  will  provide  for  the  interchange  of  people,  the 
mutation  of  ideas  and  the  physical  distribution  of  that  which 
enters  into  man's  every  need.  We  are  fortunate  in  that  our 
fathers  built  so  well,  let  us  hope  that  those  who  follow  can  truly 
?ay  the  same  of  us;  let  us  devote  ourselves  seriously  to  the 
problems  of  to-day;  the  chief  among  which  is  to  try  to  do  as 
well  the  things  that  come  to  our  hand  as  our  predecessors  did 
with  the  smaller  things  that  came  to  their  hands. 

\  legacy  has  been  bequeathed,  a  legacy  for  which  all  prepara- 
tion has  been  made,  a  legacy  of  opportunity  which  looms  large 
in  the  future  and  awaits  with  rich  reward  the  man  who  is  pre- 
pared—f/i^'  man  who  is  prepared.  We  have  received;  what  shall 
we  give?  We  have  inherited;  what  shall  we  bequeath,  what 
shall  we  leave  to  aid  in  solving  the  problems  of  the  future,  many 
of  which  may  be  much  more  perplexing  than  those  we  are  called 
upon  to  solve  to-day?  We  may  work  in  brass  and  steel,  and 
leave  the  most  perfect  mechanism — we  may  develop  and  improve 
and  evolve  methods   and  practices  until  nothing  more  can  be 


desired — wc  may  reach  perfection  in  all  these,  in  mechanism, 
structure  and  method,  and  yet  our  bequest  be  a  failure  and  itself 
a  burden  unless  we  provide  that  which  is  paramount,  which  is 
over  and  above  the  sum  total  of  all  of  this,  and  for  which,  even 
to-day,  events  throughout  the  world  are  crying  aloud — tJie  man. 
A  man  prepared,  experienced,  earnest,  hopeful  and  happy,  conse- 
crated to  his  work  and  ready  to  giic  the  hand  to  the  future. 

This,  my  friends,  as  I  see  it,  constitutes  our  greatest  oppor- 
tunity, our  most  imperative,  our  most  sacred  duty.  If  the  man 
is  provided,  the  machine  will  cease  to  be  a  burden  and  methods 
will  come  forth  as  the  buds  at  the  kiss  of  spring.  Our  own 
future,  and  the  hope  of  that  larger  future  which  lies  beyond, 
depends  on  our  efforts  and  our  success  in  providing  those  who 
are  to  help  us  to-day,  and  upon  whom  at  no  distant  day  must 
fall  our  duties,  our  opporiunities,  our  honors  and  our  failures. 
Have  we  any  greater,  grander,  more  sublime  obligation  than  this? 
Can  we  justify  a  pride  in  our  life-work,  if  we  fail  in  this?  If 
I  can  but  bring  to  you  this  single  message,  if  I  can  inspire  jou 
with  this  one  thought,  I  am  content. 

The  Apprentice  System  on  the  New  York  Central  Lines. 
By  Messrs.  C.  W.  Cross  and  W.  B.  Russell. 

The  object  of  this  paper  is  to  present  briefly  the  main  features 
of  a  plan,  already  in  successful  operation  on  a  large  scale,  which 
aims  to  meet  a  genuine  need  in  a  direct  and  common-sense  man- 
ner, a  plan  worked  out  primarily  to  meet  the  specific  needs  of  a 
particular  group  of  shops,  yet  based  on  general  principles  that 
will  make  it  workable  anywhere. 

Purpose. — The  purpose  of  the  apprentice  system  is  to  provide 
the  motive  power  department  with  an  adequate  recruiting  system 
which  will  eventually  produce  from  the  ranks  a  large  number  of 
skilled  workmen,  a  number  of  foremen,  a  sufficient  number  of 
good  draftsmen,  a  few  master  mechanics  and  an  occasional  super- 
intendent of  motive  power. 

The  subject  of  an  approved  apprentice  system  has  long  been  a 
favorite  scheme  of  Mr.  J.  F.  Deems,  and  was  first  mentioned  by 
him  on  the  New  York  Central  Lines  in  December,  1902;  it  was 
not  until  March  i,  1906,  however,  that  arrangements  could  be 
made  to  inaugurate  the  plan.  At  that  time  the  authors  of  this 
paper  were  engaged  to  take  charge  of  the  work.  The  first  ap- 
prentice class  under  this  plan  was  started  at  the  West  Albany 
shops,  May  7,  1906.  Much  of  the  general  idea  and  many  of  the 
details  have  been  worked  out  in  conformity  with  the  suggestions 
made  in  a  paper  on  this  subject  by  Mr.  G.  M.  Basford,  read  be- 
fore this  Association  at  the  1005  convention.  Mr.  Basford 
expressed  the  necessity  for  this  work  in  these  words :  "The  engi- 
neering and  the  operating  situation  on  railroads  is  in  advance  of 
its  men,  and  in  many  ways  the  problem  has  outgrown  both  the 
individual  and  methods  of  dealing  with  the  individual,  and  espe- 
cially has  it  outstripped  methods  of  preparing  men  for  their 
work." 

Plan— Trade  and  Educational. — The  general  plan  is  twofold, 
and  provides  for  shop  instruction  of  the  apprentice  in  the  trades 
and  also  for  his  instruction  in  mechanical  drawing,  practical 
mathematics  and  shop  problems  during  working  hours  while 
under  pay. 

Inauguration. — A  department  headquarters  was  first  organized 
to  outline  the  courses  of  instruction  and  to  prepare  the  necessary 
instruction  sheets  and  text-books.  Two  instructors — a  shop  in- 
structor and  a  drawing  instructor — were  then  appointed  at  each 
of  the  larger  shops;  a  uniform  set  of  apprentice  regulations  was 
adopted  for  all  shops  and  a  schedule  provided  showing  the  time 
allotted  in  the  shop  to  each  class  of  work.  This  schedule  is  suffi- 
ciently flexible  to  insure  a  prompt  movement  of  the  apprentices 
from  one  class  of  work  to  another  and  to  still  leave  opportunity 
for  rapid  movement  in  case  of  special  merit.  Both  the  shop 
instructors  and  the  drawing  instructors  are  under  the  local  shop 
officers  and  responsible  directly  to  them.  Regular  reports  are 
made  by  both  instructors  to  their  immediate  superiors,  who 
forward  them  to  the  apprentice  headquarters.  In  the  educational 
work,  however,  the  instructors  are  kept  in  direct  touch  with  the 
apprentice  department. 

Difficulties. — There  are  really  no  serious  difficulties,  except  that 
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of  securing  the  thorough  and  hearty  cooperation  of  everybody  in 
the  scheme.  Tiie  work  can  not  be  successful  without  the  enthu- 
siastic support  of  the  administration  and  of  the  local  officers.  In 
the  inauguration  of  a  plan  of  this  nature  the  following  points  are 
sure  to  present  themselves: 

1.  The  Felection  of  a  shop  instructor  already  employed  in 
some  capacity  at  the  shop  in  question,  who  is  preferably  an  up- 
to-date  all-around  machinist  competent  to  give  direct  instruction 
in  the  machinist  trade,  but  with  sufficient  knowledge  of  the  other 
trades  which  may  have  local  apprentices  to  be  able  to  intelligently 
supervise  apprentices  in  those  trades. 

2.  The  selection  of  drawing  instructor.*;,  preferably  draftsmen 
or  mechanical  engineers,  who  possess  the  rare  qualities  necessary 
to  successfully  instruct  ungraded  classes  under  new  and  trying 
conditions. 

3.  To  obtain  and  equip  suitable  class-rooms  located  near  the 
center  of  the  shop  property. 

4.  To  secure  the  hearty  coilperation  of  shop  superintendent, 
foremen,  gang  bosses  and  mechanics  who  have  been  trained 
under  a  different  system,  and  whose  cooperation  is  essential  to 
make  such  an  apprentice  system  a  success. 

5.  To  obtain  from  the  average  apprentice  a  proper  apprecia- 
tion of  the  opportunities  offered  and  an  enthusiastic  endeavor  to 
make  the  mo.^t  of  them. 

6.  To  introduce  the  training  system  for  apprentices  in  a  man- 
ner that  will  not  interfere  with  the  operation  of  the  shops. 

Present  Operation — Extent. — The  plan  is  now  in  operation  at 
nine  of  the  largest  shops  of  the  system,  and  includes  about  450 
apprentices.  The  work  is  gradually  being  extended  to  the  smaller 
shops.  The  drawing  instructor  in  every  instance  is  a  draftsman 
or  mechanical  engineer,  located  either  at  the  shop  or  a  company 
drafting  room  close  at  hand.  The  shop  instructor  in  most  in- 
stances holds  some  other  position  in  the  shop  in  addition  to 
that  of  apprentice  instructor.  The  apprentices  are  under  the 
foreman,  and  responsible  to  him  as  formerly,  but  the  foreman 
is  relieved  of  the  duty  of  instructing  them  in  the  trade,  thus 
enabling  him  to  give  his  entire  time  to  directing  the  work  of  his 
department. 

Methoiis.—Thc  work  in  drawing  and  shop  problems  is  outlined 
at  the  apprentice  headquarters  at  New  York  City,  and  sufficient 
flexibility  is  allowed  to  fit  the  personality  of  the  local  instructor 
and  the  needs  of  the  local  apprentices.  The  plan  of  instruction 
is  arranged  to  give  the  closest  possible  connection  between  the 
work  in  the  shop  and  the  work  in  the  classroom.  In  fact,  the 
practical  and  theoretical  parts  of  the  work  are  so  thoroughly 
united  that  the  grease  of  the  shop  is  literally  rubbed  into  the 
lesson  sheets  and  drawing  papers.  Subjects  are  not  classified 
as  in  most  school  systems,  but  the  necessary  mathematics,  me- 
chanics, physics  and  chemistry  are  introduced  only  as  needed  to 
solve  some  practical  shop  problem.  The  drawing  is  from  actual 
parts  from  the  start,  omitting  all  exercises  and  preliminary  geo- 
metrical work  as  srch,  and  introducing  principles  only  as  needed 
to  gain  practical  ends.  Simple  blue-print  sketches  are  used  for 
the  drawings  in  connection  with  the  actual  machine  parts;  printed 
sheets  are  supplied  for  the  problems.  The  shop  instructors  co- 
Ttperatc  with  the  drawing  instructors  in  looking  after  the  general 
welfare  of  the  boys.  Arrangements  are  made  for  the  instructors 
to  make  occasional  visits  to  other  shops  to  observe  methods  of 
instruction.  Apprentices  are  sent  to  visit  other  shops  and  report 
their  observations. 

Class  Work. — The  instruction  is  largely  individual,  with  classes 
limited  to  twenty-four  apprentices  at  one  time.  By  use  of  the 
blue-print  sketches,  on  which  arc  the  necessary  directions,  it  is 
possible  for  the  instructor  to  hand  an  apprentice  a  sketch  and  a 
machine  pnrt.  tlius  cnablinpr  the  apprentice  to  start  at  once  on  the 
work.  This  method  permits  the  instructor  to  keep  a  class  of 
twenty-four  busy,  even  when  each  member  is  working  on  a  dif- 
'ferent  sheet.  The  first  drawings  are  very  simple,  so  that  accuracy 
may  be  insisted  upon  from  the  start.  In  order  to  save  time  and 
have  corrections  made  at  once,  no  work  is  removed  from  the 
drawing  board  until  it  receives  the  instructor's  O.  K.  The  work 
is  scaled  so  that  it  can  not  be  copied  from  the  sketch  and  the 
course  is  arranged  to  advance  more  slowly  than  usual  drawing 
courses.     One  principle   is   introduced  at   a   time,   and  then   only 


as  needed  to  make  an  actual  car  or  locomotive  drawing.  Letter- 
ing is  an  incidental  item.  The  shop  problems  are  usually  worked 
at  home  on  standard  sheets,  and  an  occasional  blackboard  review 
is  given  in  cIt^s.  The  home  work  is  assigned  on  loose  printed 
sheets  which  makes  it  possible  for  an  apprentice  to  go  as  rapidly 
as  he  desires.  In  the  courses  that  are  now  used,  much  that  is 
dear  to  the  mathematician  and  physicist  has  been  left  out.  All 
the  work  that  is  introduced  is  in  accordance  with  the  Xew  York 
Central  Lines  practice,  from  which  illustrations,  are  selected.  A 
comprehensive  system  of  reports  is  made  by  both  instructors  to 
the  local  shop  officers.  1  hcse  reports  show :  First,  the  ability  at 
the  trade ;  second,  the  disposition  and  personality  of  the  appren- 
tice, and.  third,  the  standing  in  class  work.  The  instructors  are 
at  all  times  required  to  know  the  standing  of  each  apprentice, 
thus  making  examinations  unnecessary.  Special  emphasis  is 
placed  on  the  personal  touch  maintained  between  the  instructor 
and  the  apprentice,  with  a  view  to  determining  the  type  of  wrk 
or  branch  of  service  for  which  the  boy  is  best  fitted.  It  has  been 
found  necessary  to  use  great  care  in  selecting  instructors,  wlio 
must  be  men  who  are  not  only  competent,  but  who  are  willing 
to  undertake  the  work  for  the  love  of  it  and  their  interest  in  the 
young  men,  as  well  as  for  the  remuneration  they  receive.  At 
the  expiration  of  apprenticeship,  those  who  have  satisfactorily 
completed  their  term  receive  certificates  which  entitle  them  to 
preference  iti  employment  at  all  shops  on  the  New  York  Central 
Lines. 

Hours. — Instruction  is  given  each  apprentice  four  hours  a  wecl: 
during  shop  time ;  that  is,  two  mornings  from  7  to  9  o'clock. 
Such  instruction  is  all  cla.ssed  under  the  name  of  mechanical 
drawing.  Apprentices  ring  in  before  coming  to  class  and  arc 
under  shop  discipline  during  the  session.  At  9  o'clock  they  pro- 
ceed directly  to  the  shop.  Home  work  is  expected  on  the  prob- 
lems. Both  instructors  are  available  for  consultation  during  the 
noon  hour.  :  .'ji-  ■  ;:  ' 

Facilities. — The  facilities  for  handling  work  of  this  nature  on 
a  railroad  are  almost  boundless.  The  authors  appreciate  the  fact 
that  they  have  only  made  a  beginning  thus  far  and  that  the 
apparatus  at  hand  in  most  railroad  shops  would  rival  the  outfits 
of  some  of  the  laboratories  in  the  large  technical  schools.  It  is 
possible  to  have  occasional  demonstrations  in  the  company's 
testing  laboratories  and  to  conduct  steam  consumption  tests  on 
locomotives  and  power  plants.  Home-made  apparatus  can  be 
readily  constructed  or  old  machines  altered  to  make  satisfactory 
demonstrations  of  the  most  useful  and  fundamental  laws  of 
nature,  and,  better  still,  the  practical  applications  of  these  princi- 
ples can  be  shown  in  machines  and  other  appliances  on  the  shop 
property.  The  concentration  of  motive  power  responsibilities  of 
a  number  of  roads  under  a  single  general  officer  renders  it 
possible  to  inaugurate  a  much  more  comprehensive  plan  than  a 
single  road  or  a  number  of  small  roads  could  attempt.  •■-' 

Afiltlidc  of  Men. — The  rank  and  file,  not  excepting  the  politi- 
cian, the  labor  reformer,  the  practical  joker  and  the  workmen  <'t 
all  grades  and  peculiarities,  unite  in  giving  their  approval  to  n 
phn.  the  object  of  which  is  to  train  their  own  sons  in  a  businc-^ 
that  will  enable  them  to  gain  a  livelihood  and  possibly  advance  to 
a  position  of  authority  and  responsibility. 

Interest  of  Apprentices. — No  more  interesting  study  has  pro 
sented  itself  than  the  personality  of  the  average  apprentice.  On 
the  whole  he  is  below  the  standard  of  education  and  ambition 
generally  presumed  by  most  motive  power  officers,  who  naturally 
think  all  apprentices  possess  the  same  exceptional  initiative  aii<l 
earnest  endeavor  which  has  brought  them  up  from  the  rank- 
The  average  apprentice  possesses  a  great  deal  of  human  nature : 
he  means  well,  intends  to  make  the  most  of  his  opportunity,  gen- 
erally prefers  to  be  a  real  boy  and  to  enjoy  life,  rather  than  to 
work  problems  at  home ;  he  will  tiot  read  a  text-book  cxcci't 
under  compulsion,  and  has  absorbed  a  little  of  the  idea  th:it  t'uc 
easiest  way  to  become  a  journeyman  is  to  do  as  little  work  a> 
possible.  On  the  whole,  however,  the  interest  of  the  apprentice 
is  good,  and  is  increasing  in  proportion  as  the  facilities  for 
experimental  work  are  increased  and  the  plan  of  instruction  is 
extended.  There  are  instances  where  the  boys  have  kept  the 
local  instructors  busy  in  supplying  them  with  work,  and  it  is 
evident   that   the   ambition   of   mnnv  bovs   has  bccn   aroUSCd  anu 
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tliat  the  right  chord  has  been  struck,  so  that  in  time  the  boy 
wiihout  .'imbitioii  will  become  a  rare  article.  Reports  show  that 
apprentices  started  during  the  last  year  have  evidenced  a  most 
ciinimcndable  enthusiasm.  On  January  i,  1907,  there  were  no 
li-<  thaii  forty-five  letters  of  commendation  from  the  superin- 
tLiuknt  of  apprentices.  It  might  also  be  interesting  to  state  that 
at  nearly  all  points  there  are  advanced  apprentices  who  take  full 
charge  of  classes  when  the  instructors  are  absent. 

littcct  on  Apfrcnticcs. — The  effect  upon  the  apprentices  has 
been  awakened  interest  and  marked  improvement  in  skill  in  the 
shop,  ability  to  read  drawings,  ability  to  lay  out  templates,  and  in 
sivcral  cases  skill  in  drafting^  sufficient  to  warrant  assignment  to 
tiio  drafting  room  for  sixty-day  intervals. 

ILftcct  Upon  Output. — It  is  difficult  to  determine  exactly  the 
effect  upon  output.  The  time  spent  in  class,  four  hours  per  week, 
would  appear  to  cause  a  slight  decrease,  but  this  is  more  than 
otTsct  by  the  increased  skill  of  the  apprentices,  due  to  the  pres- 
ence of  the  shop  instructor,  to  make  eacli  machine  count,  even 
with  a  green  apprentice.  It  should  be  understood  that  all  of  the 
work  done  by  the  apprentices  is  on  the  regular  shop  machines 
and  forms  a  part  of  the  shop  output. 

Effect  Upon  Men. — A  feeling  among  the  men  that  perhaps  the 
apprentices  would  outdo  them  has  been  met  by  the  organization 
of  evening  classes  for  foremen  and  mechanics  at  seven  shops, 
taught  by  the  drawing  instructors  of  the  apprentice  department. 
The  finances  of  these  classes  are  handled  by  the  instructors,  while 
tlie  company  provides  the  use  of  the  room,  light  and  heat,  and 
gives  the  men  the  benefit  of  the  courses  provided  for  the  appren- 
tices, with  the  slight  changes  necessary  to  suit  the  conditions  of 
tlie  evening  classes.  The  men  provide  all  their  own  materials  and 
drawing  instruments.  The  classes  meet  once  or  twice  a  week  for 
two-hour  periods,  cither  directly  after  working  hours  or  in  the 
ivcning.  While  the  total  enrollment  was  but  150  this  year,  it 
nevertheless  expresses  the  general  feeling  among  the  leading  men 
in  each  shop.  The  result  has  been  a  closer  intimacy  on  the  part 
if  the  shop  men  with  the  shop  draftsmen  and  with  company 
standards.  .:.■•..' 

r.ftcct  Upon  Instructors. — The  effect  upon  the  instructors  them- 
-lIvcs  has  been  most  pleasing.  Without  exception,  they  have 
developed,  not  only  as  enthusiastic  instructors,  but  also  in  all- 
aroinid  ability.  The  exigencies  of  teaching  have  brought  them 
in  contact  with  many  features  of  the  service  previously  over- 
looked and  the  occasional  observation  trips  and  interchange  of 
ideas  have  already  made  them  more  valuable  to  the  service. 
^Ulny  valuable  suggestions  have  been  received  from  the  instruc- 
tors and  adopted. 

Treatment  of  Apprentices  after  Graduation. — Perhaps  as  vital 
as  any  other  prhiciple  is  the  necessity  for  caring  for  graduates 
with  infinite  pains  after  they  have  completed  their  apprentice 
ti^^rms.  The  results  of  the  best  possible  apprentice  sjstem  may  be 
ab>oliitcly  nullified  if  the  organization  into  which  the  graduates 
:irc  to  go  is  not  properly  prepared  to  receive  them.  It  is  not  too 
iiHich  to  say  that  most  railroads  and  most  large  industrial  estab- 
Hsiimcnts  need  to  put  their  organization  in  such  order  as  will 
render  not  only  employment  desirable,  but  advancement  possible. 
A3  an  incentive  to  all  and  a  reward  to  the  especially  studious  and 
proficient,  it  is  desirable  to  give  a  limited  number  of  those  show- 
ing the  best  records  a  prize  in  the  way  of  a  more  advanced  course 
•'It  a  techm'cal  school  at  the  expense  of  the  railroad;  the  young 
man  to  work  in  the  shops  during  vacation  time,  thus  retaining  his 
close  relationship  to  the  work. 

Proballc  Results. — It  will  undoubtedly  take  years  to  show  the 
full  value  of  the  apprentice  system.  Already  draftsmen  are  be- 
"ig  provided  for  the  company  drafting  room?,  and  New  York 
Central  standards  are  becoming  familiar  to  all  apprentices.  In 
'he  future  every  journeyman  will  be  able  to  read  drawings  and 
make  working  sketches.  Men  will  show  greater  pride  in  their 
local  shop  and  increased  loyalty  to  the  company,  and  the  ten- 
dency to  resign  their  poshions  for  work  with  other  companies 
will  be  lessened.  It  is  not  expected  that  all  of  the  boys  will  at- 
tain a  degree  of  efficiency  that  will  qualify  them  for  leadership, 
f^f  that  all  workmen  will  possess  the  same  measure  of  ability  and 
activity,  on  account  of  the  difference  in  their  natural  intellectual 
and  physical  qualifications,  but  it  is  expected  that  each  will  be 


developed  to  a  high  degree  in  liis  pariic^ilur  iir.e.  with  the  result 
that  eventually  each  shop  will  be  maimed  by  a  force  of  mechanics 
embodying  an  advanced  itate  of  nroficicncy  from  which  at  least 
a  few  competent  men  may  be  had  at  all  times  for  positions  of 
leadership. 

Attitude  of  Other  Roads.— The  criticism  has  been  made  that 
the  New  York  Central  Lines  is  educating  apprentices  for  other 
roads,  and  the  statement  is  to  some  extent  true  at  present.  The 
awakening  of  interest,  however,  in  industrial  education,  and  the 
inquiries  and  observations  from  all  directions,  indicate  that  other 
railroads  are  now  giving  this  matter  the  consideration  it  deser\-cs, 
and  in  some  instances  have  taken  action  with  a  view  to  inaugurat- 
ing some  part  of  the  plan  proposed.  The  fact  is  being  appre- 
.  ciated  that  no  outside  system  of  instruction,  such  as  trade  schools, 
correspondence  schools,  or  even  Y.  M.  C..A.,  can  fully  meet  the 
needs  of  the  apprentice,  and  that  the  control  and  direction  of  the 
instruction  must  be  coincident  with  the  control  and  direction  of 
the  shop.  The  indications  point  to  a  day  not  far  distant  when 
each  railroad  will  have  a  fully  equipped  apprentice  system  organ- 
ized as  an  integral  part  of  its  motive  power  department.  Before 
such  work  can  start,  the  management  must  be  convinced  that 
for  its  own  safety  in  the  future  it  must  be  provided  with  skilled, 
intelligent  native  workmen ;  men  who  can  stand  on  their  own 
merits  and  do  the  work  which  is  needed  to  keep  this  country 
commercially  ahead  of  the  world ;  men  who  need  hide  behind  no 
organization  to  comtnand  the  respect  of  their  employers ;  men 
who  can  and  will  bring  skill  and  judgment  to  their  work  so  that 
they  may  command  compensation  commensurate  with  their  in- 
creased abilitjTi/ ;: ;  ^'     ,;    - 
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Mr.  A.  M.  Jl'aitt. — It  seems  to  me  that  at  the  present  time 
there  is  no  more  serious  problem  confronting  the  railroads,  and 
especially  the  mechanical  department  of  railroads,  than  the  fu- 
ture relationship  between  the  employes  in  the  mechanical  depart- 
ment and  the  companies.  We  find  that  probably  as  much  of  the 
time  of  motive-power  officers  is  taken  up  in  considering  the 
difficulties  of  the  labor  problem  as  is  devoted  to  strictly  technical 
subjects.  The  growing  tendency  to  specialization  seems  to  have 
led  to  a  lack  of  general  all  around  mechanics,  and  it  has  been 
noticed  in  probably  every  shop  in  the  country  that  there  is  a 
great  dearth  of  suitable  men  when  a  good  man  is  desired  for  the 
position  of  foreman.  The  problem  has  got  to  be  faced,  and  it 
seems  to  me  that  the  step  taken  by  the  Xevv  York  Central  Lines, 
on  a  comprehensive  and  broad  scalc^  is  one  of  the  most  important 
ones  that  has  been  taken  by  railroads  in  this  country  for  a  long 
time.  Especially  it  seems  to  me  fortunate  that  the  New  York 
Central  people  should  be  willuig  to  make  public,  even  in  the 
early  days  of  their  apprenticeship  system,  what  they  are  doing, 
what  they  are  contemplating,  and  the  methods  by  which  they 
expect  to  produce  greater  results  in  the  future  than  they  have 
in  the  one  year  in  which  tlie  system  has  been  in  operation.  I  was 
very  much  interested  since  coming  here  to  see  that  as  a  supple- 
ment to  the  paper  prepared  by  Mr.  Cross,  the  American  Engi- 
neer AND  Railroad  Journal  had  published  a  lengthy  article, 
which  it  would  appear  is  going  to  be  one  of  many,  outlining 
in  detail  the  system  that  has  been  inaugtiratcd  on  the  New  York 
Central  Lines.  I  read  it  somewhat  hastily,  but  with  a  great 
deal  of  interest,  and  I  believe  it  can  be  read  with  profit  by  every 
gentleman  who  is  present  at  the  convention,  for  I  think  there  is 
nothing  more  important  for  the  futitre  good  of  railroads,  for 
raising  the  standard  of  mechanics  in  the  shops,  than  the  estab- 
lishment of  a  thoroughly  comprehensive  and  wisely  carried  out 
system  for  educatir.g  apprentices,  so  that  we  can  have  good  all- 
around   mechanics. 

There  has  been  a  tendency  lately,  in  connection  with  various 
organizations,  to  lower  seemingly  the  standard  of  efficiency  of  the 
men.  I  believe  that  a  system  such  as  has  been  outlined  by  Mr. 
Cross  is  one  of  the  steps  to  ottset  tliat  tendency  and  to  raise 
the  standard  permanently,  so  that  instead  of  going  through  our 
shops  and  comparing  the  present  cl.iss  of  men  with  those  of 
fifteen  or  twenty  jcJirs  apn,  .ind  commenting  as   wc  do  now  that 

they  are  not  up  to  the  old  standard,  that  we  may  in  five  or  ten 
years  from  now  look  through  the  shops  and  find  the  standard 
constantly  improving,  and  so  that  the  railroads  may  be  looked  to 
as  an  example  of  the  best  methods  of  raising  the  calibre  and  the 
general  standard  of  the  mechanics. 

There  is  a  common  tendency  in  shops  for  general  foremen  to 
feel  that  they  must,  in  taking  young  fellows  into  the  shop  and 
training  them  eventitally  to  become  mechanics,  get  all  that  they 
can  out  of  them,  forgetting  that  one  of  the  desirable  features  in 
training  apprentices  is  to  make  them  first-class  workmen.  The 
value  cannot  come  in  the  first  years  of  their  apprenticeship,  but 
just  as   surely  as  they  are  properly  trained  the  value  will  come 
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to  the  company  and  to  the  community  at  large  after  they  have 
been  properly  trained. 

Mr.  J.  A.  i'ilchcr  (Mechanical  Engineer). — In  connection  with 
the  apprenticeship  question,  the  Norfolk  &  Western  has  a  system 
of  allowing  the  apprentice  a  certain  amount  of  'time  in  the 
draughting  room.  That  has  been  carried  on  for  several  years, 
with  the  result  that  our  most  efficient  draughtsmen  are  men  we 
have  secured  from  the  shops  originally  as  apprentices.  In  several 
instances  where  men  did  not  develop  just  the  talent  we  would 
have  liked  for  the  draughting  room  they  have  gone  back  to  the 
shops,  and  later  on  I  would  lind  they  were  made  gang  foremen. 

Mr.  Harrington  Emerson. — I  think  all  those  who  have  had 
to  do  with  labor  in  railroad  shops  have  felt  very  much  the  need 
of  providing  some  method  of  training  to  develop  the  future  work- 
ers in  the  shops,  and  therefore  will  welcome  this  magnificent 
work  that  has  been  going  on  in  that  line  on  the  New  York  Cen- 
tral Railroad.  On  the  Santa  Fe  I  have  felt  that  need  because 
we  had  there  nothing  that  could  be  called  an  apprenticeship 
system.  We  had  the  old  method  of  taking  in  apprentices,  of 
getting  what  we  could  out  of  them,  and  getting  what  assistance 
we  could  through  certain  classes  of  the  Y.  M.  C.  A. 

We  have,  however,  been  fortunate  in  being  able  to  check  up 
the  work  of  the  apprentices,  the  work  they  were  actually  doing 
against  what  they  ought  to  do,  and  I  think  it  might  be  of  inter- 
est to  give  this  meeting  a  statement  of  what  apprentices  under 
the  old  system  were  doing — which  I  hope  will  soon  become  ob- 
solete— and  perhaps  sometime  in  the  future  it  may  be  possible 
to  find  out  what  they  are  doing  under  these  new  systems  that  I 
hope  to  see  spread.  In  the  boiler  shop  we  had  23  apprentices 
whose  average  efficiency  was  87  per  cent,  in  the  work  that  they 
did.  The  efficiency  of  the  whole  shop,  including  the  apprentices, 
was  94  per  cent.,  so  that  the  apprentices  as  a  rule  were  below 
the  efficiency  of  the  men.  On  the  list  I  found  one  apprentice  with  an 
efficiency  of  136  per  cent.,  and  another  with  an  efficiency  of  only 
43  per  cent.  Coming  to  the  machine  shop  there  are  56  appren- 
tices with  an  average  efficiency  of  only  69  per  cent.  The  first 
man  on  the  list  has  an  efficiency  of  136.8  per  cent.,  the  next  inan 
an  efficiency  of  only  ^Z  P^r  cent.,  showing  the  tremendous  varia- 
tion in  individuals.  The  first  man  is  four  times  as  good  as  the 
second  man,  and  my  impression  is  that  throughout  life  he  will 
steadily  gain,  as  time  goes  on,  and  he  will  not  be  only  four 
times  as  good,  but  ultimately  ten  or  twenty  or  one  hundred 
times  as  good,  and  one  of  the  features  that  perhaps  is  necessary, 
is  to  check  up  the  apprentices  throughout  their  course  of  service 
with  reference  to  their  efficiency,  so  as  to  encourage  those  who 
show  a  high  degree  of  efficiency,  and  if  possible  divert  those 
that  show  no  ability  whatever  into  possibly  other  walks  in  life. 
During  the  time  of  apprenticeship,  more  than  at  any  other  period 
of  life,  it  seems  to  be  necessary  to  impress  upon  the  apprentice 
the  question  of  his  own  efficiency,  that  what  he  is  learning  is  not 
simply  to  absorb  a  certain  amount  of  knowledge,  but  to  carry 
it  into  actual  work  so  that  he  himself  becomes  efficient. 

Mr.  D.  R.  MacBain  (Michigan  Central). — While  the  system 
has  been  in  force  only  a  little  over  a  year,  the  results  so  far 
are  very  gratifying  and  the  conditions  are  bettering  all  the  time. 
When  we  were  trying  to  carry  out  our  old  system  of  apprentice- 
ship, when  we  undertook  to  have  the  apprentices  attend  a  course 
of  instruction  for  an  hour  or  an  hour  and  a  half  after  the  work 
of  the  day,  we  found  that  we  got  little  results — the  boys  did  not 
put  the  enthusiasm  into  the  work  which  they  are  doing  now. 

We  find  also  since  the  inauguration  of  the  new  system,  and 
particularly  within  the  last  five  or  six  months,  since  the  thing 
has  become  advertised  to  a  considerable  extent,  that  we  are  get- 
ting a  much  better  class  of  young  men  than  before.  They  have 
learned  and  understand  now  that  our  apprenticeship  system  is 
very  much  like  a  fairly  good  technical  education.  For  that  rea- 
son there  are  many  more  applications  than  we  can  take  care  of. 

I  believe  a  more  liberal  treatment  of  the  boys  after  they  have 
finished  their  apprenticeship  will  be  necessary.  We  have  in 
the  last  two  or  three  years  broken  away  from  the  old  practice 
of  increasing  the  boys  25  cents  a  year  after  the  apprenticeship, 
and  instead  of  that  have  been  governed  by  the  recommendations 
of  the  machine  foremen,  general  foremen  and  others.  The 
result  of  that  is  we  are  saving  to  the  Michigan  Central  Railroad 
men  whom  we  believe  in  most  instances  arc  superior  to  the  first- 
class  journeyman  who  may  applv  for  a  position. 

Within  the  last  three  months  two  of  our  apprentices  who  took 
up  this  work  when  the  system  was  inaugurated  a  year  ago  have 
been  called  into  the  mechanical  engineer's  office.  One  is  in  Mr. 
Gilbert's  office  in  New  York  and  doing  well.  Another  man  was 
called  into  Mr.  McRae's  office  in  Detroit.  Such  instances  as 
these  are  the  very  best  recommendations  which  can  be  made 
for  the  system.  We  no  longer  have  the  trouble  we  used  to 
have  to  get  the  boys  to  stay  and  work  through  the  period  of  ap- 
prenticeship. 

Prof.  H.  Wade  Hihhard  (Cornell  University). — We  find  in 
an  engineering  college  that  a  very  great  deal  of  good  comes 
to  us  from  the  opportunity  we  have  in  a  facuhy.  of  say  fifty 
engineering  profc?sors  and  instructors,  of  discussing  things  to- 
gether. It  strikes  me  as  the  New  York  Central  has  its  meetings 
of  motive  power  officials  at  various  periods,  that  the  superin- 
tendents of  the  apprenticeship  instruction  courses  might  as  often 


or  oftener  hold  meetings  of  men  engaged  in  this  work  of  in- 
struction, that  they  may  come  together  and  talk  over  the  sub- 
jects, some  of  which  could  be  outlined  beforehand,  and  sonic  of 
which  could  be  brought  up  on  the  spur  of  the  moment,  that  are 
necessary  for  the  continued  progress  and  the  excellence  of  tlicir 
work.  It  will  be  necessary  that  the  students  in  the  apprentice- 
ship course  should  be  aided  in  every  way  so  that  the  enthusiasm 
in  the  courses  may  be  kept  up.  A  new  thing  is  attractive,  but 
when  the  novelty  is  worn  off,  the  attractiveness  diminishes  and 
the  enthusiasm  begins  to  wane.  It  strikes  me  that  special  eft'ort 
should  be  concentrated  upon  this,  as  in  other  matters  of  the 
course,  to  keep  up  the  enthusiasm  all  through  the  line — enthu- 
siasm of  instructors  and  the  enthusiasm  of  the  apprentice  boys. 

Now  with  regard  to  the  instructors,  I  wish  to  make  a  sugi^os- 
tion,  and  that  is  the  danger  which  may  come  from  the  men  who 
arc  doing  the  instructing  in  the  different  shops,  leaving  the  ser- 
vice of  the  company,  being  promoted,  having  duties  placed  uodn 
them  inconsistent  with  the  carrying  out  of  the  duties  they  are  liow 
carrying  out  in  the  apprenticcsliip  instruction  work,  etc.  Qf  ,. 
course,  in  our  university  work  we  have  professors  who  leave  the 
college,  but  there  is  so  concentrated  an  interest  by  having  a- 
large  number  of  instructors  in  one  faculty,  that  the  purpose  of  in- 
structive work  as  a  continuity,  even  though  one  or  two  professors 
occasional!}'  leave  is  not  broken.  .....  :f 

Mr.  G.  M.  Basford. — Nearly  all  railroads  and  industrial  cstafc-  ' 
lishments  have  preached  apprenticeship  and  nearly  all  have  made 
serious  efforts  to  practice  it.  In  spite  of  this  it  would  probably 
require  from  40  to  70  years  for  most  of  these  establishments  to 
recruit  their  service  of  skilled  labor  through  apprenticeship  if  tliey 
relied  upon  present  methods  for  the  purpose.  The  past  generation 
and  the  present  have  brought  a  tremendous  growth  to  all  our 
organizations,  the  extent  of  which  none  of  us,  probably,  fully 
realizes.  We  have  greater  need  than  ever  for  trained  young  men 
ready  to  be  trusted  with  responsibilities. 

For  many  years  the  technical  schools  have  done  their  bcsl 
to  supply  men  for  leading  positions,  and  yet  we  are  suffering  iDr 
men  to  fill  subordinate  positions.  Well-prepared  men  from  the 
ranks  are  what  we  want.  This  plan  so  clearly  described  by  tlic 
author  of  this  paper  will  undoubtedly  produce  them.  We  need 
definite,  systematic  apprenticeship,  adapted  to  present  conditions. 
Even  if  we  had  plenty  of  apprentice  material,  shop  people  are  loo 
busy  to  teach  boys,  and  if  the  boys  are  put  into  the  shop  organi- 
zation to  learn  trades,  under  prevailing  conditions  they  will 
quickly  absorb  much  that  is  harmful  and  more  slowly  learn  some 
of  the  things  we  wish  them  to  know.  Under  present  methods 
and  conditions,  they  certainly  cannot  be  said  to  learn  trades. 
This  plan  insures  the  acquisition  of  a  trade.  It  does  more.  It 
also  insures  mental  development  to  correspond,  and  a  certain 
moral  training  must  necessarily  result.  •.'■.', 

For  sixty  years  the  British  navy  has  profited  by  a  plan  some- 
what similar  to  this.  It  is,  therefore,  clear  that  this  plan  does 
not  contemplate  the  tilling  of  new  soil.  .  .'t 

The  State  of  New  York,  at  the  Elmira  Reformatory,  in  1S94 
provided  instruction  in  34  separate  trades  to  those  who  were 
(shall  we  say)  fortunate  enough  to  have  an  opportunity  to  learn 
them.  In  1879  a  school  of  letters  was  established  at  the  same 
institution  as  a  part  of  an  elaborate  and  effective  educational 
scheme.  If  we  had  needed  any  precedent,  here  we  had  one  years 
ago,  and  it  will  be  to  our  everlasting  disgrace  if  we  permit  it  to 
be  truly  said  that  a  young  man,  in  order  to  learn  a  trade  needs 
to  commit  a  crime  against  the  laws  of  the  people. 

The  New  York  Central  has  shown  the  way  to  solve  the  re« 
cruiting  problem  practically.  Let  us  hope  that  all  other  roads 
and  manufacturers  will  follow  as  rapidly  as  possible. 

Mr.  E.  Chamberlain  (N.  Y.  C.) — Most  of  us  have  served  our 
time  at  a  trade,  and  many  have  been  apprentices,  and  we  know 
the  difficulties  we  have  had  to  overcome  in  becoming  masters  of 
our  trade.  If  you  were  to  see  upon  the  New  York  Central  Lines 
as  a  whole,  the  eagerness,  the  ambition  of  these  young  men  to 
better  their  conditions  through  the  privileges  afforded,  at  the 
expense  of  the  company,  it  would  be  a  marvel  to  you  indeed. 

Mr.  IVilliam  Mcintosh  (C.  of  N.  J.) — In  former  methods  of 
apprentice  instruction  the  effort  has  always  been  made  to  give 
the  boy  instruction  outside  of  the  regular  working  hours,  ex- 
pecting them  to  go  back  to  the  works  after  the  regular  hours  of 
the  day  and  to  give  considerable  time  at  night  to  instruction.  It 
is  not  surprising  that  it  did  not  prove  successful,  for  the  reason 
that  very  few  of  us  who  have  passed  the  apprenticeship  period 
would  be  willing  to  put  in  additional  hours  in  that  manner  if  we 
could  avoid  it.  Therefore,  the  plan  adopted  to  give  instruction 
during  regular  working  hours  is  one  of  the  important  features 
of  the  system,  and  one  that  is  absolutely  necessary  to  meet  with 
success. 

The  road  with  which  I  am  connected  was  interested  in  im- 
proving the  apprenticeship  system  by  methods  of  instruction 
some  time  ago,  and  in  1905  we  established  a  school  in  connection 
with  our  road  very  much  along  the  lines  of  the  New  York  Cen- 
tral. I  want  to  give  due  credit  to  Mr.  Basford  for  the  effort  that 
he  put  forth  to  induce  railroad  people  to  take  up  these  methods 
of  instruction.  It  was  largely  due  to  his  suggestions  in  this 
connection  that  our  people  were  induced  to  adopt  the  plan.  I 
believe  we  have  sixty  scholars  under  instruction  at  the  present 
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time,  and  some  of  them  advancing  very  rapidly,  so  much  so  that 
I  do  not  think  the  New  York  Central  need  fear  having  to  lose 
all  the  graduate  apprentices,  for  we  would  be  able,  in  propor- 
tion to  the  size  of  our  road,  probably  to  reciprocate  to  a  modest 
extent.    Our  experience  has  been  most  satisfactory. 

Mr.  LeGrand  Parish  (L.  S.  &  M.  S.) — This  method  of  in- 
structing apprentices  is  a  good,  sound  business  proposition,  no 
tlicury  in  it.  We  have  found  that  by  placing  an  instructor  in 
the  shops  to  instruct  the  boys  we  get  a  much  greater  output 
from  them.  We  are  not  losing  anything  in  the  matter  of  dollars 
and  cents,  and,  from  the  financial  point  of  view,  we  are  gaining. 
I  have  also  found  something  which  will  be  of  interest  to  every- 
Ijody  concerned,  and  that  is  that  in  discussing  this  matter  a  short 
time  ago  with  a  committee  of  our  machinists  they  expressed 
themselves  as  delighted  with  the  system,  and,  in  fact,  gave  me 
considerable  concessions  in  connection  with  the  number  of  ap- 
prentices, showing  conclusively  that  the  men  themselves  are  in 
thorough  sympathy  with  the  plan. 

Mr.  L.  R.  Pomeroy. — It  seems  to  me  this  plan  has  in  itself 
the  essence  of  success,  because  it  is  not  philanthropic.  I  think 
the  system  has  just  this  advantage,  that  we  can  make  better 
journeymen  out  of  the  ordinary  apprentice,  with  the  possibility 
of  now  and  then  finding  a  good  foreman.  My  mind  has  been 
going  over  the  numerous  schools  which  have  been  started  along 
these  lines,  notably  the  work  done  by  such  men  as  Reynolds,  at 
Brainerd;  W.  Slacks,  at  Denver;  Linmark,  at  Chicago;  Reed, 
of  the  Chicago  &  Great  Western ;  Wilkinson,  at  Jackson ;  Brad- 
ley, at  Ann  Arbor,  and  Brooks,  at  Dunkirk.  Notable  work  was 
performed  at  every  one  of  these  places,  but  the  fundamental 
difficulty  and  the  cause  of  failure  was  that  they  had  no  control 
over  the  men,  it  was  all  voluntary.  Under  this  system,  where  the 
company  pays  them  for  the  time  that  they  are  giving  to  instruc- 
tion, the  question  of  discipline  is  proiuinent,  and  it  gives  them 
a  better  control  and  direction  over  the  men. 

.1/r.  D.  J.  Redding  (P.  &  L.  E.) — I  am  connected  with  a  shop 
having  one  of  these  schools.  One  of  the  difficulties  mentioned 
ill  the  paper  is  to  obtain  from  the  average  apprentice  a  proper 
appreciation  of  the  opportunities  offered  and  an  enthusiastic  en- 
deavor to  make  the  most  of  them.  I  want  to  say  we  feel  that  this 
has  been  overcome  from  the  fact  that  in  some  cases  apprentices 
have  asked  permission  to  attend  the  night  classes  as  well  as 
their  regular  day  courses,  in  order  that  they  may  advance  more 
rapidly.  I  have  one  case  of  a  man  employed  as  a  machinist 
working  at  full  wages,  who  worked  up  to  that  position  from 
laborer,  who  came  in  and  wanted  to  enter  the  shop  as  an  appren- 
tice and  was  willing  to  serve  two  years  in  order  to  get  the  advan- 
tages of  the  course.  '-i'.'^ '  '    '^V^  -  ■  .  ;:  .  -i^':^:.':^ 

'lliere  is  no  question  but  that  the  average  apprentice  when  he 
first  comes  in  as  a  boy,  i6  or  17  years  old,  is,  as  a  general  thing, 
not  interested.  He  does  not  know  whether  he  really  wants  to« 
be  a  machinist,  boilermaker,  or  blacksmith.  We  observe  that 
their  interest  in  the  work  develops  more  after  they  have  been 
m  the  shop  for  some  time,  a  year  or  two,  and  we  also  find  that 
some  of  the  mechanics  who  have  developed  themselves  under 
this  system  are  men  who  went  into  the  shop  as  laborers  and 
depended  on  their  own  resources  to  work  at  different  callings,  but 
found  without  some  special  training  they  would  not  advance  very 
tar.  After  they  have  worked  in  the  shop  a  3-ear  or  two  they  are 
given  opportunity,  if  they  desire,  to  give  a  portion  of  their  time 
under  the  apprentice  system,  and  these  men  usually  make  very 
good  mechanics,  because  they  realize  they  must  learn  a  trade  to 
get  on,  realizing  this  necessity  more  than  the  younger  men  do. 

As  to  the  matter  of  output,  we  do  not  find  there  is  any  trouble 
whatever.  Four  hours  a  week  spent  by  the  boy  in  the  school  ia 
^s  a  general  thing  made  up  by  increased  efficiency.  It  may  not 
apply  to  the  first  year,  when  the  boy  is  running  a  small  lathe, 
or  some  small  machine,  but  it  does  come  in  in  the  second  or  third 
.vear. 

Apparently  the  system  is  having  a  good  effect  on  the  shop 
men,  as  we  have  had  more  interest  in  the  night  schools  since 
this  system  has  been  started.  We  did  not  have  so  large  an  at- 
tendance before,  and  the  foremen  are  attending  these  classes 
How  more  than  ever. 

I  he  attitude  of  other  roads  is  mentiojicd.  I  believe  every- 
body agrees  that  you  cannot  make  a  much  better  investment  than 
to  spend  a  little  money  on  educating  the  apprentices,  no  matter 
what  the  size  of  the  road  may  be.  A  small  road  tnight  not  w;uit 
to  go  to  the  expense  the  New  York  Central  has  undertaken,  but 
practically  the  same  system  can  be  carried  on  with  very  little 
expense.  Smaller  roads  can  obtain  the  lesson  papers  from  some 
outside  source,  and  a  very  little  attention  on  the  part  of  the  offi- 
cials would  give  splendid  results. 

It  occurred  to  me  when  I  got  a  copy  of  this  paper  that  it 
might  be  of  interest  to  know  what  the  boys  thought  about  it.  One 
thing  is  to  prescribe  a  course  of  medicine  for  a  man,  and  another, 
to  know  how  it  works.  I  wrote  to  the  boys  in  the  second  and 
third  year  and  asked  them  to  say  what  they  thought  of  the  ap- 
prentice course,  whether  it  was  a  benefit  to  them  or  not,  and 
asked  them  not  to  sign  their  names  to  the  papers,  as  I  wanted 
them  to  say  only  what  they  wished  to  s.ay,  freely  and  frankly. 
I^art  of  one  of  the  letters,  which  is  quite  characteristic,  is  as 
lollows : 


"1  he  drawing  school  is  going  to  make  a  better  machinist  of 
me  than  I  would  have  been  without  it,  because  i  learned  there 
lots  of  things  concerning  the  work  which  I  would  never  thought 
of  myself.  1  know  that  I  shall,  when  my  term  is  up,  feel  more 
confident  and  more  satisfied  with  myself  than  I  would  if  I  had 
not  received  the  drawing  school  training."' 

Dr.  W.  P.  M.  kjoss  (Purdue  University). — No  more  important 
matter  awaits  the  attention  of  the  management  of  American  rail- 
ways than  that  of  training  men  for  its  service.  For  years  past, 
large  sums  of  money  have  been  spent  in  the  improvement  of 
tracks,  in  perfecting  equipments  and  in  the  elaboration  of  prob- 
lems involved  by  the  operation  of  trains.  But  the  effectiveness 
of  these  improvements  in  material  things,  must,  in  the  long  run, 
depend  upon  the  degree  of  intelligence  v.hich  controls  their  use. 
If  the  training  of  men  has  kept  pace  with  the  increased  com- 
plication and  higher  efficiency  of  the  material  equipment  em- 
ployed, there  will  be  no  lack,  otherwise  there  will  be  a  condition 
of  unbalance,  as  of  a  refined  instrument  in  hands  insufficiently 
trained  to  guide  it.  It  takes  time  to  improve  an  organization. 
In  the  matter  of  training  men,  it  is  less  a  question  of  to-day's 
efficiency  than  it  is  a  matter  of  to-day's  preparation  for  results 
which  must  be  forthcoming  to-morrow.  This  fact  gives  increased 
significance  to  the  apprenticeship  system  of  the  New  \nrk  Cen- 
tral Lines.  The  benefit  cannot  be  immediate — it  looks  to  the 
future.  The  plan  which  has  been  adopted  is,  I  think,  admir- 
able. By  beginning  with  the  apprentice  boys,  it  starts  right,  and, 
by  giving  systematic  attention  to  the  intellectual  development  of 
the  apprentices,  it  proceeds  along  correct  lines.  I  have  no  hesi- 
tation in  saying  that  the  railroad  company  projecting  this  system 
will  receive  large  returns  upon  its  investment ;  and  I  must  add 
that  the  adoption  of  such  a  system  well  reflects  the  broad  and 
progressive  spirit  which  so  often  characterizes  the  acts  of  our 
worthy  president. 

As  one  from  the  college,  I  cannot  refrain  from  calling  atten- 
tion in  this  connection  to  a  lack  of  interest  on  the  part  of  Ameri- 
can railways  in  men  from  the  college.  In  making  this  statement, 
I  freely  admit  that  the  time  has  passed  when  a  college  diploma 
could  be  accepted  as  evidence  of  ability.  Not  all  college  men 
are  intellectual  giants,  but  the  fact  remains  that  among  the  grad- 
uates of  our  colleges  are  men  who  have  good  physique  and  sound 
minds,  men  who  are  able  and  willing  to  work,  whose  purposes 
are  strong  and  whose  characters  are  fine.  The  manufacturmg 
interests  of  our  country  recognize  this  fact.  Each  year,  in 
March  or  April,  representatives  of  many  of  these  establishments 
visit  the  colleges  in  their  search  for  men  whom  they  can  start 
at  the  bottom  of  their  organizations.  In  the  exercise  of  their 
choice  they  are  painstaking  and  discriminating.  These  manu- 
facturing industries  are  not  more  important  to  the  welfare  of  our 
country  than  the  great  railway  corporations.  They  probably  have 
no  greater  need  of  young  men  of  superior  quality  than  have 
the  railroads.  Nevertheless,  it  is  my  observation  that  railway 
companies  do  not  ordinarily  show  an  equal  interest  in  recruiting 
their  staff. 

Mr.  W.  B.  Russell  (N.  Y.  C.  Lines). — It  was  predicted  before 
we  started  this  plan  that  the  apprentice  system  would  not  last 
three  months,  and  it  probably  would  have  failed,  at  least  on  the 
educational  side,  if  the  ordinary  methods  of  instruction  had 
been  followed.  The  apprentice,  as  we  find  him,  is  not  a  man  who 
can  appreciate  college  methods,  or  any  adaptation  of  college 
methods  to  his  c.nse.  High  school  training  will  not  fit  him.  It 
has  been  necessary  to  start  fresh  from  the  beginning  and  develop 
a  sy.stem  of  training  to  fit  the  special  need  we  have  here  in 
America. 

The  two  features  of  the  work  are  the  drawing  courses  and 
what  are  called  the  problem  courses.  Drawing  courses  for  ap- 
prentices are  nothing  new,  but  our  method  of  teaching  drawing 
is  different  from  anything  I  know  of  in  this  country.  The 
geometrical  work,  which  ordinarily  takes  a  jear  or  two  in  most 
evening  schools,  is  omitted  entirely.  The  boy  starts  immediately 
on  practical  work,  being  called  upon  to  deal  with  actual  condi- 
tions. The  geometrical  knowledge  may  be  necessary,  but  is  intro- 
duced as  it  is  wanted.  We  do  not  teach  him  the  principle  and 
then  let  him  apply  it,  but  teach  the  application  and  the  principle 
at  the  same  time,  the  idea  being  to  keep  in  view  at  all  times  the 
practical  result  to  be  gained.  In  our  public  school  systems  we 
have  overlooked  many  important  points.  This  work  must  go 
much  slower  than  ordinary  school  courses. 

The  apprentice  does  not  appreciate  a  lecture :  it  is  wasted 
The  work  must  be  individual,  no  system  of  teaching  which  re- 
quires the  same  standard  from  each  apprentice  will  fill  the  bill. 
The  standard  must  be  an  individual  one;  the  quantitv  of  ground 
to  be  covered  is  not  an  element  in  this.  All  of  our  public  schools 
and  high  schools  are  intended  to  train  for  college,  the  high 
schools  especially  teach  with  that  end  in  view,  and  our  public 
school  training  is  drifting  into  that  line.  In  the  case  of  the 
work  we  are  doing  we  have  no  college  requirements  to  meet 
What  we  are  trying  to  make  in  this  instance  are  men,  and  the 
best  method  does  not  consist  in  the  quantity  of  work  they  cover, 
but  how  they  cover  it. 

With  the  apprentice  no  class  work  can  be  undertaken  because 
the  classes,  which  are  limited  to  24,  may  contain  a  boy  just  start- 
ing as  an  apprentice  and  another  about  to  finish.     By  means  of 
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blue  print  skclchcs  it  is  possible  for  one  iiistnulor  lo  keep  each 
boy  in  the  class  on  a  ilitYercnt  problem.  These  skctciies  give 
the  apprentice  full  instructions  as  to  Avhat  he  is  to  ao  and  how 
lie  is  t(j  <lo  it,  saving  the  instructor  from  the  necessity  of  repeat- 
ing details  to  each  boy.  J  he  instructor  is  present  to  oversee  the 
work.  Jf  the  work  was  boing  c.trried  out  in  a  sini^k-  sb.op,  where 
tiie  mechanical  engineers  and  otViccrs  could  father  it  and  watch 
over  it,  many  thmgs  could  be  done  which  it  is  iniiKjssible  to  do 
with  schools  wuK'ly  scattered.  Our  schools  are  so  located  that 
it  is  impossible  in  some  instances  to  visit  them  oftener  than  once 
a  month.  .Nevertheless  under  these  conditions  the  educational 
features  work  out  successfully. 

'1  he  second  part  of  the  work,  the  problem  course,  is  unique  in 
this  respect,  that  wc  have  nothing  to  fall  back  upon.  As  a 
'.•matter  of  fact  wc  have  had  to  leave  out  everything  in  the  text- 
books and  have  found  it  impossible  to  use  them.  '1  here  is  noth' 
ing  in  this  country  at  the  present  time  to  fit  the  needs  of  the 
apprentice,  and  it  has  been  necessary  to  .start  from  the  begin- 
ning. The  practical  problem  is  first  stated  and  .solved,  then 
followed  by  a  sufficient  number  of  similar  problems  to  cause  the 
principle  to  take  root.  In  cvcr^-day  life  we  do  not  have  a  classi- 
lication  of  arithmetic,  geometry,  etc.,  but  the  problems  are  a 
combination  of  these  subjects.  Jt  would  be  impossible,  however, 
to  take  problems  directly  from  the  shop  as  they  come  up  and  give 
them  to  the  apprentices,  but  it  is  possible  to  select  problems  that 
will  slowly  increase  in  difficulty  and  thus  use  actual  sh(»p  pn^b- 
lems  in  instructing  apprentices.  In  doing  this  there  is  no  sub- 
division into  arithmetic  and  algebra.  If  the  problem  requires 
algebra  for  its  solution  the  necessary  amount  will  be  introduced, 
but  without  the  apprentice  knowing  it.  At  one  of  the  points 
the  boys  found  that  they  were  working  problems  similar  to  those 
in  the  fourth  year  of  the  high  school  course  and  the  rcSUlt  of  the 
discovery  was  that  they  became  frightened  and  did  not  do  the 
work   so   well. 

Our  aim  in  connection  with  these  problems  is  to  make  them 
fit  in  as  closely  as  possible  with  the  boys'  daily  work.  We  get 
the  problems  from  the  instructors  and  mechanics,  and  pick  them 
up  wherever  we  can,  using  all  the  illustrations  possible  from 
actual  road  conditions,  taking  the  data  of  a  problem  from  the 
local  division  of  a  road,  if  possible. 

I  want  to  emphasize  the  matter  of  the  personal  touch  between 
the  apprentices  and  the  instructor,  and  between  the  instructors 
and  the  heads  of  the  apprentice  department.  This  statement 
may  sound  queer  from  an  educational  standpoint,  but  it  has  been 
clearly  demonstrated  that  the  personality  of  an  instructor  counts 
for  much  more  than  his  actual  knowledge.  The  personal  touch 
is  the  key  to  the  situation.  If  the  instructor  does  not  know  his 
pupil  well  enough  so  that  the  pupil  will  interrupt  him  in  order 
to  ask  a  question — if  the  relations  between  the  instructor  and 
the  apprentices  are  not  on  such  a  footing  that  they  feel  at  lib- 
erty to  do  this — he  is  not  a  good  instructor.  In  many  caseS  in- 
structors arc  called  by  their  lirst  names  by  the  apprentices,  which 
shows  how  closely  they  work  together.  Many  of  our  best  in- 
structors find  it  necessary  to  study  at  night  in  order  to  keep 
ahead  of  their  classes.  They  make  the  best  instructors  because 
they  can  look  at  a  subject  frotn  the  apprentice's  standpoint,  and 
can  bring  the  apprentice  up  step  by  step,  appreciating  all  of  the 
difficulties  because  of  the  fact  that  they  are  studying  themselves. 

Referring  to  Prof,  llibbard's  remarks.  The  state  cannot  un- 
dertake the.  whole  of  this  educational  work.  It  is  true  that  our 
public  school  system  is  not  preparing  the  right  kind  of  men  for 
apprentices.  It  is  more  and  more  evident  that  even  high  school 
graduates  who  come  to  us  arc  deficient  in  many  respects.  In 
public  school  work  it  would  be  impossible  to  pick  illustrations 
to  suit  in  a  single  class  all  of  the  trades  which  the  school  should 
fit  for.  This  is  noticeable  in  evening  classes,  where  the  same 
class  may  contain  a  marine  engineer,  a  locomotive  engineer,  a 
stationary  engineer,  a  hardware  clerk,  and  possibly  a  clerk  from 
a  dry  goods  store. 

In  regard  to  the  college  faculty,  and  the  advantages  to  be  at- 
tained there,  wc  have  son;cwliat  similar  conditions  in  the  fact 
of  instructors  visiting  other  schools,  and  it  is  arranged  that  at 
least  once  a  year  they  will  come  together  at  one  point.  Shop 
visits  are  arranged  for,  and  occasionally  three  or  four  instruc- 
tors meet  at  one  place  to  compare  notes.  The  rivalry  between 
the  schools  is  very  apparent  and  results  in  much  good. 

In  regard  to  an  understudy.  We  have  now  at  most  shops  a 
man  ready  to  .step  in  and  take  the  instructor's  place.  Since 
starting  we  have  had  at  two  schools  three  different  instructors 
and  yet  the  work  has  gone  on  smoothly.  What  at  first  prom' 
.»  ised  to  be  our  greatest  difficulty — the  securing  of  instructors^ 
has  proved  to  be  an  easy  matter.  We  have  no  dearth  of  in- 
structors, are  rapidly  educating  our  own  and  already  have  a 
number  of  men  at  various  shops  who  are  thoroughly  qualified. 
In  this  connection  the  mechanical  engineer's  department  is  co- 
operatincr  by  sckcting  onlv  s'u-h  nun  for  shop  <lraftsmen 
as  will  be  capable  in  time  of  making  good  instructors.  At  each 
point  on  the  system  there  is  at  least  one  apprentice  who  can 
take  full  charge  of  the  class  for  one  or  two  weeks  and  in  one 
instance  a  shop  instructor  carried  the  entire  educational  work 
for  a  month  while  the  regular  instructor  was  ill.  This  was 
possible  because  of  the  arrangement  of  the   work. 


We  are  endeavoring,  as  rapidly  as  possible,  to  bring  in  ex- 
jicrimental  work,  not  the  kind  the  colleges  have,  because  wc  are 
not  trying  to  prove  the  laws  of  nature,  but  the  kind  that  will 
demonstrate  and  show  the  reason  for  things.  We  have  intro- 
duced at  most  points  a  small  engine,  because  wc  have  found 
many  apprentices  did  not  know  what  a  valve  was,  nor  under- 
stand the  definition  of  lap  and  lead.  It  is  not  too  much  to  pre- 
dict that  every  machinist  apprentice  will  be  able  to  set  valves 
before  he  graduates. 

It  was  stated  that  this  plan  would  not  work  where  piecework 
was  inaugurated.  It  will  work  equally  well  with  either  piece- 
work or  day  work.  We  have  it  on  both  plans.  Specialization 
and  not  piecework  is  to  blame  for  the  present  lack  of  appren- 
tices. '1  his  plan  will  also  work  in  a  small  shop  and  we  e.\pLct 
to  put  it  in  shops  where  there  arc  only  five  apprentices.  It  may 
be  in  this  case  that  the  shop  instructor  and  the  educational  in- 
structor will  be  one  and  the  same  man,  and  will  give  only  a 
small  portion  of  his  time  to   the   apprentice   worU- 

Provision  is  made  in  the  apprenticeship  regulations  for  allow- 
ance to  be  made  for  previous  experience,  and  that  covers  the 
college  man.  We  have  no  objection  to  his  taking  our  regular 
apprenticeship  course.  Allowance  in  time  and  rate  of  pay  can 
be  made  with  tnc  assent  of  the  superintendent  of  apprentices,- 
so   that  it   is  an   individual  matter. 

The  system  was  started  so  gradually  that  the  question  of  en- 
thusiasm was  not  a  factor.  There  is  more  enthusiasm  now  than 
there  was  a  year  ago.  We  had  a  letter  the  other  day  from  one 
schcfol  saying  that  there  were  I2  l)oys  who  were  out  of  prob- 
lems and  it  was  up  to  us  to  supply  them — that  shows  the  en- 
thusiasm.    The   statement   was   made   that   we   were   supplying 

leaders  rather  than  mechanics.  1£  Mr.  SctchcU  COtlkl  See  SOlue 
of  Otir  apprentices,  for  example,  in  the  foundry  and  boiler  shop, 
he  would  realize  that  some  of  them,  at  least,  would  never  be- 
come leaders.  It  is  not  our  intention  to  educate  af^prcnticcs  out 
of  the  trade  but  in  the  trade.  We  aim  to  reach  the  rank  and 
file — the  geniuses  will  take  advantage  of  the  conditions  created 
and  take  care  of  themselves.  The  educational  courses  are  not 
designed  for  high  school  graduates,  but  for  the  average  appren- 
tice, as  we  find  him,  frequently  a  young  man  who  cannot  tell 
how  many  sixteenths  there  are  in  an  inch,  but  who  may  develop 
into  a  good  workman  in  the  shop.  It  is  true  that  we  are  sup- 
plying draftsmen  for  some  parts  of  our  road,  but  this  is  a  part 
of  our  plan,  as  when  we  find  a  man  adapted  for  the  drafting 
room  it  is  to  his  interest  and  the  company's  interest  to  place 
him  there. 

Prof.  H.  Wade  Hibhard. — In  the  absence  of  any  one  from 
the  Pennsylvania  Railroad  being  in  the  room  just  at  the  mo- 
ment, I  beg  to  read  a  half  page  from  a  recent  number  of  the 
Engineering  Magazine,  in  connection  with  an  article  entitled 
"A  Railroad  University.  Altoona  and  Its  Methods."  "During 
the  latter  days  of  February,  1907,  the  city  of  Altoona  added  to 
its  educational  facilities  a  railroad  high  school,  which  is  the 
first  institution  of  its  kind  in  the  United  States.  Its  progress 
may  mark  the  beginning  of  a  new  era  in  education,  if  other  in- 
dustrial corporations  see  the  advantages  of  forming  such  a  work- 
ing partnership  with  the  public  schools  as  the  Pennsylvania  Rail- 
road has  made  in  Altoona  The  industrial  department  of  this 
high  school  is  fully  equipped  and  all  bills  are  paid  by  the  rail- 
road company.  The  department  has  nothing  in  common  with 
manual  training.  A  four  years'  course  is  planned,  beginning 
with  mechanical  drawing  and  ending  with  machine  design.  Tha 
creation  of  the  department  is  the  result  of  a  desire  on  tlie  part 
of  the  railroad  to  discover  a  way  to  combine  its  needs  for  trained 
employees  with  the  aim  of  the  public  school  atithorities  to  turn 
out  young  men   ready  to  earn  a  living." 

"A  drawing  room,  carpenter  shop,  forging  room,  a  wood  and 
metal  working  machinery  department — all  equipped  with  modern 
tools — together  with  the  expert  instruction  to  be  provided,  will 
enable  the  school  to  give  students  advantages  heretofore  en- 
joyed only  by  pupils  of  the  best  technical  colleges." 

"Graduates  of  the  Altoona  high  school  will  be  fitted  to  go 
directly  into  the  Pennsylvania  shops  on  a  footing  between  the 
regular  apprentices  who,  as  a  rule,  entirely  lack  training,  and  the 
more  mature  apprentices  who  arc  graduates  of  technical  col- 
leges. The  railroad's  return  on  its  investment  is  expected  in 
the  way  of  better  educated  employees." 

I  would  like  to  say  in  closing  that  I  said  yesterday  no  word 
with  regard  to  the  place  of  the  graduate  of  the  technical  college. 
Some  one  met  me  after  the  meeting  and  said:  "Why  didn't  you 
jump  on  this  scheme;  the  New  York  Central  is  not  going  to 
take  any  more  of  your  boys  who  graduate  from  your  engineer- 
ing college  onto  its  lines."  I  said  to  my  questioner.  "You  arc 
entirely  mistaken."  I  have  talked  with  these  people  about  this 
matter,  and  as  an  illustration  told  him  that  one  of  my  boys 
who  will  graduate  next  week,  who  applied  to  Mr.  Cross  and 
told  him  he  was  going  to  graduate,  and  that  he  had  also  had  some 
practical  experience  working  in  railroad  shops  in  the  summer 
time,  and  they  said  to  him,  "Wc  will  allow  you  two  years  for 
your  educational  experience,  and  summer  vacation  shop  experi- 
ence and  ask  you  to  serve  two  more  years  in  this  apprenticeship 
course."  That  is  fine — what  I  believe  in  exactly,  and  what  most 
of  you  gentlemen  believe  in. 
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I  am  getting  tired  of  the  words  "special  apprentice."  I  am 
nrtiiiig  tired  of  having  a  college  man  think  he  is  going  to  be 
jiKi!ivcoddled  after  he  gets  out  of  college.  We  do  n<jt  want  to 
nuillvcoddlc  him  in  college,  and  ccrtahily  you  do  not  want  to 
iiiolh  coddle  liim  after  he  gets  out  of  college.  I  would  like  to  see 
tic  graduate  of  the  engineering  college  take  a  regular  apprcn- 
tiioliip  course,  learn  the  trade,  and  having  that  loundation  he 
can  take  care  of  himself  and  show  whetlu-r  he  is  u.vefui  to  his 
cniplovcrs  for  promotion  later  on. 

Mr.  J.  F.  DrVoy  (C.  M.  &  St.  /'.).-!  desire  to  speak  of  the 
.<;v-icm  which  was  inaugurated  some  six  years  ago  by  the  pres- 
nil  superintendent  of  motive  power,  Mr.  Manchester.  '1  here 
li.id  not  been  up  tu  that  time  any  particular  line  of  work  mapped 
(lilt  for  apprentices,  and  wc  were  called  together  to  formulate  a 
plan.  Son^e  parts  I  wish  to  speak  of,  particularly  th;it  relating 
to  the  teaching  of  drawing.  You  arc  doubtless  aware  that  in  the 
western  country  there  are  a  good  many  isolatea  roundhouses  in 
wliich  perh.ips  it  might  be  difficult  for  the  New  York  Central 
svstem  or  that  advocated  by  them  to  be  worked  out  with  a  great 
deal  of  satisfaction.  Therefore  it  was  decided  that  the  last  three 
inonth?,  or  at  any  time  at  which  it  could  be  done,  the  appren- 
tices should  be  sent  to  the  Milwaukee  shops,  the  principal  shops 
of  the  road,  to  serve  two  months  in  the  drawing  room. 

Mr.  r.  r.  RocscJt  (Southern). — I  would  like  to  say  that  there 
lias  been    inaugurated   in   the    Spencer   shops   of   the    Southern 
Railway  duriiig  the  past   few  months,  a  system  v.hich,  while   it 
is  modilicd  somewhat,   is   practically  on  the  same   lines  as   laid 
down  by  Mr.  Cross.     Wc  had  some  difficulty  in  getting  the  boys 
to  take  advantage  of  it,  or  inducing  them  to  come  into  the  school 
room.     The  principal  trouble  we  found  was  due  to  the  fact  that 
most  of  the  apprentices  possessed  only  the  rudiments  of  an 
elementary  common   school   education,   and   for   this    reason   did 
nnt    realize    the    bcneiit    that    they    would    obtain    froui    a    higher 
education,  or  from  taking  advantage  of  the  opportunities  offered ; 
but  1  am  glad  to  say  that  we  have  overcome  that  to  quite  an 
extent.     The   boys    are    instructed    during   the    working    hours, 
come  into  the  class  room  in  their  overalls,  and,  as  Mr.  Cross 
has  stated  in  his  paper,  their  thumb-marks  are  found  on  their 
lessons.     They  are  taught  all  the  elementary  branches,  as  well 
as  the  higher  branches.     We  lind  that  with  some  of  the  boys 
it  is  necessary  to  commence  at  the  beginning,  to  teach  them  the 
.•\.  B,  C's.     From  that  on  they  are  taught  drawing,  arithmetic, 
some  of  the   elements  of  geometry,   although  not   in  a   regular 
way ;  they  are  taught  the  strength  of  materials,  what  is  the  mini- 
mum cutting  speed  of  the  different  steels  and  tools.     The  max- 
iiinim  cutting  speeds  we  allow  them  to  determine  for  themselves, 
and  we  fmd  they  are  doing  pretty  well  at  that.     We  found  that 
the  best  way  to  arouse  enthusiasm  in  those  who  did  not  care 
to   take   advantage   of   this    schooling   was   to    allow    those    who 
were  more  advanced  to  make  the  shop  drawings  or  shop  sketches, 
signing  their  own  names  to  these  sketches.     These  sketches  are 
of  course   checked   by   the   instructors.     When   a    few   of   these 
sketches  are  brought  among  the  workmen  and  among  the  other 
boys,  they  question :     "Did  Billy  Dunn  make  this  sketch  ?  Where 
did  he   learn   it?"     "Over   in   the   school   room."     So   now,    not 
only  the  apprentices,  but   some  of  the  mechanics  and   some  of 
the   helpers,   have    asked    for   the   privilege    of    instruction,   the 
blacksmiths  and  the  car  men  are  coming  in. 

C.  A.  Sclcy  (C.  R.  I.  &  P.) — This  system,  as  outlined  in  the 
paper,  has  appealed  to  me  especially  in  regard  to  its  directness 
of  method.  Fhat  which  is  taught  in  the  colleges  and  schools  is 
necessary  for  the  rounding  out  of  the  education  perhaps  in  va- 
rious ways,  but  what  this  thing  is  for  is  to  educate  the  rank 
and  file.  You  cannot  keep  down  the  boy  who  has  it  in  him  to 
be  a  future  master  mechanic.  You  cannot  make  master  me- 
chanics by  education.  The  issue  has  been  raised,  perhaps  not 
on  the  floor,  but  in  the  minds  of  a  good  many,  between  the  edu- 
cation of  the  technical  schools  and  colleges  and  of  the  shop 
f^.V'iteni.  Unfortunately,  I  did  not  have  the  opportunity  of  a  tech- 
nical education,  and  I  cannot  speak  from  that  side  of  it  as  well 
as  I  could  otherwise,  but  I  know  from  my  own  experience  in 
liandling  men  that  each  has  to  be  considered  as  an  individual. 
«'ind  he  that  has  it  in  him  cannot  be  kept  down.  The  rank  and 
hie  of  mechanics  in  our  shops,  as  every  motive  power  officer 
knows,  have  deteriorated,  and  this  is  the  best  method  that  I 
have  seen  of  raising  the  standard,  and  it  will  provide,  as  the 
paper  has  said,  for  some  foremen,  and  perhaps  some  superin- 
tendents of  motive  power. 

^Ir.  C.  IV.  Cross. — In  answer  to  Prof.  Hibbard,  I  will  say  that 
our  efforts  are  directed  to  the  moderate  advancement  of  a  large 
number  of  young  men,  instead  of  the  high  advancement  of  a 
few.  As  has  been  mentioned,  the  genius  will  lake  care  of  him- 
self in  the  race  for  advancement,  as  he  always  has  done.  There 
IS  no  contlict  between  the  training  of  the  practical  young  man 
and  the  man  from  the  college,  but  rather  a  co-relation  between 
them.  These  young  men  are  given  a  lime  allowance  on  their 
course  for  previous  experience  in  .'^chool  shops,  and  are  con- 
sidered perfectly  able  to  take  care  of  themselves  in  competition 
With  others  who  have  not  has  as  good  educational  advantages 
as  they  have  enjoyed. 

^Ir.  Pratt  mentioned  the  preference  of  the  majority  of  young 
'ncn   for  certain  trades  and  the  ditlrtcuily   in  obtaining  desirable 


young  men  in  other  trades.     This  has  been  overcome  to  some 
extent  by  paying  a  higher  rate  of  pay  iii  some  of  the  trades. 

In  rcijly  to  Mr.  pe\'oy,  1  Vv-ould  slate  that  it  is  our  pract'ce 
to  have  apprentices  transferred  from  one  shop  to  another,  al.so 
from  one  drawing  room  to  another,  to  give  them  a  more  gen- 
eral e.Kperience  and  to  develop  initiative.  We  all  know  that 
when  a  boy  serves  his  tune  at  one  shop  and  stays  there  after 
completing  his  time,  ho  is  looked  upon  as  a  boy,  no  matter 
how  old  he  is,  but  if  he  goes  to  another  shop  he  becomes  a 
man    innnediateh'. 


THE   EFnCIENCY 


OF  THE  WORKER  AND  HIS  RATE 
OF  PAY. 


To  THE  Editor: — In  an  article  of  descriptive  and  analytical 
criticism  of  the  highest  order,  in  your  June  issue,  Mr.  Clivc 
Hastings  has  lucidly  set  forth  the  dift'ereiit  modern  methods  of 
paying  lalx)r — day  rate,  piece  rates  and  bonus  on  day  rates.  It 
was  natural  that  having  found  the  weak  points  of  day  rates, 
of  piece  work  payments  and  of  bonus  rewards  he  should  have 
felt  inspired  to  evolve  a  method  free  ixom  defects  in  the  exist- 
ing plans.  i"-:^''"-^-'v    •■■'.::      v^^^^^         y^;: 

His  major  premises  are: 

Firstly,  that  an  automatic  adjustment  of  rates  without  inter- 
ference by  the  management  is  desirable. 

Sccovidly,  that  the  wage  fund  shall  remain  constant  however 
the  shop  efficiency  may  vdvy. 

Thirdly,  that  the  wage  fund  .'^hall  be  automatically  distributed 
to  workers  in  proportion,  not  to  their  absolute,  but  to  their  rela- 
tive efficiencies  to  each  other. 

As  to  the  first  premise,  what  is  needed  is  a  closer  and  con- 
stant study  of  varying  conditions  by  the  management,  not  addi- 
tional excuses  for  shirking  this  essential  duty.  What  would  we 
think  of  a  woman  who,  possessing  a  beautiful  head  of  hair,  did 
it  up  most  carefully  once  for  all  and  then  varnished  it  so  as  not 
to  need  to  bother  about  it  for  a  month?  However  carefully  she 
may  adjust  her  hair  to-day,  a  neat  woman  will  comb  it  and  brush 
it  twice  a  day,  so  that  each  individual  filament  may  be  without 
fail  straightened  out  with  respect  both  to  itself  and  its  sur- 
roundings. Each  individual  in  a  shop  requires  at  least  as  much 
attention  as  a  hair  and  it  rather  seems  as  if  Mr.  Hastings  pro- 
posed to  dispense  with  combs  and  brushes  and  use  varnish. 

The  second  premise,  that  the  wage  fund  shall  remain  con- 
stant however  the  shop  efficiency  may  vary  is  in  fact  the  con- 
tention of  many  labor  organizations,  with  the  direct  result  of 
grading  down  in  efficiency  instead  of  up.  If  shop  efficiency  in- 
creases the  owner  can  afford  to  pay  increased  wages  and,  as  ex- 
perience has  proved,  will  gladly  do  it  If  shop  efficienc}'  goes 
down  it  is  so  tremendously  expensive  that  the  owner  must  rem- 
edy conditions.  While  Mr.  Hastings  does  not  propose  to  do 
away  with  a  record  of  different  men's  efficiencies  and  of  shop 
efficienc}'  as  a  whole,  he  does  propose  to  free  the  owner  from 
any  obligation  to  pay  for  higher  efficiency  even  if  brought  about 
by  extraordinary  individual  or  collective  effort. 

Thirdly,  even  in  piece  work  and  in  that  form  of  bonus  which 
gives  no  bonus  unless  a  certain  minimum  speed  is  attained,  the 
workers  combine  to  condemn  the  extra  fast  worker  and  the 
pressure  is  so  great  that  he  drops  down  to  a  permitted  maxi- 
mum. Mr.  Hastings  proposes  that  the  man  who  does  more  than 
the  average  number  of  pieces  shall  be  paid  for  the  extra  number, 
not  by  the  shop  owner  who  benefits,  but  by  paying  less  to  the 
man  who  does  not  reach  standard.  I  fear  the  plan  would  be 
unpopular  and  that  each  man  would  get  busy  seeing  how  little  he 
could   do   instead  of   how   much. 

^■■•"'  "•  Harrixctox  Emersox. 


Locomotives  Should  Suit  Coxditioxs. — In  some  instances 
trouble  has  been  experienced  with  modern  heavy  locomotives, 
because  of  the  continued  use  of  methods  and  designs  suitable 
only  to  the  light  power  formerly  employed.  With  the  con- 
tinued use  of  heavy  engines,  however,  these  faults  are  now  be- 
ing avoided.  Cases  may  also  be  cited  where  engine  failures  have 
been  frequent  owing  to  the  use  of  light  locomotives  which  for- 
merh'  did  efficient  work,  but  are  unable  to  meet  conditions  as 
they  exist  to-day.  Such  failures  have  been  rectified  b\'  the  in- 
troduction of  modern  power. — William  Pcnn  Ezaiis  before  the 
Pacific  Coast  Railzi'ay  Club. 
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ALL   STEEL    PASSENGER   SERVICE   CARS. 


Pennsylvania  Railroad. 


Postal  Car. 
These  cars,   which    follow   very   closely  the  general   principles 
used  in  the  passenger  coach,  were  briefly  described  and  illustrated 


on  page  136  of  the  April  issue  of  this  journal.  At  that  time. 
however,  drawings  were  not  available  and  the  description  of  the 
general  structure  will  be  repeated.  Reference  should  be  made 
to  the  previous  article  for  views  of  the  exterior  and  interior  of 
the  car  and  of  its  framing. 

These  cars  are  70  ft.  long,  inside  measurement,  or  10  ft.  longer 
than  the  present  standard  postal  car.     This  extra  length  is  uscl 
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for  5-torage  space,  thus  giving  the  car  a 
Moiage  space  at  either  end  and  placing 
the  sorting  and  distributing  sections  in 
the  center. 

'1  ho  underframe,  which  is  practically 
identical  with  the  70-ft.  passenger  coach, 
with  the  exception  of  the  modifications 
tu'ccssary  on  account  of  the  omission  of 
the  vestibule  and  side  steps,  consists  of 
two  i8-in.  I-beams,  with  l/z-in.  cover 
plates  top  and  bottom,  thus  forming  a 
box  girder  center  sill  which  is  set  at  a 
heij^ht  above  the  rail  permitting  the 
draft  gear  to  be  enclosed  in  the  girder 
aii'l  climinaing  the  necessity  of  auxiliary 
draft  sills.  The  whole  weight  of  the 
car  is  carried  on  the  center  sills,  being 
transferred  to  them  by  the  end  sills  and 
by  two  cross  bearers  which  are  placed 
about  19  ft.  from  the  end  sills  and 
about  32  ft.  apart.  These  are  made  up 
of  pressed  steel  shapes,  with  cover 
plates  top  and  bottom.  No  body  bol- 
sters are  required  in  this  design  and 
the  center  plate  is  fastened  directlj-  to 
the  center  sills  and  the  side  bearings  to 
tlu;  side  sills. 

The  superstructure  is  the  same  as 
that  used  on  the  passenger  coaches  with 
tlic  exception  that  the  belt  rail  is  a  flat 
bar  instead  of  a  formed  section  and  is 
reinforced  with  a  T-section  between  the 
posts.  The  end  structure  also  differs 
somewhat  from  the  passenger  coach  and 
is  provided  with  two  12-in.  I-beam  door 
-posts  set  with  the  web  parallel  to  the 
sides  of  the  car  and  securely  fastened 
to  the  end  sills  and  the  end  plate  in 
such  a  manner  as  to  make  it  practically 
impossible  for  the  superstructure  to  be 
swept  from  its  underframe  by  the  ad- 
joining car  in  the  event  of  a  collision. 
The  side  posts  are  of  sheet  steel  pressed 
in  channel  section  with  the  edges 
flanged  out  to  connect  with  the  side 
sheathing,  thus  forming  a  box  girder 
structure.  The  side  posts  are  narrowed 
down  and  bent  inward  at  the  top,  form- 
ing the  lower  deck  carlins.  They  are 
connected  at  the  upper  ends  to  the  com- 
bined deck  sill  and  plate  formed  of  a 
sheet  steel  member  pressed  into  a  spe- 
cial channel  section.  The  openings  for 
the  deck  windows  are  cut  in  the  web  of 
this  member,  which  is  reinforced  by 
malleable  iron  posts  of  special  design 
between  the  window  openings.  The 
"Pper  deck  carlins  are  of  a  structure 
smiiiar  to  the  side  posts,  being  secured 
to  the  upper  flange  of  the  deck  plate. 

The  side  and  roof  sheathing  is  of 
steel  plates,  the  roof  being  3/32  in. 
thick  and  the  side  Ys  in.  in  thickness. 
Ihe  inside  sheathing  below  the  eaves 
's  of  i/i6-in.  steel  plate  to  the  unex- 
posed face  of  which  is  cemented  3/16-in. 
asbestos. 

AH  of  the  interior  furniture  is  of  steel, 
and  conforms  to  the  regulations  of  the 
post-office  department.    The  letter  cases 
are  built  up  of  steel  plates  and  wire  and  the  larger  cases  are      car  contains  but  370  lbs.  of  wood,  is  lighted  by  electricity  and 
*nade  of  i/i6-in.  sheet  steel  reinforced  with  angle  irons.     This      heated  by  steam.     It  weighs  128,000  lbs. 
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cknter  sill  construction' 

Suburban  Car. 

The  general  structure  of  this  car  is  the  same  as  for  the  heavier 
type  of  equipment,  but  the  car  is  lower,  shorter,  and  the  space 
allowed  each  passenger  is  less  than  in  the  larger  cars. 

The  undcrfranie  differs  from  the  heavier  equipment  princi- 
pally in  the  center  sills,  which  in  this  case  arc  formed  of  two 
9-in,  channels  with  a  single  J'4-in.  cover  plate  on  top  and  two 
f^-in,  cover  plates  on  the  bottom.  This  arrangement  is  neces- 
sary in  order  to  provide  room  for  the  motors  on 
motor  trucks,  which  may  be  used  under  these  cars 
on  electrified  sections  of  the  road.  This  construc- 
tion makes  it  necessary  to  use  auxiliary  draft  sills 
on  these  cars,  tlic  arrangement  of  which  is  shown  in 
one  of  the  illustrations.  The  center  plate  is  of  a 
special  form  adapted  to  reach  the  same  trucks  used 
under  the  heavier  equipment.  The  upper  structure 
of  these  cars  corresponds  very  closely  with  the  70-ft. 
passenger  coach, 

Six-Wheel  Truck. 

The  six-wheel  truck  which  is  used  under  the 
baggage  and  postal  cars  is  designed  along  the  same- 
lines  as  were  used  in  the  four-wheel  truck  previous- 
Iv  described. 


-ALL-STEEL    SUBURBAN    CAR. 

The  very  deep  center  sills  used  on  this  equipment  give  the 
truck  center  plate  but  little  clearance  with  the  center  axle  of 
the  truck  and  much  care  in  designing  was  required  in  order  to 
secure  sufficient  strength.  The  design  adopted,  as  is  clearly 
shown  in  the  illustration  of  the  truck,  consists  of  built  up  steel 
girders  resting  on  the  two  truck  bolsters  and  carrying  between 
them  in  the  center  a  short  connecting  girder,  for  carrying  tiic 
center  plate,  which  is  built  up  in  channel  shape  with  the  lower 
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flanges  spanning  the  center  axle.  A 
heavy  horizontal  steel  plate  binds  and 
stittcns  this  whole  structure  as  is 
slidwii  in  the  illustrations.  The  two 
triuk  bolsters  are  of  the  same  de- 
<;iVn  used  on  the  four-wheel  truck 
and  rest  on  sixteen  elliptical  springs, 
four  at  each  end  of  each  bolster. 
TIic  wheel  pieces  consist  of  two  lo- 
jn.  channels  and  are  spaced  and  se- 
cured by  four  cross  bars  of  a  special 
prc.'^sed  steel  shape,  being  dropped 
down  in  the  center  to  clear  the  cen- 
ter .sills.  The  weight  is  transferred 
directly  to  the  journals  of  the  outer 
two  wheels  through  the  wheel  pieces 

and  ihe  nests  of  coiled  springs  on  each  box  in  the  same  manner 
as  for  the  four-wheel  truck.  The  center  wheel,  however,  re- 
ceives its  load  through  similar  coiled  springs,  the  spring  cap 
of  which  is  connected  through  a  short  equalizer  by  hangers  to 
the  2:  I  equalizers  on  which  the  bolster  springs  rest.  The 
shorter  arm  of  these  equalizers  is  connected  directly  to  the  wheel 
piece.  In  this  manner  each  journal  box  receives  1/6  of  the  total 
weight  brought  to  the  truck.  ■  ;;-^/ 
The  bolsters  have  a  spring  centering  device  of  the  same  type 


DOUBLE   TRUCK   BOLSTER — SIX-WHEEL   TRUCK. 

as  used  on  the  four-wheel  truck  and  carry  side  bearings  at  their 
outer  ends  in  a  similar  manner.  This  truck  requires  the  use  of 
brake  beams,  the  connections  to  which,  however,  are  made  very 
close  to  the  brake  head  instead  of  at  the  center  as  is  usually  done. 
Coupler  and  Draw  Bar.  >  ^:^>  ••'■;-•■  v";- 
A  special  design  of  spring  centering  draw  bar  and  coupler 
head  has  been  applied  to  these  cars.  This  will  permit  an  8-in. 
lateral  motion  of  the  draw  bar  on  .either  side  of  the  center  with- 


SIX-WHEEL    TRUCK,    STEEL    POSTAL   CAR — PENNSVLVANIA    RAILROAD. 


ing  fastened  to  the  webs  of  the  center  sills.  These  two  ends  are 
held  apart  and  against  their  bearing  by  a  large  helical  spring. 
Both  levers  have  another  arm  extending  bacK  and  bearing  on  the 
opposite  sides  of  a  pin  in  the  draw  bar  which  is  shown  just 
within  the  ends  of  the  center  sills. 

The  operation  of  the  device  is  such  that  a  movement  of  the 
draw  bar  as  a  whole  operates  through  the  pin  just  mentioned 
to  one  of  the  levers  and  the  motion  is  then  transferred  to  and 
resisted  by  the  helical  spring.  The  motion  of  the  coupler  head 
in  rotating  about  its  pivot  is  also  transferred  to  these  levers  by 
the  sides  of  the  cavity  in  the  head  coming  into  contact  with  the 
lever  and  moving  it  against  the  resistance  of  the  spring.  Thus 
one  spring  acts  as  a  centering  device  for  both  the  draw  bar  and 
the  coupler  head. 

To  prevent  trouljlc  with  the  uncoupling  connections  when  so 
large  an  amount  of  motion  is  provided  for,  they  have  been  car- 
ried back  to  a  bell  crank  pivoted  around  the  inner  draw  bar 
pivot  and  by  a  series  of  bell  cranks  and  rods,  connection  i<  made 
to  the  head  and  the  uncoupling  shaft  from  this  point.  The  steam 
and  air  pipes  are  also  connected  so  as  to  allow  a  certain  amount 
of  lateral  motion  and  prevent  interference  with  the  coupler.  They 
are  connected,  as  is  shown  in  the  illustration,  by  a  cast  steel  yoke 
having  a  bearing  in  lugs  secured  to  the  center  sills  and  span- 
ning the  draw  bar.      Helical   springs   are  arranged  to  keep   this 


FRAME— SIX- WHEEL    TRUCK. 
t 

out  bmding.  The  details  of  the  design  are  shown  in  one  of  the 
''lustrations.  It  will  be  seen  that  the  draw  bar  is  pivoted  to  the 
yoke  at  its  inner  end  and  to  the  coupler  at  its  outer  end.  The 
socket  in  the  coupler  head  in  which  the  draw  bar  enters  is  broad 
enough  to  allow  considerable  radial  movement  of  the  coupler 
head.  Within  this  socket  pivoted  around  the  same  pin  are  two 
levers,  the  outer  ends  of  which  extend  back  and  rest  on  a  bear- 
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t^iri:!^  > -^P^n'""}? .  t1>^-  ^^•"^^''  :*>^'^-.  ■^:- 
l^i;s"S'^''>ri^""^^'^'^**■■'■■^  l'l-'»^'  l'i"«l^  :»"<V; 
.-^^^J^v.Hus    \vholc    ^tructurc    as    is\ 
•  i!,\v;yn  ifujbc  illustrations.    The  two 
Vri3--:i'^^i^t«^»^'»^'^-  *^^  tilt 'sainc   dc- 
;^j^i::^iCcii.oi?l  titc    four-wheel   truck 
^^^^-•^t:  oil  ^Sixteen  elliptical  sprinss, 
fifiur  ;iir:X':ich    end    of    each    bobter. 
lh";.Wli*.l  l>«i''ccs  consist  of  two   lOr 
:n- ci^tyjvl^  a"''  ■"■*^  spaced  and  sc- 
^|i;ivii  >\v|dtr  cross  bars  of  a  special 
jy-i;;^.^!  •sttrvl-    shape.    bciiiK    «lropped- 
»!mv.m  iu  the  icenter  to  clear  the  ceii-. 
,t^Vvil!:sr:;'thi?VW^g^»t  »s   tran 
aiiVeflf  to.  the  j<>urnals  f.f  the  outer- 
t^(ivwHeC;l5  throuu;h  the  wheel  pieces: 

iWltlie  'i.ie.sl>  of  coiK'fl  springs  on  each  box  in  the  same  manner 
ai^  tiV- .the  fonr-'vvhecl  truck.  Tiic  center  wheel,  however,  rc- 
ci;iv6*'.-itsltiyd  through  similar  coiled  springs,  the  spring  cap 
,if.  \VJiich  is  connected  thror.Rh  a  sliort  equalizer  by  hangers  to 
thi^:  .ts:  t  <^'I"-'li=^*^'''*  "U  which  the  bolster  sprinirs  rest.  The 
<IVi>rlOr  arm  of  these  equalizers  is  coiuiccted  directly  io  the  wheel 
ifii.\xv  In  thi.^ manner  each  journal  box  receives  l/6  of  the  total 
\vc!i;ht'br6uglit^p  the  truck.    --^  ■-:•  .. -.aS'-:;-.  •^  V- v.-  ■^.'-.y/.  i^'.- 


The  ^><>l?tV"rs  have  a  spring  centering  device  of  the;  same  tyikc 


V     .   :.       •    DOUBLK   TRUCK    BOLSTER— SIX- WHEEL   TRUCK.  :•■•;;■ 

'■■*'"  .  .  ;_  ..  .---"*••'■.',' 

•  ;'  ^  ''-.''■'■."•.','■■■  J  •   .'        '  ■'*- 

as  used  on  the  four-wheel  truck  and  carry  sidijbcnrinp:?  at  their 
outer  ends  in  a  similar  manner.  This  truck  requires  the  «sc  of 
brake  beams,  the  coimections  to  which,  however,  arc  made  very 
close  to  the  brake  head  instead  of  at  the  center  as  is  usually  done, 

Colli.EK   AMI   I)k,\\v    !I.\K. 

A  special  design  of  spring  centering  tlraw  bar  and  coupler 
head  has  been  applied  to  these  cars.  This  will  permit  an  8-in. 
lateral  motion  of  the  draw  bar  on  either  side  of  the  center  with- 


SIX-WHEKI-    TRUCK,   STEEL  TOSTAL  ,<"A1<-:^i"K>W'^'SVLVA:S-I^^^^ 


ing  fastened  to  the  w eV  (•( ;ttk*  cehtep-  mJJs,  .  "fnit^-so  t^\'a Vn«Ls  arc 
held  apart  and  agai«>^t   th«ir  lH'it»'H\gv  f»>f  Jt  .M^^^  siwing. 

Both. levers  have iinot her  ariiVvr\tefHi-iii^ I  on  tlie 

opposite  sides  of.  a:  pin  iu  tlfi''''dfaw:rl*tr  Avhiek  is'  "sh«»*.n  just 

within  the  en(ls  frt  the  cenrci;  vill^.O'- V.  ^=^^  r    r   V-:    ;-^^ 

The.  operation  (\f  the  deviv.e;is  Mictt'jjiai"  ;».: Iw'xvement  of  the 

draw  bar  as  a  wh">ftv  » v|iira{i.s:- thr'fni:)!"  tli^'  (Htj  jiist   mentioned 

..t»|^  one  of  the  %vr%  hird  Qu-  iilj<<t  to  and 

\  resisted  by  the"  luUcal  Spri^^^r;^T^^e^  t^^^^  rlf  the  coupler  bead 

in  rotating  ;i]ioVtt  ii^  t>i\oi.  i?  :jtl><v  tiaHCfyrred  to  lliese  levers  by 

ihc  >i<les  of  tlVe  cavh>'  iii  ih^Mh.«»d.c<>»H.ing  into  contact  with  the 

3ey<^  i*iid  iijoyuig  it  aitLinst/itife'rfej^^^iM^  spring.    Thus 

otic  spring  ;Vcts-.aV, a  c<W  the  draw  bar  and 

tlic  conpltr  head.    :  .    1;^     ;-\ 

/'lo  i>revent  tr..iO>!c  ^vi^h  :tl4' ;«)Hv»upling  connections  when  so 
larsc  mi  Jiniount  v>r  iU'>ii).»n-.i.s  jprtvyided  for,  they  have  been  car- 
ried Wcfe.  to  a  Ik  Ilcr^^^^  the  inner   draw  bar 
'  pivot  aiid-by  a  •serie,*  of.  bel!  cranks  and  rod<.  connection  is  made 
to  the  head  and  the  uncoui>Tii'g  shaft  from  this  point.    The  steam 
and  air  pipes  ate  also  fonncctcd  so  as  to  allow  a  certain  amount 
of  latend  nK)tion;ui<ljtrevent  interference  with  the  coupler.    They 
are  coniKcted.as  is  sbown  in  the  illustration,  by  a  cast  steel  yoke 
.having  a  boaring  in  luii<;  secured  to  the  center  sills  an<l  span- 
;.hing  the  draw  Ur.vUeliGalsprii^^  are  arranged  to  keep  tliis 


FRAME — SIX-WHEEL    TRUCK.  __  .    - 

'  ''■;■  •^■'\S  ■"■-■•'•.  :■ 

out  bmding.  The  details  of  the  design  arc  shown  in  one  of  the 
illustrations.  It  will  be  seen  that  the  draw  bar  is  pivoted  to  the 
yoke  at  its  inner  end  and  to  the  coupler  at  its  outer  end.  Ihe 
socket  in  the  coupler  head  in  which  the  draw  bar  enters  is  broad 

nough  to  allow  considerable  radial  movemci.t  of  the  coupler 
•     Within  this  socket  pivoted  arouiKl  the  same  pin  are  two 

evers,  the  outer  ends  of  which  extend  b.ick  and  rest  on  a  bcar- 
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yoke  central  except  when  the  draw  bar  has  moved  a  certain 
definite  amount  and  strikes  the  yoke  carrying  it  along  against 
the  resistance  of  the  springs. 


A  UNIT  OF  COMPARISON.* 


By  Geo.   G.   YoEMANS.t 


One  of  the  gravest  difficulties  which  confronts  anyone  who  is 
attempting  to  exercise  a  general  supervision  over  the  supply 
department  of  a  railroad,  and  to  direct  its  operations  without 
being  intimately  connected  with  the  details  of  daily  routine,  is 
to  determine  definitely,  and  within  reasonable  limits,  whether 
or  not  the  total  amount  of  supplies  carried  in  stock  is  greater 
than   it  should   necessarily  be. 

In  other  words,  whether  the  interest  charge  on  the  money 
invested  in  supplies  is  warranted  expense — and  whether  or  not 
any  portion  of  the  amount  so  invested  could  be  profitably  re- 
leased and  diverted  into  other  channels,  where  it  would  bring 
larger   returns,   without   detriment   to   the   service. 

With  the  best  intentions  in  the  world  the  storekeeper  is  in 
the  unfortunate  position  of  being  thrown  in 
constant  contact  with  those  officials  whose 
interests  demand  that  there  should  always 
be  "plenty"  of  everything  available  at  a  mo- 
ment's notice,  and  while  one  of  the  fun- 
damental duties  of  the  position  is  to  see 
that  all  reasonable  demands  of  this  nature 
are  fully  met,  the  daily  surroundings  of 
the  storekeeper  lead  him  to  be  on  the  safe 
side,  and  to  frequently  have  more  than  "a 
plenty." 

The  measure  of  efficiency  in  this  respect 
would  naturally  be  the  average  amount  of 
material  carried  in  stock  per  something — 
PER  WHAT?  Copies  of  the  annual  re- 
ports of  33  different   railroads  in   all  sec- 


cumstances  behind  which  the  supply  agent  may  take  refuse 
Tested  by  this  unit  it  is  surprising  to  see  what  a  wide  vari- 
ation exists  among  the  leading  railroads  of  the  country  in  this 
respect,  and  while  a  portion  of  it  is  undoubtedly  due  to  dis- 
crepancies of  accounting,  more  is  undoubtedly  due  to  the  degree 
of  organization,  methods,  and  efficiency  which  have  been  reached 
by  the  department  in  charge  of  this  important  branch  of  the 
service. 

The  total  amount  of  money  invested  in  material  on  the  thirty- 
three  roads  under  consideration  is  over  one  hundred  and  four 
millions  of  dollars.  As  between  the  two  roads  which,  tested 
by  this  method,  show  the  best  and  the  poorest  performance,  the 
latter  company,  if  its  stock  of  material  could  be  reduced  to  the 
same  relative  basis  as  that  shown  by  the  former,  would  be  able 
to  release  over  nine  millions  of  dollars;  and  if  its  stock  of  ma- 
terial was  reduced  only  to  the  average  amount  per  unit  shown 
as  carried  in  stock  by  all  of  these  lines,  it  would  still  be  able 
to  release  over  six  millions  of  the  money  it  now  has  so  in- 
vested, the  interest  on  which  is  in  the  nature  of  a  fixed  charge 
against  its  operation.  If  the  total  stock  reported  on  hand  by 
all  of  the  thirty-three  railroads  could  be  reduced  to  the  basis 
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tions  of  the  country  were  obtained  and  a  number  of  theories 
were  considered  and  tested  out  in  an  attempt  to  reach  a  satis- 
factory conclusion,  but  in  every  instance  we  seem  forced  to 
the  opinion  that  the  only  measure,  which  may  be  considered  as 
approximately  meeting  all  conditions,  is  the  measure  of  work 
performed;  namely  the  total  number  of  tons  moved  one  mile, 
and  the  total  number  of  passengers  carried  one  mile,  added  to- 
gether; and  that  the  percentage  which  the  average  amount  ot 
stock  carried  bears  to  the  sum  of  these  two  factors  expressed  for 
convenience  in  "10,000  ton  and  passenger  miles"  may  be  consid- 
ered as  a  guide  to  the  amount  of  material  necessary  to  be  car- 
ried in  stock,  to  meet  the  requirements  of  every-day  operation. 
«  «  *  *  *  *  ii 

The  efficiency  of  the  department  must  be  judged  upon  the 
basis  of  the  amount  of  miscellaneous  stock  material  such  as  is 
commonly  used  in  the  ordinary  every-day  operations  of  the 
road   and   there   should   be    no   shelter   of   "extraordinary    cir- 


tion. 


Extracts  from  a  paper  read  before  the   Railway  Storekeepers'  Associa- 


of  the  best  performance  over  sixty  millions  of  dollars  would  be 
made  available  for  other  uses. 

These  are  startling  figures.  I  do  not  claim  that  they  accu- 
rately represent  actual  conditions,  but  I  do  claim  that  they 
clearly  point  to  conditions  that  actually  do  exist.  Allow,  if  you 
please,  fifty  per  cent,  of  these  amounts  for  discrepancies  in  the 
accounting  methods  on  which  this  comparison  is  based,  and  the 
remainder  is  of  sufficient  importance  to  awaken  the  interest  of 
managing  officials.  Don't  make  the  mistake  of  thinking  that  this 
is  a  little  thing.  Every  hundred  dollars  intelligently  released 
from  unnecessary  duty  adds  at  least  four  dollars  to  the  net  in- 
come of  the  company  at  the  end  of  the  year,  and  the  figures  I 
have  given  indicate  the  number  of  times  by  which  it  may  be 
possible  to  multiply  that  hundred  dollars  perhaps  in  your  own 
department 


t  Assistant  to  the  President,  Wabash  Railrcad. 


The  Pennsylvania  Railroad  has  45,496  shareholders,  the  aver- 
age number  of  shares  held  by  each  being  137. 
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-~l      CASTING   SHELLS   AND   HUB    AND 
SIDE  LINERS  IN  DRIVING  BOXES. 


Lake  Shore  &  Michigan  Southekn 
Railway. 
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The  practice  of  casting  shells  in  driv- 
ing boxes  was  introduced  on  the  New 
York  Central  Lines,  by  Mr.  John  Hill, 
master  mechanic  on  the  Lake  Erie  & 
Western  at  Lima,  Ohio.  It  is  being  fol- 
lowed extensively  at  Elkhart  and  Collin- 
wood  on  the  Lake  Shore  &  Michigan 
Southern  Railway  and  is  giving  very  sat- 
isfactory  results. 

The  apparatus  used  is  shown  in  the  ac- 
companying photographs.  Four  cast  iron 
plates,  each  of  which  carries  a  driving 
box,  are  placed  on  the  iron  table.  A  hole 
is  bored  in  each  plate  to  receive  the  pin 
on  the  end  of  the  mandrel.  The  driving 
box  is  centered  about  the  mandrel  by  ta- 
pered wedges  driven  into  the  slots  in  the 
mandrel  and  coming  into  contact  with  the 
sides  of  the  box.  After  the  box  is  prop- 
erly centered  the  mandrel  is  lifted  out 
and  the  end  of  the  box  and  the  upper 
side  are  partially  covered  with  sheet  iron 
pieces.  A  flame  from  the  crude  oil  burn- 
er is  then  directed  inside  the  box,  heating 
and  drying  it  out  thoroughly  and  expand- 
ing the  open  ends  from  5/16  to  fi  of  an 
inch. 

The  mandrel  is  replaced  and  the  wedges 
are  driven  home  without  changing  the 
original  position  of  the  box.  A  wrought 
iron  riser  is  then  placed  on  top  of  the 
box,  as  shown.  The  metal  is  poured  in 
at  this  top  opening  and  as  soon  as  it  is 
set,  but  before  the  box  cools,  the  riser 
and  mandrel  are  knocked  out  of  place. 
On  boxes  where  it  is  necessary  to  use  a 
hub  liner  the  riser  is  made  of  a  large 
enough  diameter  to  equal  that  of  the  out- 
side hub  liner  and  the  shell  and  the  liner 
are  poured  at  the  same  time  and  are  in 
one  piece.  The  box  is  then  placed  in  an 
upright  position.  Cast  iron  formers  are 
placed  the  proper  distance  from  the  shoe 
and  wedge  bearing  faces  and  the  side 
liners  are  cast  in  the  same  way  as  the 
shells,  thus  doing  away  with  the  neces- 
sity of  machining  the  box  or  of  riveting. 

The  crown  of  the  box  has  five  dovetail 
cuts  in  it  into  which  the  metal  runs  when 
the  shell  is  poured.  The  function  of  these 
dovetails  is  to  draw  the  brass  close  to  the 
box.  From  80  to  100  tons  pressure  are 
required  to  press  the  shells  out  of  the 
box.  These  dovetails  also  make  it  pos- 
sible to  draw  the  open  ends  of  the  box 
together  when  the  brass  cools,  which  is 
exactly  opposite  from  the  action  when 
brasses  are  forced  into  the  box  accord- 
ing to  the  usual  method.  The  free  open- 
ing at  the  top  when  the  brass  is  poured 
allows  the  gases  to  escape  and  the  metal 
mould  cools  the  alloy  instantly,  prevent- 
ing segregatioa  A  fracture  of  the  metal 
poured  in  this  way  shows  a  clearer,  closer 
grain  compared  to  the  same  metal  poured 
in  a  sand  mould.    The;  is,  of  course,  a 
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\uke  central  Qxccpt  when  the  draw  bar  has  moved  a  certain 
del'iiiite  amount  and  strikes  the  yoke  carrying  it  along  against 
tht:  resistance  of  the  springs.  ,....- 


A  UNIT  OF  COMPARISON.* 
I3v  Gf.o.  G.   Voi.NiANS.f..  ;■; 


V  One  of  the  gravest  difficulties  which  confronts  anyone  who  is 
attempting  to  exercise  a  general  supervision  over  the  supply 
department  of  a  rallroarl,  and  to  direct  its  operations  without 
being  intimately  connected  with  the  details  of  daily  routine,  is 
to  determine  defmitelyj  and  witliin  reasonable  limits,  whether 
or  not  the  total  amount  of  supplies  carried  in  stock  is  greater 


eumstances    behind    which    the    supply    agent    may    take   r.efii;\;. 

Tested  by  this  unit  it  is  surprising  to  see  what  a  widc^jjr.;-.;",' 
alion  exists  among  the  leading  railroads  of  the  country  in  .tr.j?.  v 
respect,  and  while  a  portion  of  it  is  undoubtedly  due  to  lis.v" 
crepancies  of  accounting,  more  is  undoubtedly  due  to  the  ck'^riSif-  ' 
:  t>f  organization,  methods,  and  ciTiciency  which  have  been  re.-tc'J"=J.  - 
by  the  department  in  charge  of  this  important  branch  of  .the  ■". 
service.  •  •; 

The  total  am-amt  of  money  invested  in  material  on  the  thir-^--/. 
three  roads  under  consideration  is  over  one  hundred  and  ;f'-.^r  ;.' 
millions   of    dollars.      As   between   the   two   roads    which,   tc?byl v 
by  this  method,  show  the  best  and  the  poorest  performance,  ni>'\. 
latter  company,  if  its  stock  of  material  could  be  reduced  to;Tj»  ■•; 
same  relative  basis  as  that  shown  by  the  former,  would  be  .alii?  / 
to  release  over  nine  millions  of  dollars;  and  if  its  stock  of  ir.:.'    .^ 


than    it   should    necessarily   be. 

In    other    words,    whether    the    interest    charge    on    the    Uioney       tcrial   waS  reduced  only  to  the  average  amount   per  unit  sbowjjj" 
invested  in  supplies  .5s  warranted  expense — and  whether  or  not      as  carried  in  slock  by  all  of  these  lines,  it  would  still  be  ftbie 


any  pOftion  of  the  ammmt  so  invested  could  be  profitably  re- 
leased and  diverted  into  other  channels,  where  it  would  bring 
larger   returns,   without   detriment   to   the   service. 

With  the  best  intentions  in  the  world  the  storekeeper  is  in 
the  tm fortunate  position  of  being  thrown  in:  .:>  ■:'•,■  •;'■'  ^C.-  v!^^-  • 
constant  contact  with  those  officials  whose 
interests  demand  that  there  should  always  .  ' 
be  "plenty"  of  everything  available  at  a  mo? 
mcnt'.s  notice,  and  while  diie /of  ,tt»e  fun-  .;  • 
damental  duties  of  the  positioii  is  to  see 
that  all  reasonable  demands  of  this  nature 
are  fUlIy  met,  the  daily  surroundings  of 
the  storekeeper  lead  him  to  be  on  the  safe 
side,  and  to  frequently  iiavc  more  tliat\  '^a 
plenty."  -  ,,  ..  -,  ..:,..,,.  \ .,  .  ,;  ^  .  v 
*         .■#■'■  "^'  •.*^-l;;--.*  '  •■■'"^  ■■':''*■".,■'■■.-''; • 

'llie. measure  of  efficiency  in  this  respect 
would  naturally  be  the  average  amount  of 
material  carried  in  stock  per  .something— 
PER  WHAT?  Copies  of  the  annual  re- 
ports of.  33  different   railroads   in   all  sec— \  • 


to   release  over  six  millions  of  the  money  it  now  has   so  .'in--. 
vested,  the  interest  on  which  is  in  the  nature  of  a  fixed  ch.^rge 
against  its  ojieration.     If  the  total   stock   reported  on  hand  by : 
all  of  the   thirtv-three   railroads  could  be   reduced  to   the  j5.'H if"  ■ 


\* 
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tions  of  the  country  were  obtained  and  a  number  of  theories 
were  considered  and  tested  out  in  an  attempt  to  reach  a  satis- 
factory conclusion,  but  in  every  instance  we  seem  forced  to 
the  opinion  that  the  only  measure,  which  may  be  considered  as 
approxim.itely  meeting  all  condition;;,  is  the  measure  of  work 
performed ;  namely  the  total  lumiber  of  tons  moved  one  mile, 
and  the  total  number  of  passengers  carried  one  mile,  added  to- 
gether; and  that  the  percentage  which  the  average  amount  ot 
stock  carried  bears  to  the  sum  of  these  two  factors  C.xprcsscd  for 
convenience  in  "10,000  ton  and  passenger  miles"  may  be  consid- 
ered as  a  guide  to  the  amoimt  of  material  necessary  to  be  car- 
ried in  stock,  to  meet  the  requirements  of  everyday  operation. 

*  ■  ■•«     ':•;:.*  *  *  *  * 

The  efficiency  of  the  department  must  be  judged  upon  the 
basis  of  the  amotmt  of  miscellaneous  stock  material  such  as  is 
commonly  used  in  the  ordinary  cvcry-day  opcr.itions  of  the 
road    and    there    should    be    no    shelter    of    "extraordin.iry    cir- 


of  the  best  performance  over  sixty  millions  of  dollars  would  be. 
made   available   for   other   uses.  '•' \^"  ^ '.    .v-     --•;:. 

These  are  startling  figures.  I  do  not  claim  that  they  accu 
rately  represent  actual  conditions,  but  I  do  claim  that  thej 
clearly  point  to  conditions  that  actually  do  exist.  Allow,  if  you 
please,  fifty  per  cent,  of  these  amounts  for  discrepancies  in  the 
accounting  methods  on  which  this  comparison  is  based,  and  the 
remainder  is  of  sufficient  inii)ortance  to  awaken  the  interest  of 
managing  officials.  Don't  make  the  mistake  of  thinking  that  this 
is  a  little  thing.  Every  hundred  dollars  intelligently  released 
from  unnecessary  duty  adds  at  least  four  dollars  to  the  net  in- 
come of  the  company  at  the  end  oi  the  year,  and  the  figures  I 
have  given  indicate  the  number  of  times  by  which  it  may  be 
possible  to  multiply  that  hundred  dollars  perhaps  in  your  ow". 
department.  'V,;ov;^  •■.!"  ;>./^;vt '/•  ..\;:, 


:■:'•■■'■■■■    0 

'    '■  ^  -r 

■  -.- 1.    .   ■    , 


.-f  «• 


Extracts   from   a  paper   rcaJ   before   tlie    U.-iilway   Storekeepers'   A:--i<icia- 


tion. 


t  Assistant   to   the  President,   Wabash   Railrtail.      '.  <' 


The  Pennsylvania  Railroad  has  45,496  shareholders,  the  aver-^ 
age  number  of  shares  held  by  each  being  1.^7.  ■*'■.■-/' 
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CASTING   SHELLS   AND   HUB    AND 
SIDE  LINERS  IN  DRIVING  BOXES. 


XakE.ShORK   &    MiCjilGAN    S0UTHE«N 

- .;'  ■      i.','-.  ■■'■.■"'■'  ■"■■"■,1''      "'    , 

•//-■f.     "  ■        RAli:v\-Jvy. "-■   .■;■';  -  -■:.■  '■■.' 


The  practice  <>£  ctisling  shcJU  in  driv- 
ing boxes  was  introduced  oil  the  Xew 
York  Central  Linos,  by  Mr.  Jolm  Hill, 
master  mechanic  on  the  Lake  trie  & 
VV^esterii  at  Lima,  Olito.  It  is  being  fol- 
lowed extensively  at  Elkhart  and  Collin- 
wood  on  the  Lake  Shore  &  Michigan 
Soutlicrn  Railway  and  is  ghiiig  very  sat- 
isfactory r cs u Its, ^ ^.  J ■'^:- .'>.";■ 

The  apparatus  used  is  showii  in  the  ac- 
companying phoiograplis.  K>ur  cast  iron 
plates,  each  of  which  carries  a  driving 
box,  are  placed  on  the  iron  table.  A  hole 
is  bored  in  each  plate  to.fccfcive  the  pin 
on  the  end  of  the  mandrel.  The  driving 
box  is  centered  about  the  mandrel  b\  ta- 
pered wedges  driven  into  the  slots  in  the 
mandrel  and  coming  into  contact  with  the 
sides  of  the  box.  After  the  box  is  prop- 
erly centered  the  mandrel  is  lifted  out 
and  the  end  of  the  box  and  the  upper 
side  are  partially  covered  with  sheet  iron 
pieces.  A  llame  fron^  the  crude  oil  burn- 
er is  then  directed  inside  the  box,  heating 
and  drj-ing  it  out  thoroughly  and  expand- 
ing the  open  ends  from  5/16  to  -)^  of  afr 
inch. 

The  mandrel  is  replaced  and  the  wedges 
are    driven    home    without    changing    the 
original  position  of  the  box.     A  wrought 
iron   riser  is   then   placed  on  top  of  the 
box,  as   shown.     The  metal  is  poured  in 
at  this  top  opening  and  as   soon  as   it   is 
set,   but   before    the   box    cools,    the    riser 
and   mandrel   are   knocked   out   of  place. 
On  boxes  where  it  is  necessary  to  use  a 
hub   liner   the    riser   is   made   of  a   large 
enough  diameter  to  equal  that  of  the  out- 
side hub  liner  and  the  shell  and  the  liner 
are  poured  at  the  same  time  and  are   in 
one  piece.     The  box  is  tlien  placed  in  an 
upright  position.     Cast  iron   formers  are 
placed  the  proper  distance  from  the  shoe 
and    wedge    bearing    faces    and    the    side 
liners  are  cast  in  the   same  way  as  the 
shells,   thus   doing  away   wiih   the   neces- 
sity of  machining  the  box  or  of  riveting. 
The  crown  of  the  box  has  live  dovetail 
cuts  in  it  into  which  the  n>otal  runs  when 
the  shell  is  poured.    The  function  of  these 
dovetails  is  to  draw  the  brass  close  to  the 
box.     From  80  to   loo  tons  pressure  are 
required   to    press    the    shells   out   of  the 
iK)x.      These   dovetails   also   make   it   pos- 
sible  to   draw   the  open   ends  of   the   box 
together  when  the  brass  cools,  which    is 
exactly    opposite    from    the   action    when 
brasses  are   forced   into  the  box   accord- 
ing to  the  usual  method.     The  free  open- 
ing at  the  top  when  the  brass  is  poured 
allows  the  gases  to  escape  and  the  metal 
mould  cools  the  alloy  instantly,  prevent- 
ing segregation.     A  fracture  of  the  metal 
poured  in  this  way  shows  a  clearer.  ck)ser 
grain  compared  to  the  same  metal  poured 
in^  sand  mould.     The:  is,  of  course,  a 
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considerable  saving  of  labor  over  tlic  old  methods.  A  number 
of  heavy  locomotives  have  been  in  service  on  the  Lake  Erie  and 
Western  with  driving  boxes  fitted  in  this  manner  and  the  brasses 
have  worn  to  Js  of  an  inch  in  thickness  without  becoming  loose 
in  the  box.  It  allows  the  use  of  cracked  boxes  which  could  not 
be  used  with  the  pressed  shell. 


Coaling  Direct  from  Cars. — W.here  the  quantity  of  coal  han- 
dled is  small  and  especially  at  terminal  points  where  the  engine.-; 
lie  over  night  and  the  coaling  can  be  done  by  the  hostler  or 
watchman,  coaling  direct  from  the  cars  is  the  cheapest.  This 
work  can  be  helped  by  elevating  the  track,  on  which  the  coal 
cars  stand,  from  two  to  four  feet  above  the  locomotive  track. — 
Report  of  Committee,  Amer.  Ry.  Eng.  &  M.  of  IV.  Assoc. 


Laboratory  for  Testing  Explosives. — The  United  States 
Geological  Survey,  within  a  few  weeks,  will  establish,  probably 
in  the  Pittsburg  district,  an  experiment  station  for  the  purpose 
of  testing  explosives  used  in  doal  mining,  the  ultimate  object 
being,  if  possible,  a  reduction  in  the  number  of  mine  disasters 
resulting  from  gas  and  coal  dust  explosions.  Miners'  safety 
lamps  will  also  be  tested  at  this  station,  and  explosive  inves- 
tigations will  be  conducted  both  in  the  laboratory  and  in  the 
mines. 
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HEAVIEST  PASSENGER  LOCOMOTIVE  EVER     BUILT — PENNSYLVANIA    RAILROAD. 


LARGEST   PASSENGER   LOCOMOTIVE,   4-6-2    TYPE. 


Pennsylvania  Railroad. 


The  American  Locomotive  Company  has  recently  completed 
at  its  Pittsburg  works  a  Pacific  type  locomotive  for  the  Penn- 
sylvania Railroad,  which  in  point  of  size  and  weight  exceeds 
any  passenger  locomotive  ever  constructed.  It  weighs  269,200 
lbs.  total,  has  24  x  26  in.  simple  cylinders,  a  793^  in.  boiler,  21 
ft.  tubes,  61.8  sq.  ft,  of  grate  area  and  carries  205  lbs.  steam 
pressure.  The  tractive  effort,  because  of  the  large  drivers  and 
lower  steam  pressure,  is  not  as  great  as  that  of  the  2-6-2  type 
balanced  compound  on  the  Santa  Fe,*  but  exceeds  all  other  pas- 
senger engines  on  our  records.  The  accompanying  table  will 
permit  comparison  of  the  general  dimensions  and  ratios  of  this 
and  four  other  recent  large  passenger  locomotives. 


K03G  ■•■••■••■■  .••••• 

Type 

Simple  orcomp 

Total  weight,  lbs 

WKt.  on  drivers,  lbs. 
Tractive  effort,  lbs.. 
Size  of  cylinders 


Diam.  drivers 

Steam  pressure,  lbs. . 
Tot  1  heat  surf. .  sq.  ft. 

I.etiKth  of  tubes 

Crate  area.  sq.  ft.  •. 

1!.  I),  factor 

Tot  1 H .  S.  -^-  grate  area 
Total  H.  S.  -i-vol.cvl 
Toll  wgt.  -1-  total  H.S 


P.  R.  R. 

4-6-2 
Simp, 
269,200 
173.550 
32,700 
24"  X  26' 

80" 
205 
4.427 
21' 
61.8 
590. 
72. 
326. 
61. 


A.T.&S.F. 

2-6-2 
Comp. 

248,200 
174,700 
37,800     ^ 
17i"  &  29'^ 
X  28" 
69" 
225 
4,020 
18'  10  iV 
53.8 
650. 
74. 
334. 
62. 


N.  P. 

2-6-2 
Comp. 
240.000 
157,000 
30.340 
16J"  &  27i' 
X  26" 
69" 
220 
2908.8* 
16' 9" 
43.5 
720. 
67. 
294. 
82.5 


21 


S.&M.S. 
2-6-2 
Simp. 

233,000 

165,200 

27.850 

i"   X  28 

79" 

200 
3,905 
19' 6" 

55. 
565. 

71. 
335. 

61. 


Erie. 

4-6-2 
Simp. 

230.500 

149,000 

30,300 

22J"   X  26'/ 

74" 

200 

3.326 

20' 

56.5  -■•• 
669.      "■■' 

58.7 
277. 

69.5 


*  Combustion  chamber  3'  long. 

The  standard  passenger  locomotive  of  the  Pennsylvania  Rail- 
road has  been,  for  many  years,  the  Atlantic  type,  of  which  there 
are  several  classes  in  operation.  The  largest  of  these,  known 
as  the  E3D,  has  22  x  26  in.  cylinders,  80  in.  drivers,  67  in.  Bel- 
pairc  boiler,  and  carries  205  lbs.  steam  pressure.  The  tractive 
effort  at  85  per  cent,  boiler  pressure  being  27,500  lbs.  It  has 
W  alschaert  valve  gear  and  piston  valves. 

1  hese  locomotives  have  been  able  to  satisfactorily  handle  an 
eight-car  passenger  train  over  divisions  where  there  are  many 
difficult  grades.  However,  as  many  of  the  passenger  trains  now 
require  ten,  twelve  or  more  cars,  making  them  altogether  beyond 
the  limit  of  the  Atlantic  type  unless  the  weight  on  drivers  was 
increased  above  practical  figures,  it  was  decided  to  design  a 
Pacific  type  engine  which  would  be  able  to  handle  the  heaviest 
trains  on  these  divisions.  While  but  one  of  this  design  has  at 
present  been  built  it  is  expected  that,  after  a  careful  working 
out  of  this  one,  more  will  be  ordered. 

The  general  features  of  the  design  will  be  evident  from  an 
inspection  of  the  general  elevation  and  the  table  of  dimensions 
given  below.  A  number  of  the  details  will  be  illustrated  and 
separately   considered   in   the   next   issue. 


<jange 

Service 

Fuel 


GENERAL    DATA. 


4    ft.    BVi    in. 

Passenfer 

T„  ^. - Soft    coal 

1  ractive  effort    32,700  lbs. 

"eight  m    working   order 269.200  lbs. 

HeiRht  on  drivers    173,550  lbs. 

»v eight  of  engine  and  tender  in  working  order ..>.,..? ..409,200  lbs. 

Sec  American  Engineer.  Nov.  and  Dec.  19r>6,  pages  434,  481. 


Wheel    bas^e,    driving    .  ..Lt. . \'., l."*'   10" 

Wheel   base,    total ......,...»..».., 3j'  Syi" 

Wheel  base,  engine  and  tender.i<;.k.'ii^'..i... .-*,..• 67'  Ji" 

ratios.  ":,:.... 

Weight  on  drivers  -f-  tractive  eflfort iv'^v.^i^ 5. SO 

Total  weight  -j-  tractive  eFort ....',..4.. 8.88 

Tractive  eflfort  X   diam.  drivers  -j-  heating  surface v.  ;>i^  »'•-••  .590.00 

Total   heating  surface  -i-   grate   area ..,  . .  .72.00 

Firebox  heating  surface  -i-  total   heating  surface,  per  cent 4.(55 

Weight  on  drivers  -H  total  heating  surface 39.20 

Total  weight  -4-  total  heating  surface 61.00 

Volume    both   cylinders,    cu.    ft 13.60 

Total   heating   surface    -=-   vol.   cylinders 326.00 

Grate  area  -r-  vol.  cylinders 4.50 

''\-_  •,.        ■•  •  CYLINDERS. 

Kind i .  •> Simple 

Diameter  and  stroke    ..,.....tfc«*. 24"   X   S6" 

VALVES. 

i^nd    v>«4*»-«  •  r>.«v'*-*  *  ^**  *'•  *'••>**•  ^  * **  .•-v*^-«uV»* ...  .1  istoti 

*-'  laiiicici     .....•.•••....«•«*«. «^  ^'9  j,.  •'«... ..■■..••. .,.  .«••**•.....«    iv    in. 

Greatest  travel    ..,  ;>V.^ .-.»,' ,., 7   in. 

Outside  lap J.^ , ., :...... 1     5/16  in. 

Inside  clearance , .^»L %   in. 

Lead  in   full  gear ^ }4    «n. 

WHEELS. 

Driving,  diameter  over  tires ..■,,,..■,..,...... 80  in. 

Driving,  thickness   of  tires „.i«w<i%....ii. 4  in. 

Driving  journal,  main,  diameter  and  length.  .;„  ,^,..^4,^.,  ....  .lOJ^   X  14  in. 

Driving  journals,  others,  diameter  and  length ..-.i.;'. 10   X   14  in. 

Engine    truck    wheels,    diameter :.Vw,i;.". . 80  in. 

Engine  truck,   journals... .,^..*r........  • -OJ^    X    12  in. 

Trailing  truck   wheels,    diameter. ....; 54  in. 

Trailing  truck,  journals.  . ......«« 8  X   14  in. 

BOILER. 

St>ie  _ :^.t,..: -v> .... 

Working  pressure   .....,.....; 

Outside  diameter  of  first   ring 

Firebox,  length  and   width 

:  Firebox  plates,  thickness   . .... . . . ^:. , ^. 

■Firebox,   water   space    ..............  i , 

Tubes,    number  and   outside    diameter, 

Tubes,    length    .-.  . 

Heating    surface,    tubes. . , .  ^....m.  »., 

Heating  surface,   firebox    ;.►•...,  i'.i>. 

Heating    surface,    total 

Grute    area     

Smokestack,    diameter    

Smokestack,  height  above   rail 

Center  of  boiler  above  rail.  ^. ...... . 


•»••«••, 


•  •  •  »'V  •  « 


.111 


Straight 

205  lbs. 

79^  in. 

and  80^  in. 
and  9/16  in. 

tyi  in. 

.343— 2  ^i   in. 

21  ft. 

.4,222  sq.  ft. 
.  ..205  sq.  ft. 
.4.427  sq.  ft. 
..61.8  sq.   ft. 

22  in. 

ISO  in. 

119  in. 


Tank     ', 

r  rdiiic      ■••••••■■••••■•■••••■*y« 

Wheels,    diameter 

journals,    diameter    and   length .  . .  , 

Water    capacity 

Coal  capacity   


TENDER. 


■  •  *  »  •>  •A 


■   .  •  ♦■•■•-•••>  •  «  •.•  a 


. . .  Watcrbottom 

Ste«l 

36  in. 

,.bH  y  10  in. 
....  7,000  gals. 
11   tons 


Erecting  Shop  Floors. — Floors  with  a  top  wooden  surface  arc 
much  to  be  preferred,  as  they  are  more  agreeable  for  the  men 
standing  upon  them.  This  floor,  however,  must  be  protected 
from  rot  by  a  proper  substructure.  A  recent  specification  called 
for  the  ground  to  be  well  tamped  to  a  level  14  inches  below  the 
finished  floor  line  and  then  covered  to  a  depth  of  6  inches  with 
broken  stone,  the  voids  being  filled  with  small  stones  and  the 
whole  being  well  rolled  or  rammed  Into  place.  This  surface 
was  to  be  liberally  covered  with  hot  coal  tar,  and  after  setting,  it 
was  to  be  brought  to  a  level  by  one  inch  of  sand  and  tar,  the 
sand  being  heated  and  thoroughly  incorporated  with  a  mixture 
of  two  parts  of  coal  tar  and  one  part  of  coal  tar  pitch.  On  this 
were  to  be  placed  3  x  4-inch  yellow  pine  zinc-treated  sills,  the 
spaces  between  the  sills  being  filled  with  tarred  sand  and  packed 
while  hot  to  a  level  with  the  top  of  the  sills.  Over  this  was 
to  be  laid  a  course  of  254-«nch  treated  yellow  pine,  this  being 
covered  with  a  layer  of  roofing  felt,  and  finally  a  course  of 
i^-inch  hardwood  boards.  While  such  floors  are  c.vpensiv.  they 
are  very  permanent,  and  we  have  heard  of  cases  where  they 
have  been  in  use  for  twenty  or  thirty  years.— A/r.  G.  R.  Hender- 
son at  the  New  England  Railroad  Club. 
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HARRIMAN     LINES     ALL-STEEL    POSTAL    CAR. 


STEEL  POSTAL  CAR 


Hakriman  Lines. 


In  the  January,  1907,  issue  of  this  journal  there  were  illus- 
trated the  details  of  an  all-steel  60-ft.  passenger  coach,  de- 
signed and  built  by  the  Southern  Pacific  Company  at  the  Sacra- 
mento shops.  The  same  company  has  recently  completed  an  all- 
steel  postal  car,  which  in  general  features  of  construction  fol- 
lows very  closely  the  principles  used  in  the  passenger  coach. 

The  underframe  of  this  car  consists  of  two  12-in.  I-beams  as 
center  sills  and  two  Yz  x  iVj  x  7  in.  angles  as  side  sills.  These 
members  are  continuous  between  end  sills.  The  center  sills  are 
trussed  by  two  ij^  in.  truss  rods  passing  over  the  top  of  the 
bolsters  and  connecting  to  steel  castings  on  the  end  sills.  The 
center  and  side  sills  are  tied  together  between  the  bolsters  by 
5  in.  channels  set  with  the  web  vertical  and  secured  to  the  sills 
by  2J/2  X  2j^  in.  angles.  These  are  spaced  approximately  2  ft. 
apart.  The  sills  are  further  tied  together  by  the  needle  beams, 
which  are  built  up  of  J4  i"-  web  plates  and  z  y.  2,  in.  angles  into 
an  I-beam  structure.  A  ^  in.  cover  plate  passes  continuous  over 
the  top  of  the  center  sills  and  a  Y2  in.  plate  forms  a  bottom 
cover  piate  and  extends  continuous  between  the  side  siiis  below 
(he  center  sills.  The  underframe  is 
stiffened  by  four  sets  of  diagonal 
braces  consisting  of  5  »"•  channels 
arranged  and  connected  as  shown 
in  the  illustrations.  The  body  bol- 
sters are  double  and  of  cast  steel 
and  are  constructed  to  fit  around 
the  center  sills. 

The  side  framing  consists  of  2y^ 
X  4  in.  posts  extending  between  the 
side  sills  and  the  plate,  which  is  a 
4  X  4  in.  angle  continuous  the  full 
length  of  the  car.  These  posts  are 
spaced  as  shown  in  the  illustration 
and  are  stiffened  by  2^  x  4  in.  an- 
gles set  between  and  connected  to 
each,  forming  the  belt  rail.  Diago- 
nal braces  of  2  x  2  in.  angles  are 
fitted  on  either  side  of  the  door 
openings  as  shown.  The  end  fram- 
ing is  composed  of  rectangular  plates 
>4  X  3  in.  to  which  heavy  angles  arc 
riveted  and  extend  from  end  sill  to 
end  plate.  The  end  door  framing  is 
constructed  of  two  heavy  angles 
forming  a  Z-bar  and  adding  mate- 
rially to  the  strength  of  the  end 
CO'  Mructic-1.  Further  strength  and 
stiffness  is  obtained  by  the  placing  of 
a  5/16  in.  plate  20  in.  wide  horizon- 
tally across  the  car  and  securing  it 
to  the  end  and  side  plates. 


The  shape  of  the  roof  is  elliptical,  the  upper  deck  being  dis- 
pensed with.  It  consists  of  carlines  composed  of  5/16  x  i^  x 
45^  in.  angles  formed  to  the  proper  contour  and  secured  to  the 
side  plates.  The  outer  roof  lining  is  of  5/16  in.  sheet  steel,  ami 
the  inner  lining  is  of  similar  sheets,  which  are  flanged  on  the 
edges  and  riveted  to  the  carlines,  thus  forming  panels  2  ft.  in 
width.  This  construction  is  clearly  shown  in  the  view  of  the  in- 
terior of  the  car. 

The  side  sheathing  is  of  3/16  in.  steel  plate  up  to  the  belt  rail 
and  y^  in.  steel  plate  above  this.  A  letter  board  of  y%  in.  steel 
plate  12  in.  in  depth  covers  the  joint  of  the  roof  sheets  with  the 
side  sheets.  The  interior  finish  is  of  asbestos  board  secured  to 
the  wooden  filling  pieces  fitted  in  the  side  posts.  ■•:• 

The  flooring  is  formed  of  two  courses  of  corrugated  steel 
sheets,  between  which  two  courses  of  hair  felt  are  placed.  These 
rest  on  the  center  sills  and  longitudinal  angle  irons  secured  to 
the  cross  bearers  and  side  sills.  A  monolithic  cement  floor  is 
laid  on  top  of  the  upper  sheet.  '..".• 

The  lighting  is  by  electricity  generated  from  the  axle  and  the 
car  is  heated  by  direct  steam,  the  system  being  fitted  with  .an 
automatic  temperature  regulator.  Cottier  ventilators  to  the  num- 
ber of  14  are  fitted  in  the  roof.  The  car  is  carried  on  two  six- 
wheel  trucks  of  the  usual   Pullman  type.     The  interior  is  fitted 
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Eld  Frnminp 


Cross  SiTtiiin 


Spi^iml  Shaped  Angle 


Omaha  shops  a  steel  postal  car  of  a  desij^n  practically  identical 
with  the  one  above  described.  The  service  of  this  car  was  so 
satisfactory  from  the  beginning  that  it  has  been  decided  to 
build  thirty-four  more  of  the  same  type.  The  contracts  for  these 
arc  now  being  placed. 


TJ  Steel  Shftt 

^Eip«Dde.I  Metal 
//Xo.18  C"rrii;.'al»d  Iron 
=^Hair  Tell 
— pi'o.l«  Carrii|!;.-il<>d  Iron 


Sertiun  at  Nn..!!.-  Beam 


with   pouch    racks,   sorting  boards   and   pigeonholes   to   suit   the 
Government  specifications.     The  car  wciglis  116,900  lbs. 

The  Union  Pacific  Railway  has  also  recently  turned  out  of  its 


Variable  Speed  Motors  on  Machine  Tools. — For  driving  ma- 
chinery, motors  of  variable  speed  are  generally  required  for 
individual  applications  and  constant  speed  motors  when  a  group 
of  tools  is  driven  through  a  section  of  shafting.  Motors  can 
now  be  obtained  operating  upon  a  single  voltage  with  a  speed 
ratio  of  3  or  4  to  i,  and  in  some  cases  even  greater;  but  for 
railroad  purposes  we  think  that  a  change  ratio  of  2  to  i  is  gen- 
erally sufficient,  the  additional  variations  being  made  by  mechan- 
ical means.  This  enables  one  to  use  motors  of  a  lower  price 
than  where  a  large  speed  ratio  is  considered  important.  It  is 
perhaps  only  necessary  to  have  the  large  variable  speed  ratio 
where  a  piece  of  work  has  to  be  faced  in  a  boring  mill  from 
a  large  circumference  down  to  a  small  central  portion,  and  as 
such  classes  of  work  are  rare  in  locomotive  shops  there  seems 
to  be  little  absolute  need  for  the  higher  speed  ratios.  Three- 
wire  and  four-wire  multiple-voltage  systems  have  been  installed, 
but  we  doubt  if  there  is  sufficient  to  pay  for  the  complication  in 
wiring  over  the  single-voltage  method  of  speed  regtilation  by 
field  weakening.  Alternating  current  motors  are  very  satisfac- 
tory for  constant  speed  work,  but  it  is  often  thought  advisable 
to  limit  the  power  current  in  one  building  to  either  the  direct 
or  the  alternating,  in  preference  to  having  a  mixture  of  the  two. 
— Mr,  G.  /?.  HiHderson  at  the  New  England  Railroad  Club. 
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'  '      In-  the  January, '•  J90;?,  J^i<ne  of  ilii.s  journal   Jlicre   were  illus- 
."'.    tratcci    the    (ictaik    of    aJi    all-stccl    60-ft.    urisscn.ner    coach,    de- 
signed and  b'lilt  by  the  Southern  Pacific  Company  at  the  Sacra- 
•;    mcnto  shops.     Thf>  same  company  has  recently  completed  an  all- 
steel   postal   car,   which    In    general    features   of  construction    ful- 
.lows  very  closely  the  principles  used  in  the  passenirer  coach. 

V  ■ '.  :  The  tindcrframe  of  this  car  consists  of  two   u-in.  1-bcams  as 
;   center  sills  and  two  Jj  x  .J'i  x  7  in.  angle>  as  side  sills.    These 

..;•;  members  are  continnoiis  between  end  sills.  The  center  sills  are 
:      trussed   by   two    iji    in.    truss    rods   pas^in^   over   the   top   of   the 

V  bolsters  and  connecting  to  steel  castines  .,n  the  end  sills.  The 
:-  center  and  side  sills  are  tied  together  between  the  bolsters  by 
■     5  in.  channels  sot  with  the  woh  vertical  and  secured  to  the  sills 

by  2'£-   X  2K'   '"•   angles.     These  arc   spaced   appro .ximately   2   ft. 

apart.     The  sill.s  are  further  tied  together  by  the  needle  beams. 

which  are  built  up  oi^/^in.  web  plates  and  ^  \  ^  in.  angles  into 
-     an  I-bcam  structure.     A  li  in.  cover  plate  passes  continuous  over 

live   top   of   the   center   sills   and   a    ,'2    in.    plate    forms   a  bottom 
-'cover  plate  and  extends  continuou.s  botw<in  tin-  <uh-  strt«  below 

(he  center  sills.    The  itnderframe  is 

stiflFened   by    four    s'ets    of    diagonal  • 
•  braces    Consisting    of    5    in.    channel-, 
:•  arranged    and    conntfcte*!"  as    shown 
\;, in  the  illustrations.     The  body  bol 
r  '^ers  -arcdottble   anii   of   cast    stei  1 

and    are    constructed    to  ;  fit:., around 
^.    the  center  sills.  ,/.:;' 

'    The  side  fr.imiiig  a>nsists  of  2j4 
.  vXr  4  .ilil^■p^>Sts•  extending  between  the 

>ide  sills   and   the   plate,   which   is  a 

4  X  4  in.  angle  continuous  the   full 

length  of  the  ear.     'Fhese  posts  are 
I'    spac<:»J,  as  shown   in   the  illustration 

and  arc  stifFcncd  by  2]^  x  4  in.  an- 
gles   set    between    and    connected    t.> 

each,   forming  the  belt   rail.     Diago- 
nal braces  ol.  2  x^r.ihv  angles   are 

fitted    on    either    side    of    the    door 

openings  as   shown.     The  end   fram- 
ing is  composed  of  rectangular  plates 

fij  X  3  in.  to  which  heavy  angles  arr 

riveted  and  extend  fmm  end  sill  t" 

end  plate.    The  end  door  framing  i> 

c■ln^trllcted     of     two     heavy     angK  ~ 

forming  -a   Z-bar   and  adding   mate 

rially    to    the    strength    of    the    end 

cc    iructif.-i.      Further    strength    and 

stiffness  is  obtained  by  the  placing  "f 

a  5/16  in    plate  20  iti.  wide  horizon- 
tally across   the   car   and   securing    it 

to  the  end  and  side  plates. 


riie  shape  of  the  roof  is  elliptical,  the  upper  deck  being  di •.•,'. - 

-.-.peused  with.     It  ctmsists  of  carliiies  composed  of  S/i6;x  "r3<-;%:  ■ 

jt+'^s  >"•  angles  formed  to  the  proper  contour  and  secured  to  tl;.;:., 

side  plates.     Tlic  outer  roof  lining  is  of  V K";  in.  sheet   steel;  ;:.'7.' 

the  imier  lining  is  of  similar  sheets,   which  arc  flange<l  oh  't'ly 

e<lges  and   riveted   to  the   carlines.  thus   forming  panels  2   ft;   'ii' 
...  .        .  ..  - '  ■  j.\\  * 

width.      this  construction  is  clearly  shown  in  the  view  of  the  .n-'V.. 

terior  of  the  car.  •      .  .      ..■-.'■':'■:' 

'ilic  side  sheathing  is  of  3/16  in.  steel  plate  up  to  the  Wit  rnif,. 

.and  %  in.  steel  plate  above  this.     .\   letter  board  of  ;«  in.  stVv^  ;, 

plate  ij  in.  in  depth  covers  the  joint  of  the  roof  sheets  with  t^A'. 

side  sheets.     The  interior  linish  is  of  asbestos  board  secured  I'^v 

the  wooden  filling  pieces  t''tted  in  the  side  posts.  .  ".. 

The    Ihjorillg    is    formed    of    two    courses   of    corrugated   sti-tl' 

sheets,  between  which  two  courses  of  hair  felt  are  placed.  These... 

rest  on  the  center  sills  and  longitudinal  angle  irons  secured  to  • 

the  cross  be.irers   and   side   sills.     A    monolithic   cement   floor  is  , 

laid  on  top  of  the  upper  sheet.  -V 

The  lighting  is  by  electricity  generated  from  the  axle  and  t!;c 

car   is   heated   by   di.'cct   steam,   the   system   being   fitted   witii.itiL 

automatic  tClllperatlire  regulitor.     Cottier  ventilators  to  the  nuiu-   ' 

ber  of  14  are  fitted  in  the  roof.     The  car  is  carried  on  two  six..  ' 

wheel  trucks  nf  tlie  \isn:il    rnllinnn  type.     The  interior  is  fittV.f  • 
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irTwIShtpe*  *n«l!»  • 


.'■':  [^ '-■:-■':'- ';'^r.'^\'-      '.  ;7- >  Oni:ihn  siiops  a  sled  f>(»>tM  car  of  a  rlcstjiii  j>rA<:iicaH>'  i<lcritical 
.^H•._    -v:  ■•^  O-V-    ;^^  the  r»iTc  ;il)iivc  dtscrilKil;     Tlur   scrvJcc  6i  tlji"^  car  was   so 

y  . ,  •.■  S'?'V"^f''^"''*^y    ^j^^i'*'';!' .  the    l>t'}iit;"i'»}i    that    it    has    been    dooirlctl    t*> 
..;:-  lniil<l  iliirtjvfour more  of  the  saoic  type.!- Ti)c<-otitracl>i  for  thoso 

■  •...■/  are  riiow^t»ci»«r  place*!.        -'7  ,;."'5i"v  '■'.-•^'vv-"  .-^5  -  '"■'. 

,  T:  . .      VARjAMf,  Si'KKM  AI/jTOKs*  ON  XtiMCHif JC«  Tboi!s.---Por  driving  nia- 
vVhincry,    i«<>U)rs    of    variabfc  -spcftl    arc... p<'iK' rally    required    (<"»€ 

i;;-.  ■- iri'l'vitfual  applientunis  riii<l  constant  spoe*! motors,  wlien  a  priHip 
"V.'iV.ot'  l«.>ol>   i.s   (Iriven  thnjtigh   a   section  oL, shafting.      Motors   can 

■  ■  ■  i><>\v,_  be  obu.iinetl  aiK-ratiiiK  upon  a  sijiglc  vnhase  with  a  spco'I 
,  ;..V^:yAt4bi'<»f  3-or  4  't«  I.  innr-in  ffwicrasc^evcit  greater;  hilt  for 
-  railroad  purpose*^  wciliiiik  that  a  cliansc  ratio  of  2  t<T  t  is  gcn- 

;..^  orally  stilticieiit,  the  acMiti<iiial  xTiriatioiis  heinii  iu;i<k'  by  uurlian 

;7./,  i^'il  tncatis.      Tliis   cnahKs one  to  use  n»ilor>;  of  a  luyicr^pricc 

V  :•   tli.tn  vd[u?r.G, a  larp<>  speetl  ratiQ  .is  .consi<feTe^|  imiKirtaiit.  :  It  is 

?  iS  'iHTli«'ips  only:  necessary   to  hav^  tluv  lar^«;  varialile   .spe<>d   ratio 

; .■,.'\vhet-e  a  piece  of  work  has  to  be  faced  in  a  boring: mill   from 

■  'V  a  largv  circumference  doVvii  to  a  small  central  i>ortion.  and  a> 
:'':.' .8ticlv  classed  T>f  work  are  rare  m  kH-omotivc  shops  there  Jiipenls 

....     r;to  be  little  absolute' need  for. the  higlicr  speed  ratios.     Throe- 

•*5^:/.     >''^'''c  and  four-wire  nuiliiple-voltago  s\  sterns  have  Ik-ou  installed. 

••^-'.Hbut  we  «loubt  if  there  i.s  suflieicnt  to  pay  for  the  complication  in 

:V'    wiring:  over  the   sinjile-voltage   method  <vf   jspeed   re^^ulation   by 

.       .  ^  :  :-."->  Alternating  current  moiors  arc  very  satisfac- 

'      -.vy-         ;..,:.  i,    .:■■:/.-  '■"■:    ;       ..-   /^;  ..*;."  :^'.\ -'\^  for  constant  speed  work,  but  it  is  jgften  tlion>;ht  advisaWe 

v^ilh   poijch    racks,   J^ifrting  boards   atfd   piK<?onholcs  " (ei   siiit ! .tKc   ;  to  limit  the  power  current  in  one  buildinj:;  to  x^tlhor  the  «lirect 

<«overnnu'nt  specifications.      The  car  weighs   ii().9oo  lbs.  .'.or  the  alternating,  in  preference  trt  having  a  mixture  of  the  two. 

I'he  Union  Pacilic  Railway  has  also  recently,  turned  out  o£  its      •--sAf r»  ^.  J?.  Ih'Hdcrson  at  the  A't^tc  England  Railroad  Club. 
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Through  the  courtesy  of  Mr.  J.  Kruttschnitt,  director  of  main- 
tenance and  operation  of  the  Union  Pacific  System  and  Soutli- 
ern  Pacific  Company,  we  are  enabled  to  present  the  following 
comparative  statement  of  the  cost  of  maintaining  steel  and  wood- 
en cars.  This  statement  is  for  cars  of  approximately  the  same 
age  and  capacity  and  covers  a  period  of  2^/2  j'ears,  from  Septem- 
ber I,  1904,  to  February  28,  1907. 


Kind  of  car. 

Av.  No.  of 
cars. 

Total  cost  of 
repairs. 

Av.  cost  repairs 
per  car  per  month 

Stte/  Cars  : 

Rallnst 

460 
2.304 
1.594 

300 
2.289 

297 
1.419 

871 
1.693 

$71,291.81 

108,323.29 

165,959.57 

39.322.92 

72,024.30 

.32,198.04 

134.019.10 

261.613.43 

55.908.34 

J5.17 

1.57 

3  47 

4.37       !^:. : 

1.05 

3.61 

3.16 
10.01 

•Urt-w 

Coal 

Dump 

Flat 

FHrnitwre 

Gondola  or  Ore 

Oil 

1.10 

Xotal 

11.227 

$940,660.90 

$2.79      '!■■•■ 

H'oodrn  Cats: 
liall.ist 

457 

6.247 

127 

512 

278 

247 

2.700 

$65,560.89 
735.405  53 
14.329.81 
15,699.75 
61.999.51 
96,910.90 
291.940.19 

$4.78         :.,: 

Box ■  • . 

Coal 

Flat.. 

3.76       .  . 
1.02         'V. 
7.44        ,-  V 
13.05          ; 
3  61 

Oil 

Stock -  • 

Total 

10.568 

51.281.846.58 

$4.04 

Of  the  so-called  steel  cars  the  ballast,  coal,  dump,  gondola  and 
ore  and  oil  cars  are  of  all-steel  construction;  the  box,  furniture 
and  stock  cars  have  steel  underframes ;  one  hundred  of  the  flat 
cars  are  all-steel  and  the  remaining  2,189  have  wooden  floors. 
The  high  cost  of  repairs  for  the  oil  cars  is  due  to  the  fact  th.it 
alterations  which  it  was  found  necessary  to  make  on  these  cars 
shortly  after  they  were  placed  in  service  were  charged  to  the 
repair  account. 


CONVENTION  NOTES.  ■  ^ 

The  attendance  at  the  conventions  was  larger  than  ever  be- 
furc.  The  meetings  were  especially  well  attended  and  the  pro- 
ceedings were  followed  much  more  closely  than  usual.  Care 
had  been  taken  to  eliminate  all  disturbing  noises  and  the  speak- 
ers were  able  therefore  to  make  their  remarks  more  effective 
than  usual.  Usually  near  the  close  of  each  convention  the  atten- 
dance begins  to  fall  off,  but  this  year  it  held  up  to  the  very  last 
moment.  The  exhibits,  both  as  to  general  appearance  and  in 
detail,  were  far  beyond  any  of  the  previous  ones.  This  fact  was 
appreciated  by  the  railroad  men   present,  most  of  whom  found 

it  neces.sary  to  devote  a  considerable  amount  of  time  to  them. 
*  *  *  *  If  *  * 

It    is   unfortunate   that   more   younger   men    did   not   take   an 
active  part  in  the  meetings.     Very  few  of  them  participated  in 
the   discussions.     A   systematic   effort   should   be   made   to   "line- 
them  up"  and  to  develop  them  for  more  effective  work. 

^  *  if  :^  *  *  * 

The  executive  committees  should  sec  to  it  that  some  attempt 
is  made  to  have  the  reports  in  the  hands  of  the  members  earlier 
than  usual  before  the  next  conventions.  As  it  is,  and  has  been 
in  the  past,  the  reports  are  received  by  the  members  too  late 
for  them  to  make  a  careful  study  of  more  than  a  very  few  of 
them  before  the  conventions  and  they  are  thus  not  in  a  position 
to  discuss  them  intelligently.  The  reports  should  be  sent  to  the 
members  at  least  30  days  before  the  convention.  Such  report^ 
as  are  not  received  in  time  should  be  held  over  for  a  year  and 
the  committees  should  be  censured. 

Under  present  conditions  the  members  do  not  have  time  t^ 
prepare  a  carefully  thought  out  discussion  of  the  papers  in  whicli 
they  arc  specially  interested,  but  speak  on  the  "spur  of  the  mo- 
ment." Because  of  this  they  do  not  always  succeed  in  making; 
their  meaning  very  clear  and  often  considerable  time  is  wasted 
because  in  th«  hurried  reading  of  a  report  they  may  overlook  im- 
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portaiit  parts  or  fail  to  grasp  the  import  of  the  paper  as  a  whole. 
Next  only  should  the  reports  be  issued  earlier,  but  those  who 
arc  especially  well  qualified  to  discuss  them  should  be  asked  in 
advance  to  prepare  a  discussion  and  if  they  cannot  attend  the 
convention  to  forward  it  to  the  secretary.  This  will  bring  out 
much  important  data  and  will  also  afford  a  good  means  of  get- 
ting the  younger  members  to  take  a  more  active  part  in  the 
work  of  the  associations. 

*  *  *.•■....•.'..■♦•;•  ■•■■-■^^{  ■■■■•.;:■■*  ♦ 

Tlie  committees  gave  more  attention  than  usual  to  presenting 
tlic  reports  in  abstract,  but  there  is  still  much  room  for  improve- 
uKiit  in  this  direction.  The  suggestion  has  been  made  that  each 
Kjnmiittee  submit  for  approval  an  abstract  of  its  report,  suitable 
fur  presentation  before  the  convention,  at  the  same  time  that 
the  report  is  sent  to  the  executive  committee  for  final  approval 
before  printing. 

l^idoubtedly  the  three  most  important  papers  which  were  con- 
sidered at  the  Master  Mechanics'  Association  were  the  New 
Vork  Central  Lines  apprentice  system,  described  in  a  paper  pre- 
pared by  Messrs.  Cross  and  Russell;  the  paper  on  "Shop  Cost 
Systems,"  presented  by  Mr.  Lovell,  and  the  report  of  the  com- 
mittee on  superheating.  That  the  shortage  of  skilled  labor  and 
tlic  difficulty  of  securing  good  foremen  is  getting  to  be  a  serious 
problem  in  the  mechanical  department  of  our  railroads  was 
evinced  by  the  enthusiastic  discussion  of  the  apprenticeship  ques- 
tion. 

It  is  rather  discouraging  that  there  was  not  a  more  thorough 
discussion  of  Mr.  Lovell's  paper  and  it  would  seem  that  very 
few  of  those  present  had  any  idea  of  its  value  or  broad  signifi- 
cance. There  can  be  no  question  but  what  the  output  of  a  shop 
depends  much  more  on  its  organization  than  upon  the  equip- 
ment and  that  the  only  way  to  make  any  considerable  general 
improvement  in  a  shop  is  to  bring  up  the  efficiency  of  each  in- 
dividual in  it.  '1  he  possible  returns  from  this  source  are  many 
times  greater  than  from  anything  which  can  be  accomplished  by 
improving  the  equipment,  ihe  Santa  Fe  has  been  very  fortu- 
nate in  having  evolved  a  system  by  which  the  efficiency  of  each 
man  in  the  organization  can  be  accurately  determined,  either  in 
tile  shops,  or  roundhouses,  or  the  efficiency  of  the  shop  or  round- 
liouse  as  a  whole  can  be  determined.  Possibly  this  feature  may 
have  been  considered  too  briefly  in  Mr.  Lovell's  paper  and  those 
of  our  readers  who.  may  wish  to  make  a  more  complete  study  of 
it  can  easily  do  so  by  referring  to  the  articles  in  our  June  paper 
on  the  "Methods  of  Exact  Measurement  Applied  to  Individual 
and  Shop  Efficiency  at  the  Topeka  Shops  of  the  Santa  Fe,"  by 
Mr.  Harrington  Emerson,  and  "Roundhouse  Betterment  Work," 
by  Mr.  J.  F.  Whiteford.  This  question  of  individual  efficiency 
is  not  something  that  is  tied  up  to  the  bonus  system,  but  it  can 
be  worked  out  easily  under  other  systems,  as  suggested  by  Mr. 
Vaughan  in  the  discussion  of  the  paper. 

The  report  on  superheating  was  a  very  careful  study  of  the 
results  which  have  been  gained  on  this  continent  up  to  the  pres- 
ent time.  The  discussion  was  rather  disappointing  in  that  so 
few  took  part,  but  this  is  not  to  be  wondered  at  when  we  learn 
that  at  the  end  of  1906  there  were  only  19  locomotives  in  the 
States  which  were  equipped  with  superheaters  and  that  si.x  of 
these  were  on  the  Rock  Island  System.  The  Canadian  Pacific 
Railroad  at  that  time  had  176  superheater  engines  in  service 
•iiid  has  since  received  or  has  on  order  176  additional  ones. 
1  hat  the  application  of  the  superheater  to  locomotives  has  been 
successfully  solved  and  that  the  credit  for  adapting  it  to  the 
conditons  met  with  on  this  continent  is  almost  entirely  due  to 
ihe  Canadian  Pacific  Railroad  and  Mr.  Vaughan  is  be\ond  ques- 
tion. The  roads  in  the  States  have  been  very  slow  in  taking 
this  matter  up  and  possibly,  as  suggested  by  Mr.  Vaughan.  this 
was  a  wise  move  on  their  part,  as  they  were  relieved  of  all  the 
trouble  and  expense  to  be  met  with  in  developing  a  feature  of 
this  kind  for  practical  use  and  yet  Mr.  Vaughan  frankly  admitted 
that  while  the  difficulties  which  were  met  with  on  the  Canadian 
Pacific  were  very  great,  yet  in  spite  of  this  the  railroad  was  the 
gainer  from  a  financial  point  of  view.  Now  that  the  Canadian 
Pacific  have  paved  the  way  it  is  to  be  hoped  that  the  railroads 
»n  the  States  will  take  advantage  of  what  has  been  accomplished. 


MASTER   MECHANICS'  ASSOOATION. 


Fortieth   Annual  Convention. 


'ifte  convention  was  called  to  order  on  June  12th  on  the  Steel 
Pier  at  Atlantic  City  by  the  president,  Mr.  J.  F.  Deems.  Mr. 
Deems'  address,  part  of  which  is  reproduced  on  page  253,  was 
of  an  entirely  different  order  from  that  which  is  customary.  No 
attempt  was  made  to  review  in  detail  the  work  of  the  Associa- 
tion or  to  suggest  means  of  solving  the  present  motive  power 
department  problems.  Mr.  Deems  confined  himself  to  calling 
attention  to  the  most  important  problem  before  us  at  this  time, 
that  of  men,  the  training  and  building  up  of  vicn  for  the  Zi'ork 
of  the  future.  The  address  was  short,  forceful  and  to  the  point 
tnd  was  characteristic  of  the  man  who  made  it.  It  met  with 
the  hearty  approval  and  indorsement  of  those  present. 

The  secretary's  report  showed  the  present  membership  to  be 
as  follows:  Active,  819;  associate,  17;  honorary,  4;  total,  87O. 
The  treasurer's  report  showed  a  balance  on  hand  of  $2,739.11. 

Mr.  A.  B.  Marsh  has  completed  his  four  years'  course  in  the 
Joseph  T.  Ryerson  &  Sons  scholarship  at  Purdue.  This  scholar- 
ship will  be  continued  for  another  four  years.  There  are  three 
vacant  Master  Mechanic  scholarships  at  Purdue  University.  Be- 
ginning with  the  next  college  year  there  will  be  four  Master 
Mechanic  scholarships  vacant  at  Stevens  Institute  of  Technology, 
Hoboken,  N.  J.  Messrs.  J.  Snowden  Bell  and  Lawford  H.  Fry 
were  elected  as  associate  members.  Messrs.  W.  C.  Ennis  and 
Henry  Elliott  were  elected  to  honorary  membership. 

Mechanical  Stokers. — The  report  was  received  and  the  com- 
mittee was  continued  for  another  year.  In  discussing  the  re- 
port Mr.  J.  F.  Walsh  stated  that  he  had  found  the  mechanical 
stoker  necessary  and  successful  with  the  narrow  and  long  fire- 
bo.Kcs  on  heavy  locomotives  in  freight  service,  but  that  witli 
wide  fire-boxes  on  engines  doing  the  same  work  it  was  not  nec- 
essary. 

Shrinkage  Allowance  of  Tires  and  Design  of  Wheel  Cen- 
ters.— The  report  was  accepted  and  the  committee  was  instructed 
to  prepare  its  recommendations  for  letter  ballot.  The  lip  on  the 
outside  of  the  tire  was  recommended  because  it  made  a  much 
simpler  machine  job  than  when  on  the  wheel  center  and  on  the 
inside.  The  sudden  increase  in  shrinkage  recommended  for 
wheels  above  66  in.  in  diameter  is  due  to  the  greater  elasticity 
and  flexibility  of  the  larger  wheel  centers. 

Locomotive  Lubric.vtion. — The  consideration  of  this  report 
precipitated  a  lively  discussion,  mainly  as  to  the  recommenda- 
tions of  the  committee  concerning  the  number  of  miles  to  be  run 
per  pint  of  oil.  Several  instances  were  cited  of  exceptionally 
good  records  which  had  been  made,  but  the  general  opinion 
seemed  to  be  that  these  were  due  to  the  expenditure  of  more 
time  and  trouble  than  could  reasonably  be  expected  of  the  engi- 
neer. 

Apprentice  System  on  the  New  York  Central  Lines. — This 
was  the  most  important  paper  presented  at  the  convention.  The 
complete  paper  and  the  more  important  parts  of  the  discussion 
will  be  found  on  page  253  of  this  issue. 

Shop  Cost  Systems. — The  individual  paper  on  this  subject, 
prepared  by  Mr.  A.  Lovell,  superintendent  of  motive  power  of 
the  Santa  Fe,  was,  in  his  absence,  abstracted  by  Mr.  Harrington 
Emerson.  Next  to  the  apprentice  question  tins  was  the  most 
important  subject  under  consideration  and  it  is  unfortunate  that 
there  was  not  a  more  thorough  and  complete  discussion.  That 
part  referring  to  the  determination  of  the  efficiency  of  the  indi- 
vidual workman  or  of  the  shop  as  a  whole  is  of  vital  impor- 
tance, and  sooner  or  later  our  railroad  managements  have  got 
to  come  to  the  full  realization  of  this  if  they  expect  to  produce 
the  best  results.  Part  of  the  discussion  is  reproduced,  in  con- 
nection with  the  paper,  on  another  page. 

Superheating. — The  report  was  abstracted  by  Mr.  H.  H. 
Vaughan.  Mr.  C.  A.  Seley  said  that  his  road  had  made  some 
changes  in  the  arrangement  of  the  Cole  superheater,  which  is  now 
giving  satisfactory  results. 

Mr.  Vaughan  said :  "This  question  of  superheating  is  develop- 
ing rather  peculiarly.    We  are  in  it  very  heavily.    At  the  end  of 
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this  year  we  shall  have  about  375  engines  equipped  with  super- 
heaters, all  big  engines ;  and  in  the  States,  while  there  have  been 
a  few  spasmodic  instances,  nothing  at  all  has  been  done  on  any 
large  scale.  In  my  opinion  the  roads  in  the  States  have  done  very 
wisely.  We  have  had  a  great  deal  of  trouble  in  our  experimen- 
tal work  with  superheaters.  We  have  made  money,  but  we  have 
had  a  lot  of  things  to  find  out.  I  believe  inside  of  another  year 
Wf  can  definitely  and  reliably  say  that  you  can  equip  engines  with 
superheaters,  and  if  you  will  give  them  attention — not  expense, 
but  attention — you  can  run  without  any  more  trouble  than  you 
have  with  the  ordinary  simple  engine.  I  would  like  to  empha- 
-  size  the  difference  between  attention  and  expense.  If  a  device 
is  put  on  an  engine  and  when  an  engine  comes  in  and  a  damper 
packing  is  leaking,  and  a  man  goes  to  work  and  sticks  a  gasket 
in  the  joint,  and  the  round-house  foreman  sees  the  damper  is 
not  working,  and  lets  it  go,  and  the  flame  is  going  through  the 
tubes,  and  they  deteriorate  at  the  return  bend,  and  then  a  return 
bend  blows  off  and  it  is  necessary  to  take  down  the  headers  and 
cut  the  engine  out  of  service,  and  the  transportation  department 
says,  as  1  heard  one  man  say, — "We  call  them  freezers,  not  su- 
perheaters,"— that  all  comes  from  lack  of  attention.  It  would 
not  have  cost  five  cents  to  have  replaced  the  packing  right  in 
the  first  place.  If  we  are  going  to  give  up  a  device  that  will 
save  from  10  to  20  per  cent,  on  coal  just  because  we  cannot  get 
round-house  machinists  and  foremen  to  pay  attention  to  things, 
we  are  going  on  the  wrong  track.  It  is  a  question  of  attention 
with  superheaters,  and  not  of  expense." 

"We  have  the  records  from  passenger  service  of  the  number  of 
failures,  and  of  these  failures  a  large  number  came  from  the 
use  of  bronze  nuts.  There  arc  only  three  failures  that  are  seri- 
ous in  198,000  miles,  'ihat  shows  delinitely,  I  think,  that  you 
do  not  have  enough  engine  failures  with  superheaters  to  con- 
demn them.  The  road  records  show  that  they  do  make  a  satis- 
factory saving  in  coal.  Therefore  I  think  superheating  is  a  thing 
that  is  worthy  of  careful  attention  and  should  be  taken  up  prop- 
erly. 1  would  like  to  call  one  more  point  to  your  attention.  We 
frequently  hear  it  stated  that  our  coal  only  costs  us  $1.50  or  so 
and  it  is  hardly  worth  our  while  to  go  to  the  superheating,  al- 
most always  forgetting  that  coal  that  costs  $1.50  originally  may 
not  cost  ?i.50  where  it  is  burned.  It  costs  money  to  haul  coal 
to  the  place  where  it  is  burned.  There  are  many  roads  showing 
coal  at  $1.50  on  the  performance  sheets,  that  are  hauling  it  300 
and  400  miles  before  it  is  used.  You  cannot  haul  it  much  under 
one-half  a  cent  per  ton  per  mile  and  that  runs  up  very  quickly, 
and  there  are  very  few  roads  that  cannot  afford  to  spend  $800 
or  $1,000  on  a  new  engine." 

"Since  going  to  superheating  we  have  reduced  the  pressure  on 
all  our  new  engines  built,  to  180  lbs.,  increasing  the  size  of  cylin- 
ders in  prcjportion,  and  so  far  as  we  can  see,  with  equally  satisfac- 
tory rcsidts.  We  are  going  to  derive  the  benefit  from  decreased 
boiler  troubles,  and  get  the  same  economy,  and  just  as  lively  an 
engine." 

In  reply  to  a  question  from  Mr.  A.  W.  Gibbs  as  to  the  size  of 
piston  valves  and  forced  lubrication,  Mr.  Vaughan  said:  "We 
use  a  ii-inch  piston  valve  for  a  21-inch  cylinder,  and  we  have 
since  enlarged  that  cylinder  to  22}/^,  and  still  use  the  ii-inch 
valve,  with  results  entirely  satisfactory.  I  have  had  a  feeling 
though  that  we  have  gone  about  as  far  as  is  necessary  in  put- 
ling  an  ii-inch  valve  on  a  22j/^-inch  cylinder.  Of  course  that  is  a 
considerably  smaller  valve  than  you  would  use  in  general  prac- 
tice with  saturated  steam.  Forced  lubrication  I  do  not  believe 
to  be  necessary.  I  think  the  sight  feed  lubricator  works  better 
on  a  superheated  engine  than  on  a  saturated  engine." 

C.\usE  OF  Lk.\kv  Fluks. — Mr.  M.  E.  Wells  in  opening  the 
tliscussk)n  of  his  paper  called  attention  to  a  letter  from  Mr.  W. 
11.  Lewis,  stating  that  nearly  one-half  the  engines  came  in  dry 
but  leaked  after  they  were  placed  over  the  cinder  pit  because 
of  filling  them  up  with  cold  water. 

Mr.  H.  P.  Rocsch  (Southern)  stated  that  flue  leakage  in- 
creased in  the  same  ratio  as  the  number  of  times  the  fires  are 
knocked  or  the  boilers  washed.  He  mentioned  several  tests 
which  he  had  made,  one  of  these  being  as  follows :  "W^e  took  an 
t)rdinary  wide  firebox  locomotive  with  385  flues  and  put  it  over 
the   cinder   pit   and   knocked   the    fire.      Preliminary  to   this  test 


we  opened  up  the  front  end  and  cleaned  off  one  flue  and  arranged 
a  long  piece  of  wood,  with  a  micrometer  attachment  in  the  rear 
end  of  it.  After  the  fire  was  knocked  it  still  had  135  pounds 
pressure,  or  358  degrees  of  heat.  The  length  of  the  flue  was 
taken,  and  at  the  same  time  this  length  was  scribed  on  the 
side  of  the  boiler.  After  the  engine  stood  quiet  for  three  hour-, 
and  fifty  minutes  without  any  water  being  injected  into  the  boiler, 
the  pressure  had  dropped  to  six  pounds,  or  230  degrees  tein- 
boiler  had  contracted  just  an  eren  sixteenth  inch  in  the  length, 
corresponding  to  the  length  of  the  flue,  and  the  flue  had  con- 
tracted 2)/i2  inch,  showing  that  the  flue,  through  the  action  of 
the  air  through  it,  had  contracted  more  than  the  boiler  itseli'. 
After  the  engine  stood  two  hours  and  thirty  minutes  longer 
the  pressure  had  dropped  to  six  pounds,  or  230  degrees  tem- 
perature. We  found  then  that  the  boiler  had  contracted  14/64 
inch  while  the  flue  had  contracted  but  9/64  inch,  showing  that 
owing  to  the  difference  in  the  amount  of  metal  in  the  boiler  and 
flues,  the  final  contraction  of  the  boiler  was  greater  than  that 
of  the  flues,  and  produced  a  pushing  and  pulling  action. 

Proper  Spacing  of  Flues  in  High  Pressure  Boilers. — The 
report  was  read  by  Mr.  C.  E.  Fuller,  following  which  Mr.  Tongo 
presented  a  supplementary  report  including  an  account  of  the 
saving  which  had  been  effected  on  one  road  by  a  redesign  of  the 
flue  spacing  in  its  locomotives. 

Mr.  Wells  said  that  he  believed  there  was  no  question  but 
what  wider  spacing  of  the  flues  was  an  advantage,  particularly 
with  poor  water.  ^.• 

Mr.  Gaines  drew  attention  to  the  fact  that  by  the  use  oi  a 
.smaller  back  end  on  the  flues,  all  the  advantages  of  the  wider 
spacing  were  obtained.  He  also  mentioned  that  a  too  generous 
use  of  the  rollers  was  responsible  for  much  flue  leakage.  Mn  ., 
West  stated  that  his  road  was  following  the  methods  rcC(jni- 
mended  by  Mr.  Gaines  with  much  success. 

Mr.  W.  Forsyth  stated  that  the  facts  brought  out  in  this  report 
had  been  known  for  several  years,  and  it  was  peculiar  that  tlie 
builders  still  used  the  narrow  spacing.  He  suggested  that  care- 
ful tests  should  be  made  on  the  matter  of  flue  spacing  and  Uie 
evaporation   from  flues  of  varying  lengths.  -^'      ■ 

Mr.   V.   H.   Clark  reported  that  his  experience  had  been  that..:' 
wider   spacing  did   not  always   result   in  improvement,   and  that 
other  affecting  conditions  should  be  considered. 

Mr.  Vaughan  stated  that  flue  spacing  was  largely  a  matter  of 
conditions.  Engines  with  narrow  bridges  run  satisfactorily  in 
good  water  districts,  but  bad  water  districts  required  wider 
bridges.  He  believed  that  a  mistake  was  made  by  heavy  prosser- 
ing  of  flues  in  bad  water  districts,  as  this  gave  an  excellent 
opportunity  for  the  accumulation  of  scale  and  neutralized  the 
benefit  of  the  wider  bridges.  He  advised  doing  away  with  pros- 
scring  altogether  in  bad  water  sections.  He  did  not  agree  with 
the  idea  of  using  fewer  flues  to  save  the  cost  of  safe-ending 
them;  the  boiler  should  have  all  the  flues  possible  so  long  as  the 
circulation  is  not  interfered  with.  Mr.  Vaughan  also  opposed  the  .. 
idea  of  going  to  the  expense  of  making  careful  tests  on  this 
subject,  as  he  did  not  believe  that  such  tests  could  be  made  with 
sufficient  accuracy  to  give  lesults  of  value.  He  instanced  the  St. 
Louis  tests  as  an  example.  ; 

Mr.  Wagstaff  agreed  with  Mr.  Vaughan  in  that  each  different 
set  of  conditions  required  different  treatment.  He  said  that 
flues  were  like  otlier  things,  in  that  good  care  would  give  equally 
good  results. 

Mr.  W.  Forsyth  moved  that  a  committee  be  appointed  to  ascer- 
tain the  most  economical  spacing  of  flues  in  locomotive  boiler'^, 
and  the  relative  value  of  the  heating  surface  of  flues  of  different 
lengths. 

This  motion  was  opposed  by  Mr.  Vaughan  for  reasons  as 
stated  above;  also  by  Mr.  Mcintosh  on  the  same  grounds.  The 
motion  when  put  to  a  vote  was  lost.  The  committee  was  con- 
tinued another  year. 

Results  of  use  of  Different  Valve  Gears. — The  report  of.'., 
the  committee  was  read  by  Mr.  Seley. 

Mr.  Gaines  brought  up  a  point  in  favor  of  the  Walschaert  gear, 
in  that  on  his  road  it  had  become  necessary  to  relieve  the  en- 
gineers  of   responsibility    for    inspection    at    points    where   there 
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were  no  inspection  pits,  because  of  the  impossibility  of  their  get- 
ting underneath  the  engines. 

Mr.  E.  A.  Miller  stated  that  during  four  months  he  had  had 
ij  failures  of  valve  gear  on  15  engines  equipped  with  the  Ste- 
phenson motion  and  only  i  failure  on  10  engines  with  the  Wal- 
schaert  gear. 

Messrs.  Manning  and  Mcintosh  reported  entire  success  with 
tlic  Walschaert  valve  gear  engines  on  their  roads.  These  cover 
practically  all  types  with  both  piston  and  slide  valves. 

Blanks  for  Reporting  Work  on  Engines  Undergoing  Re- 
P^^IRS. — The  report  of  the  committee  was  read  by  Mr.  Pratt. 

Mr.  Gaines  stated  that  no  form  was  provided  for  showing  daily 
how  many  engines  were  ready  for  service,  and  how  many  in 
tliop  and  for  what  class  of  repairs.  He  considered  that  such  a 
blank  should  be  provided. 

Mr.  Harrington  Emerson  spoke,  in  part,  as  follows :  "In  look- 
ing over  the  repairs  of  a  large  railroad  company,  we  iind  that 
certain  divisions  will  suddenly  go  all  to  pieces,  they  would  appa- 
rently be  in  first-class  condition,  and  inside  of  thirty  days  there 
was  no  motive  power  available,  all  the  engines  in  the  shop  vir- 
tually. That  was  the  kind  of  thing  we  ran  up  against  on  our 
road,  so  a  method  was  devised  that  took  the  matter  very  largely 
out  of  the  hands  of  the  operating  officials  as  far  as  information 
was  concerned.  Every  single  engine  was  put  on  an  efficiency 
basis,  in  the  same  way  that  the  men  were  put  on  an  efficiency 
basis.  The  average  of  all  the  engines  on  the  division  had  to 
average  100.  If  they  did  not  average  100,  it  was  evident  that 
the  engines  were  dropping  backward,  and  we  would  find  our- 
selves in  a  hole.  Jf  on  the  other  hand  the  engines  averaged 
more  than  loo  on  the  monthly  average  we  knew  the  conditions 
as  to  that  division  were  satisfactory.  In  connection  with  that 
llie  tonnage  by  months  for  a  series  of  years  was  plotted  in  con- 
nection with  each  particular  division,  so  that  it  was  possible 
to  say,  without  asking  anybody  whatever,  in  a  general  way, 
(xaeily  the  period  of  the  year  when  all  the  engines  on  any  par- 
ticular division  would  be  required  for  very  heavy  .service,  and 
alio  the  particular  time  of  the  year  when  it  would  be  con- 
venient to  shop  more  engines  from  a  particular  division  than  at 
some  other  period. 

"Working  along  these  lines  it  has  been  possible  to  plot  the 
ffiicicncy  of  the  engines  at  any  moment  whatever,  the  efficiency 
of  all  the  engines  on  the  division,  and  plan  months  ahead  as  to 
just  exactly  how  many  engines  sliould  go  into  the  shop  and  to 
tell  the  master  mechanic  three  or  four  months  ahead — you  must 
put  so  many  engines  into  the  shop  next  August,  because  if  you 
do  not  put  them  in  in  August  you  will  be  in  trouble  in  Septem- 
ber or  October,  and  that  has  introduced  an  entirely  different 
method  from  the  one  with  which  I  was  formerly  actiuaintcd,  for 
shopping  and  looking  after  engines.  I  believe  a  paper  on  that 
subject  by  the  men  who  now  have  charge  of  the  system  would  be 
:ni  exceedingly  interesting  one  for  this  association  at  some  future 
time." 

Mr.  Gaines  moved  that  the  committee  be  continued  and  in- 
structed to  investigate  what  is  being  done  along  the  lines  men- 
tioned by  Mr.  Emerson.     This  motion  was  carried. 

Development  of  Motor  Cars  jor  Light  Passenger  Service. — 
1  he  report  of  the  committee  on  this  subject  was  read  by  the 
chairman,  Mr.  Ball.  The  report  was  supplemented  by  a  brief 
description  of  the  Kobusch-Wagenhals  steam  car  being  built  by 
the  St.  Louis  Car  Co.  It  was  amiounced  that  the  report  would 
lie  accompanied  by  a  number  of  illustrations  when  it  appeared 
in  the  proceedings.         'vT^^I-rv-"  ^  ,:''■':''; 

There  was  no  discussion.    ^':'.-\\ 

Proper  Width  of  Track  on  Cui?VES  to  Secure  Best  Results 
\\  iTH  Engines  of  Different  Lengths  of  Rigid  Wheel  Base. — 
I  he  chairman  of  this  committee  state<l  that  it  was  not  ready 
to  report  and  asked  that  it  be  continued. 

A  Blank  Form  to  Give  a  History  of  Locomotive  Movement 
AT  Terminals. — The  report  of  the  committee  on  this  subject 
was  presented  in  abstract  by  Mr.  Basford.  He  explained  that 
*he  blanks  and  methods  advocated  should  not  in  any  manner 
be  considered  as  a  means  by  which  one  department  could  throw 
the  blame  on  another.     They  are  intended  to  assist  in  reducing 


delays  by  the  co-operation  and  mutual  assistance  of  the  depart- 
ments. He  also  explained  that  the  blanks  were  not  intended  for 
continuous  use,  but  only  during  periods  of  congestion  when  it 
is  necessary  to  closely  follow  every  locomotive. 

Mr.  Clark  stated  that  he  had  a  similar  set  of  blanks  in  use  and 
found  them  of  much  value  during  congestion. 

Mr.  Parish  said  that  he  had  found  such  blanks  of  so  much 
value  during  rush  times  that  he  believed  it  would  pay  to  use  them 
all  the  time. 

Mr.  Vaughan  did  not  agree  with  the  committee  tliat  the  blanks 
should  show  under  the  head  of  "mechanical  delay"  only  unnec- 
essary delay,  but  thought  this  column  should  include  all  the  time 
the  engine  was  in  the  round-house. 

Mr.  Miller  explained  a  blank  which  he  was  using  with  satis- 
factory results.  This  gave  in  some  detail  the  time  of  the  loco- 
motive from  the  time  it  arrived  in  the  yard  until  it  was  ordered 
out  and  left  the  yard. 

Mr.  ^lanchester  explained  that  a  similar  blank  on  his  road 
had  resulted  not  only  in  improving  the  terminal  movement  to 
some  extent,  but  also  in  showing  up  the  physical  sliortcomings  of 
some  terminals  so  clearly  as  to  make  it  easy  to  get  appropriations 
to  improve  matters. 

Other  members  reported  the  use  of  similar  blanks  with  much 
success.  There  was  some  discussion  of  Mr.  Vaughan's  point  of 
placing  all  the  time  at  the  terminal  under  the  head  of  "mechan- 
ical delay,"  but  no  conclusion  was  reached. 

L0C0.M0TIVE  Failures,  Records  and  Results  of  Keeping 
Them. — The  paper  on  this  subject  by  Mr.  W.  E.  Dunham  was 
read  by  Mr.  Pratt. 

Mr.  Gaines  suggested  that  it  might  be  advisable  to  appoint 
a  committee  to  confer  with  the  American  Railway  Association  to 
determine  a  correct  standard  for  an  engine  failure. 

Mr.  Manchester  considered  there  were  many  good  sugges- 
tions in  the  report,  but  criticized  some  of  the  blanks  suggested 
therein  as  being  too  slow  of  action. 

Mr.  E.  A.  Miller  stated  that  on  his  road  a  blank  had  been  in 
use  about  two  years,  on  which  the  engineer  rei)orle<l  directly  to 
the  superintendent  of  motive  power.  From  this  a  monthly 
statement  of  engine  failures  showing  87  items  was  worked  up. 
By  this  means  failures  had  been  reduced  50  per  cent.  This 
scheme  also   included  a   record  of  man' failures. 

Mr.  Roope  stated  that  if  something  was  done  to  avoid  engine 

failures  there  would  not  be  a  need  for  so  iijaiiy  blanks  to  keep 

track  of  them.         ."  ■  .      7  "..'. 

Subjects. — The  report  of  this  committee  was  referred  to  the 
executive  committee. 

Officers. — The  election  of  officers  for  the  coming  year  resulted 

as  follows:  .  vr: .  ■ 

President—William  Mcintosh,  S.  M.  P.  Central  R.  R.  of  New 
Jersey. 

First  Vice-President — H.  H.  Vaughan,  assistant  to  vice-presi- 
dent, Canadian   Pacific  Ry.  ';'  •     ;" 

Second  Vice-President — G.  W.  \\^lden,  assistant  S.  M.  P., 
Lehigh  Valley  R.  R. 

Third  Vice-President— 1\  H.  Clark.  G.  S,  M.  P.,  Chicago,  Bur- 
lington &  Quincy  Ry..    -.  .' 

Executive  Committee— C.  A.  Scley  (C.  R.  I.  &  P.),  F.  M. 
Whyte  (X.  Y.  C).  Joha  Howard  (X.  V.  C).  A.  E.  Mitchell 
(X.  V.  X.  IT  &  H.)  '"  •       • 

TOPICAL  DISCUSSIONS. 

Is  It  Desirable  to  Elimin.\te  Water  (^auge  Glasses  on 
-LotOMOTiVEs  to  Enforce  the  Use  of  Gauge  Cocks? — This  sub- 
ject was  opened  by  Mr.  F.  F.  Gaines,  who  stated  that  in  his 
Opinion  it  was  desirable.  However,  there  are  some  features  to 
be  considered  which  might  prevent  such  action.  One  of  these 
was  the  legal  aspect,  as  it  was.  utaderstix)d  by  the  speaker  that 
several  States  had  laws  requiring  the  use  of  the  water  glasses. 
It  developed  later  that  New  York  State  had  such  a  law.  Mr. 
Gaines  had  found  that  about  one-half  the  engineers  on  ms  road 
preferred  the  gauge  cocks,  while  the  others  preferred  the  glass, 
and  he  had  not  as  yet  taken  any  action  as  to  the  removal  of  the 
glasses.  ■:  \j-;'\  'X-  ': 

Mr.  E.  j3L  Miller  belieA'ed  that  the  e<lucation  of  the  men  had 
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much  to  do  with  the  question,  as  those  who  were  in  the  habit 
of  using  the  glasses  objected  strongly  to  their  removal.  A  water 
glass  should  not  show  a  higher  water  level  than  the  top  gauge 
cock.  He  instanced  a  case  where  an  additional  three  inches  on 
the  glass  had  resulted  in  an  epidemic  of  broken  pistons  due  to 
carrying  too  high  a  water  level. 

Mr.  Mcintosh  stated  liiat  this  subject  had  been  up  for  discus- 
sion for  many  years,  and  read  from  the  proceeding  of  1893  a 
resolution  to  the  effect  that  water  glasses  were  not  necessary. 

Relative  Merits  of  Out.side  and  Lv.side  Delivery  Pipes  in 
Connection  with  Locomotive  Injectors. — The  discussion  was 
opened  by  Mr.  Strickland  L.  Kneass,  who  spoke  at  some  length 
in  favor  of  the  inside  delivery  pipe  with  the  check  valve  on  the 
back  head.  The  more  important  reasons  advanced  were :  greater 
safety  to  passengers  and  employees,  more  convenient  location  of 
injectors,  no  loosening  of  check  valves  by  creeping  of  branch 
pipe,  more  even  distribution  of  feed  water  over  the  flues,  and 
saving  in  cost  of  long  copper  pipe  with  its  bends  and  fitting. 

CoRRrc.\TEU  Tuces  for  Loco.motive  Service. — This  subject  was 
opened  by  Mr.  G.  W.  West,  who  said  that  the  corrugated  tubes 
had  given  excellent  service  on  his  road.  They  made  double 
the  mileage  of  the  plain  tubes,  did  not  fill  up  nearly  as  badly  and 
gave  much  less  trouble  with  leakage.  The  locomotive  htted  with 
them  threw  practically  no  sparks,  and  did  not  burn  the  paint 
off  the  front  end  as  quickly  as  other  locomotives  in  the  same 
service. 

Mr.  Roesch  stated  that  his  road  had  a  set  of  corrugated  tubes 
in  service,  but  they  had  been  in  use  too  short  a  time  to  give  any 
definite  results. 

What  is  the  P.est  Material  for  Hi;i  Liners  for  Driving  and 
Engine  Tklck  Wheels,  the  Best  Method  of  Applying  and 
THE  Limiting  Lateral  Play  for  Such  Wheels  Before  Repairs 
Are  Reocired? — The  secretary  read  a  letter  from  Mr.  J.  F. 
Dunn  opening  the  discussion.  This  stated  that  babbit  was  con- 
sidered the  best  metal  and  should  be  poured  into  a  recess  in 
the  face  of  the  bo.\  with  dove-tailed  depressions  on  the  bottom 
to  hold  it  in  place;  •%  in.  should  be  the  maximum  lateral  wear 
in  driving  boxes  and  ^  in.  in  truck  bpxes. 

Mr.  Mcintosh  reported  success  with  babbit  hub  liners,  especial- 
ly with  steel  wheels. 

Mr.  Pratt  asked  information  as  to  what  effect  different  lubri- 
cants had  on  the  best  material  for  this  purpose,  stating  that  he 
had  had  difficulty  with  friction  at  this  point  when  using  grease 
in  driving  boxes. 

Mr.  Walsh  stated  that  he  had  abandoned  babbit  and  gone  to 
bronze  for  hub  liners,  because  of  the  low  melting  point  of  the 
former  and  the  impossibility  of  keeping  it  in  place  when  using 
grease. 

Mr.  Roesch  reported  the  same  trouble. 

Mr.  Minshull  an«l  .Mr.  Roope  rep.'rt<(i  good  success  with 
babbit,  the  latter  drawing  attention  to  the  fact  that  babbit  should 
in  all  cases  be  sweated  on  the  box. 

Other  members  reported  success  and  failure  with  both  babbit 
and  bronze,  and  the  subject  seemed  to  hinge  on  the  service  the 
locomotive  was  in,  kind  of  lubrication  and  method  of  applying 
the  liners. 

Mr.  I'Vaney  described  the  method  of  pouring  the  crown  brass 
and  liner  at  one  oiH-ration,  which  is  in  use  on  his  road,  and  is 
described  in  detail  in  an  illustrated  article  elsewhere  in  this 
issue. 

The  subject  was  fuially  disposed  of  by  a  recommendation  that 
a  committee  be  appointed  to   report   next  year. 


Abstracts  of  Reports  and  Individual  Papers. 


Shop  Cost  Systems  and  the  Effect  of  Shop  Schedules  Upon 
Output  and  Cost  of  Locomotive  Repairs. 


Individual  Paper  by  A.  Lovell,  Supt.  M.  P..  A.  T.  &  S.  F.  Ry. 


The  problem  of  determining  shop  costs  is  a  very  intricate  one, 
and  one  that  railroads  in  general  have  not  gone  into  in  detail. 
Keeping  trains  moving  and  handling  the  business  presented  has 
so  fully  occupied  the  time  of  railroad  officials  that  the  problem 
of  determining  cost  accurately  has  been  left  for  a  future  date. 


The  general  principles  have  been:  Get  the  engines  througli 
the  shop,  keep  the  pay-roll  down,  and  do  the  business.  Increased 
capacity  has  been  more  important  than  superior  economy.  Some 
roads  undoubtedly  are  better  than  others  in  some  things,  but  a 
comparison  of  cost  sheets  will  show  such  decided  differences  in 
cost  that  the  only  conclusion  to  be  drawn  is  that  different 
methods  are  employed  in  determining  costs. 

As  far  as  shop  costs  are  concerned,  differences  as  to  en"inc 
repair  costs  may  arise  from  doing  a  large  part  of  the  labor  (j{ 
linishing  material  on  shop  or  store  orders.  When  an  engi-ic 
comes  into  the  shop,  this  finished  material  is  drawn  from  tlie 
store  department  and  applied  to  the  engine.  The  value  of  this 
will  then  all  appear  as  material,  and  the  labor  cost  of  the  engine 
getting  the  finished  material  will  be  reduced  a  correspondiutr 
amount.  As  an  example,  the  total  cost  of  engines,  includi;:^ 
labor  and  material,  through  two  large  shops  of  different  system^ 
for  the  same  month  was  as  follows : 

Labor.  Afatcrial.  Total 

Road    "A"    $2I,fiG7.10  $i.:,:iiS.CA  $43,000  74 

Road    "B"    28,25<>.C4.  ]."», 180.49  43,440  in 

The  total  output  of  engines  was  practically  the  same  in  each 
shop  and  the  total  difference  in  cost  of  engines  was  only  $540.00 
on  the  month's  output,  yet  on  one  road  the  labor  charge  was 
$6,59J.oo  less  than  on  the  other.  This  is  probably  a  case  where 
there  was  a  difference  in  the  method  of  determining  costs. 

SU  RCH  arges.  ..  ^'  ^=:'. 

The  surcharge  or  amount  to  add  to  the  direct  labor  charge 
is  another  item  of  variance.  Every  road  distributes  direct  labor 
or  pay-roll  to  engines  and  shop  orders.  This  is  easy.  Alni<.st 
all  roads  add  something  to  this  to  cover  expense  of  handling. 
Some  roads  are  looking  into  the  question  of  going  still  further 
and  adding  to  the  cost  of  the  shop  output  all  the  items  of  cost 
that  make  up  the  total  expense  of  running  the  shop.  This  is  an 
intricate  problem,  and,  while  all  agree  that  items  such  as  rent,' 
supervision,  machinery,  power,  heat,  light,  water,  etc.,  enter 
into  the  cost  of  the  shop  output,  few  are  attempting  to  distribute 
these  items. 

Railroads  determine  costs  principally  for  the  purpose  of 
making  comparisons  between  different  shops  on  their  lines  and 
also  to  compare  costs  in  the  same  shop  from  year  to  year.  .\ 
commercial  concern  must  distribute  all  its  costs  to  the  value  of 
the  output  so  as  to  determine  the  selling  price.  Railroad  shop 
accounting  from  the  mechanical  standpoint  is  different.  The 
railroad  is  only  after  a  comparative  figure  to  compare  one  year 
with  another  or  one  shop  with  another.  If  the  cost  of  running 
the  power  plant  is  kept  as  a  separate  item,  we  can  follow  this 
from  year  to  year  and  bring  pressure  to  bear  to  improve  it  when 
possible.  There  is  no  reason  why  this  item  should  enter  into 
the  cost  of  repairing  engines  unless  it  is  desired  to  compare  the 
cost  of  what  is  being  done  in  the  railway  shop  with  the  price 
for  which  some  outside  concern  is  willing  to  do  the  same  work. 

It  would  be  well  if  the  cost  of  the  output  was  determined  ac- 
curately and  scientifically ;  but  as  the  railroad  shops  can  con- 
tinue to  run  efficiently  without  taking'  up  this  special  matter,  and 
as  no  two  experts  agree  as  to  the  best  method  of  actually  making 
the  distribution  of  the  surcharge,  it  is  not  likely  that  the  matter 
will  be  taken  up  very  seriously  for  some  time  to  comc.  It  is  ail 
accounting  matter  and  does  not  affect  relative  costs  of  repairs  at 
different  periods  and  shops  on  any  one  road.  vr 

Repair  shops  having  been  built,  the  machinery  installed  and 
the  power  plants  running,  the  expense  of  maintenance  will  con- 
tinue as  a  constant  charge;  and  it  is  immateritil,  as  far  as  com- 
parative costs  are  concerned,  whether  they  are  divided  into 
small  quantities  and  distributed,  or  allowed  to  remain  in  one 
lump  sum.  The  objects  of  making  a  complete  distribution  of 
all  surcharges,  then,  is  to  determine  the  advisability  of  buying 
certain  few  articles  on  which  manufacturers  may  desire  to  Com- 
pete, and  also  to  determine  the  ec(jnoniy  of  purchasing  new  .ma- 
chinery, making  shop  extensions,  etc.  — :■  V  ' 

In  its  present  stage  this  is  a  matter  for  the  accounting  depart- 
ment to  thrash  out.  When  accountants  are  more  united  as  t.> 
how  all  overcharges  should  be  handled,  it  will  then  be  proper  to 
take  the  matter  into  more  earnest  consideration,  h'or  the  present, 
officers  of  the  mechanical  de[)artmeiit  are  |)rincii)ally  concerned  in 
keeping  the  pay-roll  down  and  increasing  the  number  of  eiigiiu-; 
turned  out  of  the  shoi)s,  resulting  in  a  reduction  in  repair  cost 
per  ton  mile  of  traffic  handled. 

STANDARD    UNITS   OF   SHOP  OUTPUT. 

Another  point  in  the  matter  of  accounting  that  all  are  trying 
to  solve  is  a  fair  unit  of  shop  output  on  which  to  "base  costs. 
The  number  of  engines  turned  out,  which  is  the  unit  commonly 
used,  is  misleading  and  crude,  as  some  engines  require  more 
work  than  others,  some  are  heavier  than  others;  no  two.  in 
fact,  require  exactly  the  same  units  of  work  to  be  performed  on 
them.  A  solution  of  this  is  to  determine  total  output  of  the 
shop  in  standard  units,  a  standard  unit  being  the  amount  of  work 
that  a  standard  workman  performs  in  one  hour.  This  determi- 
nation of  standard  units  performed  necessitates  complete  sched- 
ules of  every  job,  but  instead  of  having  the  schedule  show  price 
per  job.  these  schedules  show  standard  units  or  hours  per  job. 

To  determine  the  total  standard  units  or  hours  of  output  the 
schedule  or  standard  times  on  every  operation  performed  must 
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he  added  together.  Having  determined  the  standard  units  of 
output,  we  can  also  determine  the  efficiency  of  the  shop,  as  the 
ratio  of  actual  hours  worked  to  standard  imits  or  hours  turned 
(I'ut  is  the  efficiency  of  the  shop.  This  gives  a  perfect  basis  for 
comparing  one  shop  with  another,  one  gang  with  another  or  one 
individual  with  another.  The  diagrams  shown  represent  graphi- 
(-.iHy  staritlard  units  or  hours  and  actual  hours  worked.  Fig.  I 
f,ir  a  complete  shop  by  months,  Figs.  2,  3,  4  for  individual  work- 
nun  by  days. 

ENGINE   SCHEDULES. 

Scheduling  of  engines  through  shops  will  have  a  decided  in- 
fluence to  keep  everything  moving  and  save  delays  due  to  one 
dipartmcnt  waiting  on  another.  Engine  schedules  must  be 
made  very  carefully.     It  is  as  much  of  a  task  to  make  out  the 
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trains,  and  the  general  foreman,  in  the  case  of  the  shop,  must 
take  a  hand,  devise  new  meeting  points,  hold  some  trains  back, 
advance  others — in  fact,  run  everything  special  until  business  is 
straightened  out  once  more.  It  is  no  more  possible  to  keep 
every  engine  in  a  big  shop  moving  on  schedule  time  than  it  is  to 
keep  every  train  between  Chicago  and  New  York  on  time.  If  it 
is  found  that  engines  are  continually  behind  schedule,  it  may 
be  due  to  two  causes :  First,  the  schedules  are  so  fast  that  it 
is  impossible  to  live  up  to  them ;  second,  something  is  wrong  in 
the  shop  and  needs  bolstering  up.  The  experience  of  those  who 
have  scheduled  engines  through  a  shop  is  that  schedules  are  of 
little  use  unless  some  real  and  earnest  effort  is  made  to  live  up 
to  them. 

The  work  on  engines  is  never  twice  exactly  alike ;  also  the 
men  in  the  shop  are  continually  changing.  Both  of  these  con- 
ditions tend  to  prevent  an  even  movement  of  engines  through 


Hour  s 

zso 
«•?" 

SiO 

sze 
no 

Z<M 

I90 

lot 

/TO 

- 

- 

^ 

- 

~ 

" 

" 

- 

'77 

T 

- 

" 

" 

" 

■^ 

" 

" 

T 

*n 

rih 

E 

cr^ib 

i^f^dv 

titit^k. 

1 

1. 

>r  « 

>^.4i, 

rr^oU 

J 

r 

tl*.r|) 

/ 

r- 

I 

y 

r- 

1 

_ 

> 

r- 

-1 

> 

p* 

~ 

' 

r 

; 

1 

/ 

i 

-^4^^1 

1 

'/ 

V 

"'11 

fSO 

i 

> 

r 

/ 

}A-^ 

— 

— 

-r 

I30 

1. 

_/ 

/ 

/fO 

/ 

l\ 

f 

/ 

l 

! 

9e 

80 

/ 

~ 

',-^'|Elfrtck«i«U-t% 

^ 

^ 

^ 

•"•■f-i 

J 

f  1 

7^ 

1  1 

70 

1 

K* 

r 

/ 

1 

U,   i 

j 

/ 

/ 

1 
1  i 

1 

1 

SO 

\.' 

r 

f'' 

1-- 

/ 

I 

i 

1 

/ 

/ 

— 1 

mm. 

^ 



=>iitUi+-. 

F»» 

U; 

Jt 

1 

h 

• 

. 

_ 

»< 

^^ 

,^ 

-.tw-t^-w 

"4. 

1/ 

r 

- 

1 

10 

/ 

/ 

f 

1 

=i' 

d.lcl 

l« 

o\ 

atrfo 

r    2   S  4    .*    •    r   0    *   '•  "    't  '»  >»  IS  rk  >t  > 

•  '^  #•>*  «t  «>  mBm  «»  i 

>«*«»» 

iSl 

FIG.    I. 


FU..    3. 


HO».rs 

isd 

— 

— 

^ 

■" 

-" 

■" 

^ 

■" 

" 

" 

"^ 

3^ 

1 

1* 

I 

r 

■t 

:t 

T 

V 

li 
/< 

r 

Y 

A 

IT 

;v 

C 

iM 
2M 

^ 

)n 

e 

" 

ar 

1 

/I 

( 

G< 

>a 

D, 

/ 

/ 

^ 

'" 

/ 

X 

^^ 

^ 

•— ^ 

/ 

/ 

r 

/as 

— 

- 

- 

— 

- 

- 

/ 

r 

- 

y 

— 

/^ 

v' 

/ 

ilA 

- 

- 

-- 

> 

1 

/ 

ISO 
I4e 

I30 

IZ» 

no 
leo 
90 

M 
M 

/ 

/ 

/ 

r 

/ 

/\ 

/ 

/ 

/ 

— 

- 

- 

- 

/ 

f 

/ 

- 

— 

-^ 

i 

t 

z 

/ 

ri 

^i 

Zl 

IC 

i- 

ti 

n 

Tf 

dj 

l*-'-^ 

■) 

/ 

f 

.t 

r 

-.4 

n 

w 

l£ 

* 

1 

:( 

fi 

ci 

ej 

c 

•  ' 

i 

» 

.-• 

— 

'/ 

•j 

^ 

0 

•i 

r 

* 

r 

^ 

__ 

-  s 

'/ 

IC 

t« 

la 

I 

^ 

r" 

e 

20 
10 

•J 

/ 

._ 

. 

-. 

1« 

t< 

«r 

U 

P' 

pd 

T 

ir 

r>€ 

.'} 

/ 

-•' 

1 

c 

5, 

V 

£ 

'  i 

1  ■* 

J 

i 

•> 

'  i 

1  s 

»  /< 

t  II  a  yj  /.f  's  '*  17  iM  1 

»  i 

0* 

/  »!/ 

}i 

■♦i 

sa 

I* 

7  i 

at 

»ii 

•  J< 

FIG.    2. 

''<  lu'diilcs  for  a  shop  as  it  is  to  make  out  the  time  card  for  a 
'I'visioii.  The  srho<luKs  that  work  satisfactorily  in  one  shop 
^^ill  no  more  apply  to  another  than  time  cards  ran  be  exchanged. 
*  TO  must  bo  used  or  some  one  gang  or  machine  will  be  crowded 
^vith  mf>re  work  to  be  done  at  one  time  than  it  is  possible  to 
arroniplish.  This  brings  about  a  condition  somewhat  analogous 
''1  that  on  a  single-track  road  when  an  effort  is  mndc  to  put  too 
many  trains  on  the  same  >;ifling  at  once.  It  cannot  be  done,  and, 
'nst°nfl  of  kf'cpiug  up  to  the  schedule,  everything  will  be  de- 
layed until  the  necessary  switching  and  see-sawiiig  has  been 
■accomplished  and   the  track   is  cleared. 

Fngine  schedules  bear  the  same  relation  to  getting  work 
through  the  shop  that  time  cards  do  to  getting  trains  over  the 
lint.  Every  possible  cfTort  is  made  to  live  up  to  schedule,  but 
when   everything   goes    wrong,   the   dispatcher,   in   the   case   of 
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the  shop.  The  best  solution  of  this  matter  of  varying  amount  of 
work  on  the  engine  and  of  varying  numbers  of  men  to  do  the 
work  is  to  have  a  tloating  gang  composed  of  all-around  me- 
chanics to  act  as  a  balance  wheel  for  the  wlwle  shop.  This 
gang  should  be  used  to  jump  in  and  bring  any  engine  that  is 
behind  schedule  up  to  date. 

In  some  shops  it  has  been  found  well  to  have  this  extra  gang 
work  at  night;  in  others  it  works  during  the  day.  In  either  case 
it  should  have  a  light  repair,  unscheduled  engiiie  of  its  own  to 
work  on.  in  case  it  is  not  needed  to  bring  some  laggard  up  to  the 
mark.  It  is  only  by  having  a  floating  gang  to  act  as  a  balance 
wheel,  that  the  work  can  be  kept  moving  smoothly  through  the 
shop.  One  road  using  this  system  has  throe  classes  of  schedules 
and  every  engine  entering  the  shop  is  placed  on  one  of  these 
schedule*.  ., 
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Schedule  Xo.  i  for  light  repairs :  Ligiit  repairs  consist  of 
minor  repairs,  the  cost  of  which,  including  labor  and  material, 
is  more  than  $50  and  less  than  $500. 

Schedule  Xo.  2  for  heavy  repairs:  Heavy  repairs  consist  of 
thorougli  overhauling  of  machinery  and  such  boiler  work  as 
can  be  done  without  placing  the  engine  in  the  boiler  shop.  Cost 
of  heavy  repairs,  including  labor  and  material,  more  than  $500 
and  less  than  $1,200. 

Schedule  Xo.  3  for  general  repairs :  General  repairs  consist 
of  thorough  overhauling  of  machinery  and  applying  a  new  fire- 
box, or  other  such  heavy  boiler  repairs  as  may  require  the  engine 
to  be  placed  in  the  boiler  shop.  Cost  of  general  repairs,  includ- 
ing labor  and  material,  to   exceed  $1,200. 

Even  with  the.«e  three  classes  of  schedules  there  are  some 
adjustments  required  for  special  cases.  Many  times  it  is  the 
train  problem  over  again  and  our  train  has  on  a  few  extra  cars. 
All  that  can  be  done  in  such  cases  is  to  do  all  possible  to  keep 
up  to  schedule,  and  when  there  is  a  general  falling  down,  leave 
matters  to  the  train  dispatcher  or  shop  foreman  to  get  the  train 
or  engine  through  the  best  way  possible.* 

The  shop  using  these  schedules  is  operated  by  the  gang 
method  and  each  foreman  has  a  card  showing  whcti  his  particu- 
lar work  is  to  be  done.  At  7  o'clock  each  morning  a  written  no- 
tice is  liandcd  to  each  foreman  .'showing  how  his  work  stands 
and  a  smnmary  is  given  to  the  general  foreman  showing  how 
all  the  work  stands.  The  general  foreman  is  also  given  a  report 
showing  how  many  and  what  class  of  workmen  each  Rang  is 
short.  Hy  comparing  the  work  report  with  the  labor  report  he  is 
able  to  assign  men  from  the  floating  gang  to  gangs  that  arc 
liable  to  fall  behind.  1  his  method  passes  engines  through  the 
shop  with  the  regularity  of  mail  train  service  and,  combined 
with  a  system  of  rigid  inspection  and  assignment  of  work,  gives 
the  mininunn  delay  with  the  minimum  cost  for  repairs. 

Scheduling  of  engines : 

1.  Saves  confusion  and  bunching  of  work. 

2.  Aids  the  general  foreman  to  exercise  a  much  better  super- 
vision over  gangs  that  arc  in  trouble. 

3.  Prevents  waste  of  energy  by  one  gang  doing  work  at  a 
time,  or  in  a  way,  that  will  interfere  with  other  gangs. 

4.  Permits  the  placing  of  responsibility  immediately  and  cor- 
rectly on  the  gang  or  gangs  responsible  for  an  engine  delay. 

Scheduling  in  itself  will  not  re<luce  costs  except  to  the  extent 
that  false  moves  are  cut  out.  and.  in  general,  increased  shop 
output  or  efficiency  means  re<!nced  cost.  Scheduling  does,  how- 
ever, reduce  costs  when  supplemented  by  the  fftllowing  system 
of  keeping  account   of  labor  charges. 

Each  engine  coming  into  the  shop  is  thoroughly  inspected  to 
determine  what  repairs  ought  to  be  made.  The  inspector's  re- 
port is  made  out,  showing  in  detail  just  what  each  gang  is  to  do. 
In  addition,  the  cost  of  this  work  is  estimated  in  detail  for  each 
gang. 

'I  lie  work  to  ho  done  by  each  gang  is  written  up  and  handed 
to  the  foreman.  1  he  following  is  a  coi)y  of  the  work  slip  given 
to  the  foreman  of  the  guide  and  piston  gang  for  luigine  429 
passing  through  the  shop  for  general  repairs   in   February: 

W'liKK   TO    V,K    l)f)Nr    Kncixe  420,  Gknf.ral   Rf-pair. 

(luidc   aiul    Piston   Ci.-ing    \o.    21. 

"')r'Irr  ritw  rijilit  t>isti)M  ci>nii>lctc;  riiilit  front  cylimlcr  Iicirl  nm!  I>r>th 
ritrlit  cvliiiilcr  ca'-iiius:  inatcri.Tl  now  on  sIio;>  (  rdcr.  Rorc  li>tli  cvliinlcr*; 
jii>^t  clean  fhf'ni  un.  Order  new  left  piston  f(inn'lt'te;  cri>sslu'ail  keys;  nrw 
nnis  on  crcsslieai!  pins;  new  siile  liner  on  erosshead;  all  new  cylinder 
p.ickiiiK-  New  piston  rod  packing  and  vihratinc  cujis.  Hang  the  Riiidcs; 
piif  in  pistons  and  see  tint  tliey  have  proper  cylinder  clearance.  I'ut  up 
heads  and   casiiifj^.      I'nt   oil   cujis  on   giiiilcs." 

.'Ml  the  gangs  in  the  shop  are  numbered.  See  A.\ikkic.\n'  Engi- 
NKKR.  Septemi)er  1906,  page  .1^.) 

The  tinu'keef)er  charges  all  of  the  floor  time  to  both  engine 
;in<l  gang  numbers.  When  the  engine  leaves  the  shop  the  cost  of 
each  sopanite  gang  is  Hgured  as  st^on  as  possible  and  a  report  t 
furnished  the  slioj)  superintendent,  showing  the  total  gang 
charges  to  each  engine,  together  with  estimated  charges.  This 
furnishes  him  witn  just  the  data  needed  in  order  to  determine 
which  gangs  are  s|)ending  money  economically  and  which  are 
wasteful,  lie  has  tiie  estimate  of  what  each  gang  should  have 
cost  and  the  record  of  what  the  gang  did  actually  cost.  When 
there  is  a  <liscrenancy.  the   foreman   is  called  to  account. 

The  gangs  are  held  down  very  rigidly  and  not  allowed  to  do 
any  work  not  called  for  on  their  work  slip.  If  a  gang  foreman 
finds,  after  the  engine  is  in  the  shop,  some  work  to  be  done  not 
called  for  hv  his.  work  slip,  he  must  report  this  to  the  inspector, 
who  will  allow  and  authorize  an  extra  expenditure  to  cf)ver  the 
extra  work,  if  he  deems  it  necess.irv.  It  is  bv  this  close  watch 
that  a  large  saving  in  labor  can  be  effected,  as  it  prevents  un- 
necessary work  being  done  and  makes  the  inspector  responsible 
for  everything  done  to  the  engine.  I'oremen  who  are  inclined 
to  build  an  engine  like  a  watch  are  restrained,  while  those  who 
are  inclined  to  slight  their  work  are  spruced  up. 

The  scheduling  and  ket-ping  tr.ick  of  costs  as  described  above 
means   increased  output.  iK'cause  the   individual   worker  is  being 

•  KniTou's  .Votf:-- .At  this  jxiint  a  cinndote  outline  .->£  the  three  schedules 
is  Riven.    These  cover  practically  every  det.!!!  job  to  he  done  on  an  engine. 

t  l-'or  copy  of  one  of  these  reports  see  American  Engineer,  December, 
1900,  page  47^ 


watched  more  closely.  He  is  not  forced  to  work  any  harder 
than  without  it,  but  is  prevented  from  making  false  moves,  get- 
ting in  the  way  of  other  workers,  and  from  doing  unnecessarv 
work.  The  total  output  of  the  shop  is  the  sum  of  the  output  of 
each  individual  worker.  This  should  constantly  be  borne  m 
mind  and  no  system  adopted  that  will  not  help  each  individual 
worker,  as  he  is  the  man  on  whom  the  output  depends. 

Abstract  of  the  Discussion  of  Mr.  Lovell's  Paper. 

Mr.  Harrington  Emerson. — In  the  absence  of  Mr.  Lovcll,  I 
have  been  asked  to  abstract  this  paper.  The  reason  is,  probably 
that  for  three  years  I  was  intimately  associated  with  him  in  this 
work  in  his  department.  It  is  a  welcomed  opportunity  to  express 
publicly  the  great  obligations  I  am  personally  under  to  him  for 
what  was  fmally  accomplished.  Some  men  are  of  assistance  by 
helping  one  to  build  up  and  do  right ;  others  are  of  not  less  val- 
uable assistance  in  preventing  one  from  going  wrong.  Mr. 
Ivovell  has  one  of  the  keenest  minds  I  ever  met  in  detecting 
the  weak  spots,  the  faulty  links  in  any  plan,  and  time  and  time 
again,  his  criticisms  made  it  necessary  to  pause,  to  start  over 
again,  to  amend  and  to  correct.  Mr.  Lovcll  was  from  Mis- 
souri, he  had  to  be  shown,  but  when  at  last  he  was  convince*!, 
there  was  no  one  more  willing  to  support,  to  defend  if  need  be, 
than  himself.  This  paper  of  his  outlines  some  fundamental 
principles  on  which  we  finally  agreed,  and  rejects  others  that 
he  is  not  yet  prepared  to  accept.  Without  disloyalty  to  him  1 
may  in  the  discussion  be  permitted  to  come  to  the  defense  of 
what  he  is  still  unwilling  to  accept.  V;;, 

You  will  notice  from  the  diagram  that  the  efficiency  of  the  ■ 
shop  has  theoretically  been  increasing  from  August  to  Decem- 
ber, it  being  85  per  cent,  in  August  and  95  per  cent,  in  De- 
cember. This  is  an  ideal  diagram,  not  based  on  actual  tacts. 
Xow,  any  system  whatever  that  will  produce  that  kind  of  result 
is  a  good  one,  and  it  is  not  necessary  that  it  should  be  any  par- 
ticular kind  of  system,  but  it  is  essential  if  the  efficiency  of  a  shop 
is  to  be  improved  that  there  shall  be  .some  method  of  showincr 
the  relation  between  what  actually  is  and  what  should  be,  and 
that  is  defined  as  shop  efficiency.  '         .  .  v^;^,     ./ 

I  now  take  up  those  matters  in  which  I  dissent  somewhat  from 
this  report.  "In  its  present  .stage  this  is  a  matter  for  the  ac- 
counting department  to  thrash  out.  When  accountants  are  more 
united  as  to  how  all  overcharges  should  be  handled,  it  will  then 
be  proper  to  take  the  matter  into  more  earnest  consideration. 
I'or  the  present,  officers  of  the  mechanical  department  arc 
principally  cf)ncerned  in  keeping  the  pay-roll  down  and  increa-^- 
ing  the  number  of  engines  turned  out  of  the  shops,  resulting  in 
a  reduction  in  repair  cost  per  ton  mile  of  traffic  handled." 

The  trouble  in  a  great  many  shops  is  that  neither  the  fore- 
man nor  anybody  else  knows  the  cost  of  the  operation,  doesn't 
know  whether  it  is  more  economical  to  employ  a  cheap  man 
that  takes  a  long  time,  or  to  employ  a  high-priced  man,  who  takes 
a  short  time;  doesn't  know  whether  it  is  more  economical  to  do 
work  on  a  cheap  machine  that  takes  a  little  longer  or  to  do  it 
on  a  very  expensive  machine  that  takes  a  shorter  time,  and 
the  consequence  is  that  in  a  great  many  .shops  recommendations 
arc  made  in  the  hope  of  accomplishing  economy  that  have  ex- 
actly the  opposite  result,  that  after  these  so-called  improvements 
have  been  put  in,  the  costs  instead  of  going  down  arc  found 
to  have  risen  very  materially. 

It  seems  to  me  that  to  turn  the  matter  of  shop  administra- 
tion over  to  accountants  is  a  very  serious  and  grave  mistake.  The 
accountant  has  a  very  important  duty  to  perform.  He  has  been 
trained  to  account  for  where  the  money  goes  to  but  "efficiency'' 
is  not  any  part  of  his  duty.  The  superintendent  of  the  shop 
should  aim  at  efficiency,  and  it  is  no  part  of  his  duties  to  follow 
up  particularly  how  the  money  comes  in  or  how  it  is  spent, 
providcfl  he  realizes  a  high  shoo  efficiency.  I  could  well  imagni«i 
on  a  rifle  range  that  the  man  keeping  the  score  would  keep  the 
same  kinrl  of  a  score  whether  the  rifle  carried  a  hundred  yar'N 
or  a  thousand  yaids.  The  score  in  each  case  would  be  similar 
Hut  there  is  a  tremendous  difference  in  the  value  of  the  tw" 
rifles,  whether  they  shoot  straight  at  a  hundred  yards  or  at  a 
thousand  yards. 

The  method  of  determining  costs  is  important.  The  cost  con- 
sists of  material,  of  labor,  of  machinery  and  of  a  departmental 
charge.  Now,  unless  you  know  as  to  every  single  item  that  is 
worked  upon  or  done,  the  cost  of  the  material  in  it,  the  cost 
of  the  direct  l.ibor,  the  cf)st  of  f)perating  the  machine  tint  i> 
used  on  it  and  the  general  costs  of  the  denartment,  it  is  impos- 
sible to  tell  whether  one  method  is  better  than  another;  whether 
you  shall  charge  a  little  in(irc  for  interest  or  depreciation  or  a 
little  less  is  unessential,  but  unless  you  have  a  correct  mothoil 
of  determining  the  actual  cost  of  each  unit  of  work  it  will  bo 
absolutely  impossible  in  any  shop  whatever  to  bring  costs  down 
to  the  lowest  possible  point. 

Mr.  II.  II.  Vaughan  (C.  P.  R.)—lt  appears  to  me  that  Mr. 
I.ovell  has  described  a  system  of  shop  costs — I  do  not  know 
whether  it  is  new  to  all  the  members,  but  it  certainly  is  very  new 
to  mc — which  is  one  of  the  neatest  and  most  complete  ari-ange- 
ments  that  has  ever  been  brought  out,  to  my  knowledge,  in  the 
direction  of  keeping  track  of  men's  efficiency.     He  has  supplied 
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the  key  to  make  one  of  these  operation  cost-systems  practical  and 
useful  by  taking  the  standard  time  or  cost  on  each  job,  and  com- 
piling the  figures  for  each  man  each  month,  and  then  for  all 
the  men  each  month,  and  thus  we  have  a  system  which  appears 
to  me  probably  equal  to  any  piece-work  system  we  could  devise. 
In  a  good  many  of  our  smaller  shops  piece-work  systems  are 
difficult.  The  work  comes  along  in  such  a  way  that  it  does  not 
allow  of  piece-work  systems  being  satisfactorily  introduced,  r.nd 
those  shops  are  being  judged  very  largely  on  their  output  qI 
general  repairs,  or  output  of  intermediate  repairs.  -'^ 

We  have  never  had  a  system  for  keeping  track  of  each  man's 
ct'ticiency,  or  each  gang's  efficiency,  in  the  way  that  this  system 
does.  I  think  this  is  one  of  the  most  remarkable  papers  that  we 
have  ever  had  in  that  sense.  It  shows  us  a  way  of  inherently  and 
systematically  following  a  man's  output  and  a  shop's  output  in 
a  way  in  which  we  have  never  been  able  to  do  it  before  by  build- 
ing up  from  each  unit  a  completed  work.  It  is  worthy  of  very 
careful  study,  and  for  my  part,  I  do  not  sec  why  a  road  that  is 
working  some  shops  piece-work  and  other  shops  day-work,  could 
not  use  this  system  to  put  their  piece-work  prices  right  into  the 
day-work  shops  and  have  some  measure  of  these  smaller  shops. 

With  regard  to  the  surcharge  question,  I  can  see  what  Mr. 
Emerson  means  about  the  value  of  really  getting  into  the  sur- 
charge. It  seems,  however,  that  railroads  are  being  run  to  a 
certain  extent  different  from  manufacturing  concerns.  Our 
accounts  are  dominated  by  the  general  accounts  of  the  road ;  the 
distribution  of  these  accounts  is  pretty  well  determined  by  the 
Interstate  Commerce  Commission,  and  we  have  certain  accounts, 
such  as  superintendence,  fuel  and  light  for  shops,  repairs  to  tools 
and  machinery,  etc.,  which  are  separate  from  the  repairs  to  loco- 
motive accounts  by  general  agreement.  Now,  where  these  ac- 
counts can  be  best  distributed  in  proportion  to  the  labor,  there  is, 
I  think,  no  object  whatever  in  railroad  accounting  in  addmg 
that  on  to  the  cost  of  the  work. 

The  thing  that  Mr.  Emerson  brought  out,  which  I  agree  with 
him  is  of  importance,  is  a  record  of  the  investment  and  cost  of 
operating  tools.  I  think  very  frequently  when  we  get  expen- 
sive bar  lathes  in  a  shop,  our  foremen  are  very  apt  to  put  work 
on  an  expensive  machine  and  be  proud  to  do  it  in  25  minutes, 
instead  of  an  hour  and  a  half  in  a  lathe,  when  the  cost  of  that 
machine  altogether  eats  up  the  saving  in  the  cost  of  labor.  To 
that  extent  I  agree  with  Mr.  Emerson.  I  do  not  believe,  with 
most  of  us,  it  is  of  much  value  in  prorating  on  to  the  work  those 
items  that  can  only  be  carried  as  a  percentage  of  the  labor.  It  is 
easier  to  determine  what  they  come  to  in  a  month,  and  if  you  are 
in  competition  with  building  establishments,  as  we  are,  and  de- 
sire to  know  whether  we  produce  our  work  more  cheaply,  we  can 
take  these  percentages  and  add  them  to  our  cost,  and  determine 
whether  it  pays  to  make  material  or  not. 


Results  of  Use  of  Different  Valve  Gears  on  Locomotives. 


Committee — C.  A.  Seley,  chairman;  R.  Quayle,  L.  H.  Turner, 
J.  H.  Manning. 

As  this  Association  was  favored  at  its  last  convention  with  an 
admirable  mathematical  analysis  of  various  forms  of  valve  gear 
in  use  on  locomotives,  it  is  evident,  from  the  wording  of  the 
subject  assigned  to  this  committee,  that  it  is  desired  to  present 
the  practical  considerations  governing  present-day  locomotive  en- 
gineering in  regard  to  choice  and  design  of  valve  gears  and  the 
results  obtained  in  general  practice  and  use.  The  subject  is,  per- 
haps, the  least  understood  of  all  the  detail  mechanism  of  the 
locomotive,  and  while  most  railroad  and  drawing  offices  can 
produce  men  competent  to  lay  out  and  design  the  ordinary  type 
of  motion,  yet  the  builders  are  very  generally  called  upon  to 
furnish  the  design,  subject  possibly  to  a  specification  that  allows 
and  expects  the  builder  to  use  his  best  judgment  in  regard  to 
these  important  details.  Ihat  this  confidence  is  not  misplaced 
is  to  be  seen  daily  in  the  fine  performance  of  engines  the  country 
over,  in  all  classes  of  service,  fast  and  slow,  passenger,  freight, 
work  and  switching. 

The  Stephenson  link  motion  has  held  its  own  in  this  country, 
almost  without .  consideration  being  given  to  other  types,  until 
within  very  recent  years.  The  types  and  weights  of  engines 
employed  lent  themselves  to  convenient  use  of  this  type  of  link 
motion  which  has  many  desirable  and  valuable  features  to  com- 
mend it. 

The  time  came,  however,  when  it  became  expedient  to  make 
changes  for  some  of  the  following  reasons :  Some  types  of  en- 
gines have  so  many  wheels  or  they  are  so  closely  grouped  that 
't  is  a  difficult  matter  for  enginemen  to  get  under  them  except 
when  over  a  pit.  This  contributes  to  neglect,  lack  of  prompt 
adjustments  for  wear,  lack  of  proper  inspection  and  a  more 
rapid  deterioration.  With  the  increase  in  size  and  weight,  the 
dimensions  of  eccentrics  required  for  large  axles  are  excessive 
and  their  peripheral  speed  is  so  great  as  to  make  maintenance 
and  lubrication  of  the  eccentrics  and  straps  expensive  and 
troublesome. 

By  the  abolition  of  eccentrics  and  straps,  a  long  list  of  engine 
'allures  is  eliminated;  expense  for  maintenance  and  lubrication 
reduced ;  room  gained  for  better  cross-bracing  and  strengthening 
of  frames  and  adding  to  convenience  on  account  of  the  men  not 


being  required  to  go  under  the  engines  to  the  same  extent.  On 
heavy  engines,  the  weight  of  all  moving  parts  of  a  link  motion, 
from  the  eccentric  straps  through  to  the  valves,  is  so  great  as 
to  contribute  to  accident  and  rapid  wear  so  that  an  equally  effi- 
cient valve  motion  with  lighter  parts  and  greater  accessibility  is 
in  demand  for  heavy  power. 

For  many  reasons,  we  cannot  lower  the  standard  of  efficiency 
as  set  by  the  Stephenson  link  motion.  Economy  in  use  of  coal 
and  water  are  more  necessary  than  a  reduction  in  weight  and 
"wear  of  valve  motion  parts.  Xo  railway  manager  will  sanction 
the  use  of  a  device,  no  matter  how  beautifully  simple  it  may  be, 
if  his  costs  as  measured  in  coal  are  increased  thereby.  Fortun- 
ately, we  are  able  to  obtain  a  valve  motion  having  the  desirable 
features  of  lighter  parts  and  accessibility  without  a  loss  of  effi- 
ciency in  the  Walschaert  motion,  which  has  come  into  extensive 
use  the  last  few  years. 

At  this  point  in  the  report  valve  motion  diagrams  were  intro- 
duced, made  by  a  special  machine  devised  by  tlae  Baldwin  Loco- 
motive Works.  These  clearly  showed  that,  notwithstanding  the 
constant  lead  of  the  Walschaert  motion,  the  pre-admission  is 
rnore  favorable  at  short  cut-offs  than  with  the  Stephenson  mo- 
tion. This  data  also  showed  that  the  various  points  of  pre- 
admission, port  openings,  equalization  of  cut-offs,  release  and  the 
closures  can  be  as  favorably  arranged  with  Walschaert  motion 
as  with  the  link  motion  examples  presented. 

The  following  tables  of  weights  are  given  us  for  a  22-inch 
consolidation  engine,  said  to  be  identical  in  everything  except 
the  valve  motion,  built  by  the  Baldwin  Locomotive  Works ; 

Complete 

Moving  and  Structural  Parts.  Moving  Parts  Only 

Stephenson.  Walschaert.     Stephenson.     Walschaert. 

Crossheads     ....,:i'. .. . .      676  7*6  676  746 

Guide    bearer 814  1,116                   

Guides 1,712  1,712                  .... 

Eccentrics     ■ 600  ....  600  .... 

Crank    arms    250  ....  SSO 

Eccentric    straps    1,100                  1,100  .... 

Main    crank     pins 520  516  520  616 

Links     238  41S  238  iU 

Reverse    shaft     325  655  325  868 

Rodcers    and   boxes 618  73'i  618  7»0 

Rocker    rods   and    hangers      169  ....  160  .... 

Link    bearing    234  ....  .... 

Eccentric    rods    184  264  184  t6« 

Valve    rods 220  646  220  M« 

Valve   yokes    154  140  154  140 

Valve    rod    guide 24  28                   .... 

Complete    set    .:....   7,354  8,321  4.804  4.265 

These  figures  indicate  that  while  the  valve  gear  on  the  engine 
with  the  Walschaert  motion  weighed  i,ooo  pounds  more,  yet  the 
weight  of  the  moving  parts  was  less.  The  American  Engineer 
AND  Railroad  Journal  of  June,  1905,  published  some  figures 
showing  saving  of  weight  by  the  use  of  WaLschaert  motion  on 
L.  S.  &  M.  S.  engines,  as  follows:  1,283  pounds  on  a  consolida- 
tion, 1,215  pounds  and  1,745  pounds  respectively  on  two  classes 
of  Prairie  tj'pe  engines.  These  figures  indicate  a  larger  saving 
than  the  foregoing  example,  but  it  is  possible  that  as  these  were 
early  developments,  they  may  not  be  representative  of  present 
successful  practice.  It  is  a  fact  that  similar  valve  motion  parts 
on  engines  abroad  are  very  much  lighter  than  we  dare  use  in  our 
own  practice.  It  seems  fair  to  conclude,  therefore,  that  we  may 
yet  look   for   improvement   in   this   respect. 

The  matter  of  lead  has  received  much  attention,  particularly 
with  link  motion,  but,  as  a  matter  of  fact,  the  measured  full  gear 
lead  is  only  used  possibly  for  a  few  turns  of  the  wheels  in 
.■starting  the  engine,  and  when  running  notches  are  in  use  the 
lead  is  entirely  different,  the  amount  being  dependent  upon 
various  conditions.  As  the  running  notch  leads  for  best  results 
are  within  narrow  limits,  it  is  apparent  that  the  full  gear  leads 
vary  within  a  wide  range.  The  amount  of  full  gear  lead  is 
therefore  of  little  importance  in  the  operation  of  the  engine 
if  the  running  notch  lead  is  right.  If  these  premises  are  correct, 
then  there  can  be  no  argument  as  against  the  constant  lead  char- 
acteristics of  the  Walschaert  motion,  provided  the  lead  is  the 
proper  amount  for  the  running  notches.  The  valve  motion  dia- 
grams show  that  all  the  other  events  as  derived  by  a  link  motion 
can  be  duplicated  by  the  Walschaert  motion  so  that,  except  in 
so  far  as  the  lead  is  concerned,  equivalent  operation  can  be  ob- 
tained ;   hence,   equivalent   economies. 

The  practical  operation  of  Walschaert  motion  is  best  shown 
by  the  testimony  of  roads  using  it  in  considerable  numbers,  and 
at  a  recent  meeting  of  motive  power  officers  and  locomotive 
builders,  held  to  discuss  the  results  of  the  use  of  Walschaert 
motion  engines,  the  roads  represented  having  about  i.ooo  such 
engines,  it  was  the  unanimous  opinion  that  Walschaert  motion 
was  equally  well  adapted  to  fast  and  slow  passenger  and  freight 
service ;  that  equivalent  economies  in  fuel  and  water  were  ob- 
tained ;  that  no  redtictions  of  tonnage  ratings  were  necessary ; 
that  expense  of  maintenance  and  repairs  were  reduced :  that  in- 
spection and  repairs  were  facilitated ;  that  construction  advan- 
tages in  the  way  of  frame-cross  bracing,  etc.,  were  increased : 
that  valve  adjustments  made  are  maintained  and  engi.^es  kept 
square  much  longer  on  account  of  the  motion  being  more  direct, 
rigid  and  positive  for  the  passage  of  the  valve-driying  stresses ; 
and  that  convenience  of  the  enginemen,  inspectors  and  shop  men 
is  promoted  by  the  accessibility  of  the  motion. 
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The  discussion  thus  far  has  been  with  reference  to  the  valve 
actuating  mechanism  proper,  as  ordinarily  used  on  locomotives 
for  operating  the  usual  types  of  slide  or  piston  valves.  There 
are  available  for  the  use  of  railroads  some  patented  forms  of 
valve  motion  or  systems  of  steam  distribution  which  are  claimed 
to  obtain  economies  superior  to  those  of  the  types  already  men- 
tioned. 

The  Young  valve  gear  has  been  applied  to  engines  with  Ste- 
phenson link  and  later  a  Walschaert  motion  having  some  detail 
modifications  from  the  regular  design  has  been  proposed.  The 
motion  acts  upon  a  wrist  plate  which  has  connections  tO  tWO 
semi-rotary  valves,  and  the  effect  of  the  combination  produces 
valve  events  remarkable  on  account  of  absence  of  pre-admission, 
small  amount  of  lead,  quick  port  opening,  large  exhaust  area 
and  fine  equalization  of  the  events.  It  is  claimed,  due  to  these 
features,  that  fine  performance  and  superior  economies  are 
obtained  whidi  more  than  compensate  for  the  cost  of  mainten- 
ance of  additional  parts   required. 

For  the  past  si.\  years,  the  Allfree-Hubbell  designs  for  im- 
proving steam  distribution  have  been  under  test  and  the  de- 
signers have  made  changes  from  time  to  time.  The  first  design 
or  "geared  system,"  as  the  designers  called  it,  has  been  super- 
seded by  what  is  known  as  their  "compression  system,"  some  of 
which  have  been  in  service  for  several  months.  This  design  is 
supposed  to  embrace  the  economic  features  of  the  original  design 
with  some  additions,  and,  as  it  now  stands,  it  attempts  to  pro- 
duce the  following  results :  late  release,  late  compression,  low 
clearance,  balanced  compression,  reduced  cylinder  radiation,  quick 
admission  and  quick  release.  In  the  later  design  an  auxiliary 
valve  has  been  introduced  for  the  control  of  compression  alone, 
and  allows  the  main  valves  to  be  made  and  set  for  a  desired 
release  with  the  Stephenson  link,  Walschaert,  or  any  other 
motion,  all  the  changes  being  made  in  the  cylinders  and  valve 
alone. 

This  device  has  been  under  test  on  several  roads  and  from  an 
average  of  several  reports  it  seems  to  give  about  6  per  cent,  re- 
duction in  fuel  consumption  and  5  or  6  per  cent,  increase  in  train 
load,  and  is  able  to  maintain  the  same  or  a  little  more  speed  than 
engines  of  the  same  size  and  ordinary  design,  except  the  cylin- 
ders. There  is  also  a  lighter  drain  on  the  boiler  for  steam,  but 
we  are  unable  to  express  the  amount  in  figures.  In  making  a 
study  of  this  system  for  causes  of  the  results  claimed,  we  find 
a  very  late  compression,  which,  according  to  the  argument  of  the 
designers,  means  that  the  negative  working  pressure  is  acting  at 
a  time  when  it  produces  the  least  effect  on  crank  pin.  In  other 
words,  when  the  crank  pin  is  very  near  the  center,  from  this 
point  alone,  an  increased  load  is  possible,  not  so  much  from  an 
increased  working  pressure  as  from  a  reduced  negative  work. 
In  view  of  the  above  argument  any  given  load  coidd  be  handled 
with  a  less  amount  of  steam,  which  means  a  less  amount  of 
coal  and  therefore  brings  the  handling  of  greater  load  within 
the  possibilities  of  the  boiler.  In  addition  to  this,  the  reduced 
clearance  is  claimed  to  be  responsible  for  a  considerable  steam 
economy. 

Locomotive  Lubrication. 


Committee— D.  R.  MacBain,  R.  D.  Smith,  R.  F.  Kilpatrick,  C. 
Kyle,   W.   O.   Thompson. 

IVith  reference  to  high  steam  pressure  and  superheated  steam. 

At  the  1906  convention,  your  committee  reported  that  for 
locomotives  with  steam  pressures  as  high  as  225  pounds,  or 
those  using  superheated  steam,  the  temperature  of  which  is  as 
high  as  600°  F.,  the  ordinary  valve  oil  had  been  found  by  expe- 
rience to  be  quite  suitable,  and  the  problem  is  one  of  delivering 
the  oil  in  proper  quantities  to  the  places  needing  it;  your  com- 
mittee believes  the  latter  is  possible  with  the  modern  sight-feed 
lubricators  now  in  use. 

How  far  may  xce  economize  in  lubrication,  both  internal  and 
external/ 

Internal  Lubrication. 

Internal  lubrication  should  not  be  stinted,  for  it  is  more  im- 
portant that  an  engine  perform  its  work  properly  and  without 
undue  wear  or  heating.  Dry  valves  and  dry  cylinders  mean  rapid 
wear  of  the  surfaces  of  contact  in  the  steam  chest  and  cylinders, 
also  excessive  trouble  with  the  valve  motion  parts.  Too  much 
economy  in  the  use  of  oil  for  internal  lubrication  is  apt  to  result 
in  hot  or  slipped  eccentrics,  broken  eccentrics,  eccentric  straps, 
links,  transmission  bars,  rockers,  valve  stems,  and  connection 
pins,  and  aside  from  the  increased  machine  friction,  the  perform- 
ance of  the  engine  is  affected.  Hard-running  valves  cause  a  de- 
rangement in  steam  distribution,  and  worn  packing  in  valve 
chambers   or  at   rods   causes   a   loss   due   to   leakage. 

With  the  slide-valve  locomotive  there  is  not  so  much  danger 
of  these  troubles,  as  the  jar  of  the  reverse  lever  attracts  atten- 
tion to  the  fact  that  oil  is  needed  and  the  engineman  will  see 
that  the  valves  are  properly  lubricated.  With  piston-valve  loco- 
motives the  internal  lubrication  may  be  much  below  the  required 
amount  without  any  indication  from  the  reverse  lever,  and  the 
cause  of  the  trouble  may  operate  a  long  time  before  being  dis- 
covered; in  other  words,  the  engineer  on  a  slide-valve  engine, 


even  on  a  small  allowance  of  oil,  is  more  apt  to  keep  the  valves 
supplied  with  enough  oil  to  prevent  hard  service  to  the  machine 
whde  with  piston-valve  engines  he  does  not  have  this  indication 
that  the  valves  need  oil.  and  no  one  knows  that  the  parts  have 
been  running  too  dry  until  trouble  comes  through  heated  bear- 
ings and  worn  or  broken  parts. 

Yoiir  committee  feels  that  for  internal  lubrication,  70  miles 
per  pint  for  large  freight  locomotives  and  80  miles  per  pint  for 
large  passenger  locomotives  seems  to  be  the  amount  needed  to 
lubricate  properly.  The  amount  for  each  class  depends  upon  the 
speed  at  which  the  locomotive  is  running;  in  bad  water  districts 
the  oil  allowance  should  be  increased  about  25  per  cent. 

External  Lubricatioit. 

'Ihe  use  of  grease  on  crank  pins  and  driving  axles  seems  to 
offer  the  best  solution  of  how  to  decrease  the  cost  of  external 
lubrication  and  at  the  same  time  secure  the  best  results.  The 
committee  report  of  last  year  gave  some  experiences  with  203 
locomotives,  showing  that  grease  as  a  lubricant,  gave  results 
about  as  follows : 

(a)  Reduces  engine  failures  due  to  heated  journals  and  pins. 

(b)  Reduces  cost  of  lubrication. 

(c)  Reduces  cost  of  labor  incident  to  inspection,  cleaning  and 
renewal  of  lubrication  packing. 

(d)  Reduces  delays  incident  to  oiling. 

(e)  Reduces  cut  journals  incident  to  oil  lubrication. 

(f)  Possibly  produces  a  slight  increase  in  machine  friction. 
In  reference  to  the  cost  of  external  lubrication  as  compared 

with  that  of,  say,  four  years  ago,  your  committee  believes  that 
the  cost  per  square  inch  lubricated,  or  per  pound  carried,  is  loss 
with  the  use  of  hard  grease  than  when  oil  was  in  general  use. 

The  consideration  of  sight-feed  lubricators  versus  pumps  for-'- 
internal  lubrication. 

Your  committee  is  of  the  opinion  that  a  well-designed  sight- 
feed  lubricatc)r,  having  pipe  connections  suitably  arranged  to  de- 
liver the  oil  in  the  most  direct  way  to  the  parts  needing  it,  will 
imder  present  conditions  do  the  work  properly.  On  superheated 
locomotives  it  is,  we  believe,  generally  conceded  that  there  should 
be  one  pipe  from  the  lubricator  leading  direct  to  the  cylinders 
and  attached  to  separate  plugs  near  the  center,  so  that  the  oil  fed 
from  the  lubricator  for  the  cylinder  may  be  properly  distributed. 
The  question  of  location  of  plugs  in  the  steam  chest  is  one  point 
on  which  we  find  considerable  difference  of  opinion ;  one  member 
of  your  committee,  who  has  had  considerable  experience  with  su- 
perheated steam,  favors  putting  the  steam  chest  plugs  at  the  cmi 
of  the  valve  chest  in  preference  to  attaching  the  oil  pipe  to  the 
center  of  the  chest  and  letting  the  oil  be  carried  by  the  steam 
to  the  parts  where  needed ;  and  your  committee  as  a  whole  be- 
lieves that  the  question  of  locating  steam  chest  connections  is  one 
that  can  be  left  open,  and,  therefore,  do  not  care  to  make  any 
recommendations. 


Subjects. 

COMMITTEE    REPORTS. 

1.  Laboratory  test  of  the  various  valve  gears  in  use — Stephen- 
son, Walschaert,  Alfree-Hubbell,  and  Young — at  Purdue  or  Al- 
toona,  to  determine  their  relative  efficiency.  R.  D.  Smith  (Chair- 
man), F.  H.  Clark,  W.  F.  M.  Goss. 

2.  Best  system  of  washing  out  and   refilling  locomotive  boil- 
ers, including  blow-off  lines,  flushing  tanks,  hot  wells,  and  other 
similar  methods  and   data   pertaining  to  benefits  in  the  way  of 
reducing  defects  in   fire-box  sheets,   staybolts  and  tubes.     H.  T._ 
Bentley  (Chairman).  L.  H.  Turner,  W.  R.  McKeen. 

3.  Organization  of  large  railroad  shop  forces.  H.  IT.  Vaughan 
(Chairman),  James  Milliken,  W.  H.  Lewis,  T.  S.  Lloyd,  A.  F. 
Manchester. 

4.  A  system  of  accounting  for  lalior  and  material  for  railway 
repair  shops.  H.  Emerson  (Chairman),  T.  H.  Curtis,  Le  Grand 
Parish. 

5._  Handling  scrap.  H.  D.  Taylor  (Chairman),  D.  J.  Redding. 
A.  Forsyth. 

6.  The  use  of  castellated  nuts  for  machinery  of  locomotives 
with  a  view  of  having  some  standard  dimensions  established. 
Committee  to  be  appointed  by  the  executive  committee. 

INDIVIDUAL    PAPERS. 

Is  it  desirable  to  have  uniform  specifications  and  drawings  of 
locomotives  covering  the  most  common  types  and  sizes?  To  be 
presented  by  Mr.  G.  ^I.  Basford. 

Standard  definition  of  the  term  "engine  failure,"  with  a.^'St 
of  locomotive  characteristics  and  the  numerous  varied  conditions 
of  operation  on  which  any  definition  would  need  to  be  predicated, 
in  order  to  enable  comparison  to  be  made.  To  be  presented  by 
Mr.  M.  K.  Barnum. 

Design  and  strength  of  crank  axles  for  balanced  compound 
locomotives.     To  be  presented  by  Mr.  F.  J.  Cole. 

Gimmittee — Henry  Bartlett  ((Zhairman)  ;  J.  A.  Carney,  R-  "• 
C.  Sanderson. 

(To  be  continued.) 


Jri.v,  1907. 
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MASTER  CAR  BUILDERS'  ASSOCIATION. 


'Forty-first  Annual  Convention. 


The  convention  was  called  to  order  on  the  Steel  Pier,  Atlantic 
City,  June  17th,  by  Mr.  W.  E.  Fowler,  president.  Mr.  Fowler's 
address  indicated  a  very  careful  and  comprehensive  study  of  the 
work  before  the  Association  and  was  enthusiastically  received. 
He  spoke  of  what  had  been  accomplished  in  the  past,  reviewed 
the  reports  to  be  considered  at  the  convention  and  made  a  num- 
ber of  valuable  suggestions  as  to  the  future  work  of  the  Asso- 
ciation. One  of  the  most  important  of  these  may  best  be  pre- 
sented by  quoting  from  the  address  as  follows:      .:■''■' :';-^''^fy-'".' 

"Some  of  the  railroads  of  this  continent  have,  in  times  past, 
generously  contributed  not  only  the  time  of  officials,  but,  in 
many  cases,  materials  and  equipment  towards  the  advancement 
of  committee  research,  and  I  believe  that  there  will  always  be  a 
spirit  of  this  kind  manifested  by  progressive  railroads.  But,  the 
problems  confronting  the  Master  Car  Builders'  Association, 
which  were  in  the  past  solved  by  the  exercise  of  good  judgment, 
by  careful  observation  or  by  averaging  the  experience  of  all 
interested  parties,  must  in  the  future,  in  my  opinion,  be  supple- 
mented by  the  precise  methods  of  science,  and  materials  which 
were  unknown  to  our  fatliers,  but  which  promise  valuable  as- 
sistance, must,  in  many  cases,  have  their  physical  properties  and 
chemical  composition  made  known,  before  they  can  be  used  in 
practical  railroading.        ^;.^•;^^,;•T-  v  :■  v.,   ":■ 

'Considerations  such  as  these  suggest  to  me  the  desirability 
of  the  organization  by  the  Master  Car  Builders'  Association,  of 
an  expert  staff,  which  would  be  qualified  by  education  and  train- 
ing to  handle  problems  either  mechanical,  chemical  or  physical. 

"Such  an  organization  should  have  its  home  in  a  laboratory 
befitting  the  dignity  of  the  great  interests  represented  by  this 
Association,  such  as  would  be  possible  at  Purdue  University,  or 
a  similar  institution.  Not  only  would  the  members  of  such  a 
staff  be  able  to  give  their  undivided  attention  to  the  problems  of 
this  Association,  but  the  sustained  character  of  their  efforts 
would  make  their  work  cumulative. 

"Bringing  to  bear  upon  the  problems  with  which  they  were 
confronted,  minds  trained  for  scientific  research  and  habituated 
to  the  study  of  railroad  problems,  the  work  of  such  investi- 
gators should  be  invaluable.  Operated  under  the  direction  of 
the  executive  committee  of  the  Master  Car  Builders'  Associa- 
tion, and  sustained  by  all  the  railroads  of  the  country,  such  a 
laboratory  and  staff,  actually  in  co-operation  with  the  work- 
ing committees  of  this  association,  would  return  many  times, its 
cost  to  the  railroads  of  the  country.  :v  v   ;  ';  ^'     '"•-      ■ 

"I  am  aware  that  this  organization  cannot  be  arranged  for  in 
a  day,  it  must  have  a  small  and  inconspicuous  beginning,  but,  as 
that  has  been  the  history  of  this  Association,  I  do  not  think  that 
should  deter  us  from  entering,  at  an  early  date,  upon  a  plan 
which  will  permit  an  early  organization  of  a  small  staff  of  this 
kind,  upon  a  permanent  basis,  and  I  would  recommend  that  this 
convention  request  its  executive  committee  to  consider  and  act 
upon  this  idea,  if  it  deems  it  advisable.'' 

The  members  of  the  Association  have  come  to  look  upon  the 
address  of  Mr.  E.  A.  Moseley,  secretary  of  the  Interstate  Com- 
merce Commission,  as  one  of  the  most  important  features  of  the 
convention  and  because  of  the  events  of  the  past  year  it  was 
looked  forward  to  with  even  more  eagerness  than  usual.  He 
called  attention  to  several  developments  which  have  recently 
taken  place,  spoke  of  complaints  which  had  been  received  con- 
cerning the  condition  of  the  equipment  and  plainly  stated  the 
position  which  the  Interstate  Commerce  Commission  intended 
to  take  in  regard  to  them.  Of  the  various  defects  constituting 
the  basis  of  prosecution,  inoperative  uncoupling  mechanism  con- 
stitutes a  large  majority,  there  being  672  cases  of  this  character. 

The  secretary's  report  showed  a  total  membership  as  follows: 
336  active  members,  249  representative  members,  14  associate 
members,  15  life  members;  total,  614.  The  number  of  cars  rep- 
resented is  2,047,327,  an  increase  of  207,070  over  last  year. 

The  treasurer's  report  showed  a  balance  of  $6,640.69. 

Mr.  John  T.  Chamberlain  was  elected  an  honorary  member. 


Revision  of  Standarhs  and  Recommendf.d  Practice. — The 
report  of  this  committee  was  exceptionally  complete  and  indi- 
cated much  careful  and  painstaking  investigation  and  study.  In 
the  absence  of  Mr.  T.  S.  Lloyd,  the  chairman,  the  report  was 
presented  by  Mr.  C.  A.  Sele\-.  A  large  number  of  the  recom- 
mendations were  referred  to  letter  ballot,  including  slight 
changes  in  the  5x9  and  5J/2  x  10  journal  boxes,  the  changing 
of  the  radius  between  the  wheel  seat  and  rough  collar  on  axles, 
the  specifications  for  brake  beams,  the  adoption  of  a  standard 
straight  link  handbrake  chain,  certain  changes  in  the  standard 
for  the  protection  of  trainmen,  etc. 

Arbitration  Committee. — Part  of  the  report  referring  to  the 
;•, placing  of  advertisements  on  cars  was  modified  and  the  date  for 
the  final  equipment  of  cars  with  standard  air-brake  hose  was  ex- 
tended to  September,  1908.     The  report  including  these  modifica- 
tions was  accepted  and  adopted. 

Triple  Valve  Tests. — The  report  was  accepted  and  the  com- 
mittee continued. 

Brake  Shoe  Tests. — The  committee  presented  as  an  appendix 
to  the  report  a  very  carefully  prepared  study  and  summary  of 
the  work  of  the  brake  shoe  committee  extending  over  the  past 
12  years.  This  was  prepared  by  Mr.  F.  W.  Sargent,  of  the 
American  Brakeshoc  &  Foundry  Company.  Recommendations 
made  by  Mr.  Sargent  as  indicated  by  the  following  extract  from 
.  his  paper  were  referred  to  the  executive  committee : 

"The  M.  C.  B.  record  of  shoe  tests,  while  most  important  and 
.valuable,  will  remain  incomplete  until  checked  up  by  service 
tests.  The  brake-shoe  testing  machine  records  results  under 
ideal  conditions — a  steady  wheel  moving  true  with  a  constant 
uniform  braking  load  and  perfect  contact  between  shoe  and 
wheel,  with  clear,  dry  surfaces  in  contact  under  practically  uni- 
form climatic  conditions. 

'Tn  actual  service  we  have  the  reverse,  namely,  an  unsteady 
wheel  pounding  along  over  uneven  track,  more  or  less  elasticity 
in  brake  beams  and  brake  connections,  and  tluctuation  in  brak- 
ing pressure,  coupled  with  tiie  varying  contact  between  wheel 
and  shoe  with  extremes  of  climatic  conditions  from  cold  to  hot 
and  wet  to  dry,.  '  •/ 

"The  test  wheel  is  uniform  in  its  bearing  against  the  shoe,  and 
always  moving  in  the  same  direction,  the  projections  tend  to  bend 
away  from  the  shoe  and  the  surface  of  the  wheel  to  polish  up  and 
to  smooth  over  and  afford  a  better  contact  than  in  the  case  of  the 
wheel  in  service  conditions.  With  the  ordinary  car  wheel  the  un- 
flanged  brake  shoe  covers  that  part  of  the  wheel  not  in  contact 
with  the  rail,  as  well  as  that  part  of  the  wheel  which  is  in  con- 
tact with  the  rail ;  so  that  there  are  two  distinct  surfaces  under 
Ijlie  shoe.  The  side  motion  of  the  brake  shoe  is  continually  vary- 
ing the  amount  of  contact  between  the  shoe  and  these  two  sur- 
faces, while  the  inequalities  of  track  condition  and  the  poundmg 
of  the  wheel  cannot  do  otherwise  than  break  the  grip  of  the 
shoe  on  the  wheel,  all  of  which  means  that  the  actual  coefficient 
of  friction  from  the  service  tests  is  much  less  than  that  indicated 
in  the  shop  test. 

"To  make  the  records  complete,  therefore,  some  connection 
should  be  made  between  shop  and  service  tests,  and  to  my  mind 
this  can  be  done  without  very  much  trouble  and  expense.  The 
management  of  some  of  the  electric  roads  in  the  West,  in  the 
vicinity  of  Purdue  University  would,  I  believe,  be  much  intcr-. 
ested  in  conducting  a  service  test  of  brake  shoes  with  a  heavy 
electric  car  in  interurban  service,  using  unflanged  M.  C.  B.  Chris- 
tie tj'pe  of  brake  shoes  on  33-inch  wheels,  and  I  believe  a  series 
of  tests  could  be  arranged  using  brake  shoes  previously  tested 
on  the  M.  C.  B.  machine,  and  after  service  stops  had  been  made, 
returned  to  the  machine  for  further  test.  It  would  not  be  neces- 
sary to  test  all  the  various  types  of  brake  shoes,  but  say  three 
different  kinds  of  shoes  illustrating  those  in  general  use  on  loco- 
motives, steel-tired  coach  wheels  and  chilled  wheels." 

The  committee  was  also  instructed  to  test  the  wearing  as  well 
as  the  frictional  qualities  of  the  shoes  and  to  determine  the 
relative  wear  on  the  wheel. 

Tests  of  M.  C.  B.  Couplers. — In  the  absence  of  the  chairman 
the  report  of  the  committee  on  this  subject  was  read  by  Mr. 
Kleine.    It  was  announced  that,  although  the  name  of  Mr.  T.  H. 
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Curtis  did  not  appear  with  tlie  committee  on  the  report,  he  fully 
concurred  in  its   recommendations. 

Mr.  F.  W.  Brazier  said  that  he  believed  the  maintenance  of 
the  draft  rigging  and  couplers  was  the  most  important  feature 
in  the  car  department  work.  The  trouble  along  these  lines  was 
on  the  increase.  One  of  the  greatest  difficulties  he  had  found  was 
the  fact  that  repair  parts  were  not  always  duplicates  of  the  orig- 
inal, and  hence  did  not  fit  properly.  He  considered  that  nothing 
but  the  best  material  should  be  used  for  knuckles  and  that  great 
care  should  be  given  to  seeing  that  they  were  exact  duplicates 
in  size  with  the  original.  It  might  be  necessary  to  even  go  to  the 
drop  forged  knuckle.  Expense  should  not  be  considered  in  this 
connection. 

Mr.  R.  P.  C.  Sanderson  endorsed  all  that  Mr.  Brazier  had 
said.  He  moved  that  the  recommendations  be  submitted  to  the 
committee  on  standards  and  called  attention  to  recommendations 
No.  I  and  No.  lo,  with  which  he  did  not  fully  concur. 

Mr.  J.  J.  Hennessey  questioned  the  judgment  of  having  a  2j^ 
in.  movement  between  the  horn  of  the  coupler  and  the  face  plate. 
He  also  believed  that  the  side  movement  recommended  was  ex- 
cessive, and  stated  that  while  it  would  give  relief  to  the  end  of 
the  car  it  would  throw  greater  stress  on  the  flange  of  the  wheel, 
which  is  the  weakest  part  of  the  car  structure. 

Mr.  C.  A.  Schroyer  upheld  Mr.  Hennessey's  remarks  in  connec- 
tion with  the  longitudinal  movement  of  the  draw  bar,  especially 
in  connection  with  broken  links  and  clevises  of  the  uncoupling 
apparatus.  His  road  had  been  having  a  great  deal  of  trouble 
with  these  parts  being  broken. 

Mr.  Mcintosh  took  issue  with  Mr.  Hennessey  in  regard  to  the 
side  clearance,  stating  that  he  had  been  operating  cars  for  two 
years  with  a  greater  clearance  than  that  recommended,  with  en- 
tire satisfaction.  He  believed  that  it  had  had  a  favorable  eflFect 
on  the  flanges  of  the  wheels. 

Mr.  F.  H.  Stark  disagreed  with  Mr.  Hennessey  in  regard  to  the 
longitudinal  movement  of  the  coupler,  stating  that  he  believed 
that  it  should  be  even  more  than  at  present,  because  of  the  im- 
possibility of  stopping  the  momentum  of  the  cars  so  suddenly,  as 
the  draft  gear  fails  to  absorb  the  shock  in  short  movements  and 
transfers  it  directly  to  the  car  frame. 

Mr.  E.  A.  Moseley  drew  attention  to  the  fact  that  the  elimina- 
tion of  broken  chains  and  the  attachment  for  lifting  the  pin 
would  largely  do  away  with  further  prosecution  of  railroads  by 
the  Interstate  Commerce  Commission.  He  urged  the  import- 
ance of  finding  some  way  of  remedying  this  trouble. 

Mr.  T.  H.  Russum  believed  that  the  flange  wear  would  be  con- 
siderably helped  by  more  lateral  movement  of  the  coupler.  He 
also  thought  that  some  uncoupling  attachment  could  be  devised 
which  would  eliminate  the  use  of  the  chain. 

Mr.  C.  H.  Schroyer  moved  the  appointment  of  a  committee  on 
couplers  relative  to  the  use  of  an  unlocking  apparatus  that  will 
do  away  with  chains,  with  the  understanding  that  the  device 
recommended  should  be  applicable  to  every  coupler  on  the 
market.    This  motion  was  carried. 

Rules  for  Loading  Long  Materi.\l. — The  report  was  presented 
by  Mr.  A.  Kearney  and,  upon  the  motion  of  Mr.  Sanderson,  was 
accepted  and  referred  to  letter  ballot. 

Cast-Iron  Wheels. — The  report  was  read  by  Mr.  William 
Garstang,  who  also  presented  a  letter  from  Mr.  Muhlfeld,  a 
member  of  the  committee,  stating  that  he  did  not  concur  with 
the  recommendations  in  several  particulars,  which  particulars 
were  s'.ated  and  will  be  published  in  the  proceedings.  A  letter 
from  the  c;.r  wheel  manufacturers  was  also  read,  drawing  atten- 
tion to  the  fact  that  the  ir.crease  in  the  thickness  of  the  flange 
added  about  15  lbs.  to  the  weight  of  the  wheels,  and  hence  the 
weights  as  specified  for  33-in.  wheels  should  be  increased  by 
this  amount,  unless  there  was  a  decrease  in  section  at  some  other 
point. 

Mr.  J.  J.  Tatum  took  exception  to  the  committee's  recommen- 
dations for  the  limit  of  flange  wear,  which  was  specified  to  be 
I'yi  in.  for  ioo,ooo-lb.  capacity  cars;  i  1/16  in.  for  8o,ooo-lb.  cars, 
and  I  in.  for  6o,ooo-lb.  cars.  He  believed  that  i  in.  should  apply 
for  both  60000  and  80,000-lb.  cars,  and  that  i  1/16  in.  should  be 
allowed  on  the  ioo,ooo-lb.  cars.    He  stated  that  in  his  experience 


the  greater  number  of  broken  flanges  were  practically  full  siz- 
flanges,  indicating  that  the  limit  wear  is  not  going  to  help  mat- 
ters materially  as  far  as  broken  flanges  are  concerned,  and  that 
the  increase  of  1/16  of  an  inch  would  allow  a  much  increase. ' 
mileage.  ,.;  ". 

Mr.  R.  L.  Kleine  stated  that  his  experience  was  that  from 
50  to  60  per  cent,  of  the  total  number  of  flange  breakages  on 
ioo,ooo-lb.  capacity  cars  were  below  the  ij^-in.  limit,  and  that 
a  limit  placed  at  that  figure  would  save  that  many  broken 
flanges,  and  hence  was  of  vital  importance.  He  recommended 
that  the  gauge  shown  in  the  committee's  report  for  flange  wear 
should  have  the  radius  at  the  fillet  or  throat  of  the  wheel  at  3/16 
in.,  the  present  standard,  instead  of  }i  in.,  as  recommended.      ; :.., 

Mr.  A,  W.  Gibbs  stated  that  the  Pennsylvania  Railroad  had 
in  the  year  1904  voluntarily  increased  the  limit  of  flange  wear 
to  i^  in.  with  a  most  decided  improvement.  This  improvement, 
however,  might  partially  be  attributed  to  the  coned  tread 
which  was  adopted  in  1903.  He  believed  that  flanges  broke  not 
because  they  were  thin,  but  because  there  had  been  so  much 
peening  action  by  the  rail,  tending  to  vi^edge  the  flange  of  the 
wheel.  The  amount  of  wear  was  a  direct  measure  of  the  amount 
of  this  peening. 

Mr.  F.  F.  Gaines  stated  that  while  probably  90  per  cent,  of  the 
broken  flanges  on  his  road  were  full  flanges,  yet  he  agreed  with 
the  committee's  report  in  respect  to  the  stronger  standard  at  that 
point,  as  one  broken  flange  which  had  worn  too  thin,  causing  a 
wreck,  would  more  than  pay  for  the  decreased  mileage  of  the  rest 
of  the  wheels. 

The  question  of  the  increase  of  the  size  of  the  fillet  in  the 
throat  above  11/16  in.  was  taken  up  and  several  members  stated 
that  they  had  obtained  considerable  improvement  by  an  increase 
in  the  radius  at  this  point.  The  subject  was  finally  disposed  of 
by  a  motion  that  the  committee  be  instructed  to  change  its  rec- 
ommendations to  include  a  symbol  designating  the  new  wheel  and 
that  the  words  "normal  diameter"  in  paragraph  4  be  stricken 
out.  The  recommendations  as  thus  changed  will  be  submitted  to 
letter  ballot. 

Arch  Bars  for  8o,ooo-Lb.  Capacity  Cars. — The  report  was 
read  by  Mr.  C.  A.  Seley,  received  and  referred  to  letter  ballot. 

Air  Brake  Hose  Specifications. — The  report  of  this  commit- 
tee was  read  by  Mr.  Parish  and  the  committee  was  continued. 

Chemical  Analysis  of  Air-Brake  Hose. — The  report  was 
read  by  the  secretary  and  accepted,  and  the  committee  was  con- 
tinued. 

High-Speed  Brakes. — The  report  of  this  committee  was  read 
by  Mr.  F.  M.  Gilbert,  received  and  referred  to  letter  ballot. 

Height  of  Brake  Staff. — The  report  of  the  committee  was 
read  by  the  secretary. 

Mr.  C.  A.  Seley  moved  that  the  report  be  received  with  the 
exception  of  that   portion   relating  to  the  distance  of  the  staff 
from   the   center   of   the   car,   which    is   already   covered   in  the  •.,, 
standards  for  the  protection  of  the  trainmen,  and  that  it  be  ref -"■  " 
ferred  to  letter  ballot.     This  motion  was  finally  carried.  '■■'k'\ 

In  the  discussion  of  the  motion  Mr.  C.  A.  Schroyer  called 
attention  to  the  height  of  the  standard  cars  recommended  by  the 
American  Railway  Association  and  urged  that  the  members  give 
particular  attention  to  the  recommendations  of  this  committee 
when  voting  by  letter  ballot. 

Mr.  R.  P.  C.  Sanderson  stated  that  he  did  not  believe  the 
height  of  the  car  had  anything  to  do  with  it,  but  that  the  com- .  .. 
mittee's  recommendations  were  such  as  to  allow  the  cars  to  pass  ."' 
freely  in  interchange,  and  that  the  governing  feature  was  tht 
clearance  on  important  railways.  In  this  connection  Mr.  Trimyer 
stated  that  the  clearance  line  of  the  N.  Y.  N.  H.  &  H.  R.  R.  is 
14  ft.  35^  in.  from  the  top  of  the  rail. 

Automatic  Connectors. — The  committee  on  this  subject  re- 
ported as  holding  no  meeting  during  the  year,  hence  no  report 
was  submitted  and  no  action  was  taken. 

Tank  Cars. — The  report  of  this  committee  was  read  by  Mr. 
C.  M.  Bloxham,  who  called  the  attention  of  the  members  to  the 
reasons  for  the  changes  as  recommended  in  the  report.  He  al?o 
supplemented  the  report  by  a  discussion  of  the  advisability  of 
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omitting  the  stenciling  of  the  tare  weight  and  capacity  weight  on 
the  car  and  recommended  that  Rule  23  be  revised  by  the  insert'on 
of  the  words  "except  tank  cars."  The  subject  of  stenciling  the 
cars  was  thoroughly  discussed  from  both  sides,  and  was  finally 
disposed  of  by  a  motion  that  the  recommendations  of  the  com- 
mittee be  accepted  and  referred  to  letter  ballot,  except  the  part 
referring  to  the  stenciling,  which  should  be  submitted  to  letter 
biillot  under  a  separate  heading. 

Stresses  to  Which  Wheels  for  io,ooo-lb.  Capacity  Cars  Are 
Subjected. — The  chairman  of  the  committee,  Mr.  J.  F.  Walsh, 
reported  that  the  committee  had  found  the  subject  so  difficult  as 
to  be  beyond  its  powers  and  advised  that  it  be  turned  over  to 
some  specialists  who  are  equipped  with  apparatus  for  making 
tests.  He  reported  that  Mr.  George  L.  Fowler  was  preparing  to 
make  some  experiments  along  these  lines. 

Mr.  Fowler  gave  a  brief  outline  of  the  nature  of  the  appa- 
ratus he  had  designed  and  stated  that  he  hoped  by  next  year 
to  have  some  interesting  figures  at  hand. 

It  was  moved  and  carried  that  the  committee  be  discharged, 
and  that  Mr.  Fowler  be  requested  to  present  an  individual  paper 
on  the  subject  at  the  next  meeting. 

Clearance  of  Electrical  Equipment. — A  letter  from  Mr. 
Deems  was  read  by  the  secretary,  which  stated  that  the  matter 
was  now  in  the  hands  of  a  committee  of  the  American  Railway 
Association,  which  included  practically  the  members  of  the  M. 
C.  B.  committee,  and  that  no  report  would  be  made  by  that  com- 
mittee at  this  time. 

Subjects. — The  report  of  the  committee  was  accepted  and 
referred  to  the  executive  committee. 

Election  of  Officers. — The  election  of  officers  for  the  coming 
year  resulted  as  follows : 

President— G.  N.  Dow,  General  Mech.  Insp.,  L.  S.  &  M.  S.  Ry., 
Cleveland,  O.  %'.  v 

First  Vice-President— R.  F.  McKenna,  M.  C.  B.,  D.  L.  &  W. 
Ry.,  Scranton,  Pa. 

Second  Vice-President— R.  W.  Burnett,  A.  M.  C.  B.,  Can.  Pac. 
Ry.,  Montreal,  Can. 

Third  Vice-President— T.  M.  Ramsdell,  M.  C.  B.,  C.  &  O.  Ry., 
Richmond,  Va. 

Members  of  the  Executive  Committee — D.  F.  Crawford  (P.  R. 
R.),  T.  H.  Curtis  (L.  &  N.  Ry.),  and  F.  H.  Clark  (C.  B.  &  Q. 
Ry.) 

TOPICAL  DISCUSSIONS. 

Lateral  Coupler  Clearance. — This  subject  was  opened  by  Mr. 
Parish,  who  stated  that  the  large  amount  of  trouble  with  flange 
wear  and  breakage  on  his  road  had  led  them  to  try  experiments 
with  greater  side  clearance  on  the  couplers.  They  had  tried  a 
clearance  of  4  in.  in  place  of  the  standard  2j/^  in.  for  two  years 
with  excellent  results.  The  wheel  flanges  showed  but  little  wear, 
and  the  general  condition  of  the  cars  was  good.  He  advocated 
the  appointment  of  a  committee  to  thoroughly  investigate  the 
subject  and  report  next  year.      ..  ,; 

Mr.  Hennessey  did  not  agree  with  Mr.  Parish  on  this  point, 
believing  that  greater  coupler  clearance  would  throw  greater 
stress  on  the  wheel  flanges.  r  r:,i:-:.r..... 

Mr.  Gaines  suggested  that  if  a  committee  was  appointed  it 
should  also  investigate  the  desirability  of  a  centering  device  in 
connection  with  increased  clearance. 

Mr.  J.  J.  Tatum  believed  that  all  strains  should  be  removed 
from  a  car  as  far  as  possible.  H  the  coupler  binds  it  should  be 
given  more  clearance. 

Mr.  DeVoy  stated  that  the  experiments  he  had  conducted  indi- 
cated that  an  increase  of  coupler  clearance  over  the  present  limit 
would  result  in  increased  flange  breakage. 

Mr.  Brazier  reported  good  results  with  the  increased  clear- 
ance. He  hardly  considered  a  centering  device  necessary,  as  with 
the  wide  yoke  strap  and  a  draft  gear  with  initial  compression, 
the  coupler  centered  itself  very  nicely. 

Mr.  J.  J.  Tatum  reported  some  tests  he  had  made  on  sharp 
curves  which  indicated  the  desirability  of  more  clearance  in  some 
cases. 

Mr,  Seley  drew  attention  to  the  matter  of  overhang  and  wheel 
base  having  an  effect  on  the  coupler  clearance. 


Mr.  W.  F.  Kie£el  stated  that  the  tests  he  had  made  indicated 
the  desirability  of  more  side  clearance  for  couplers. 

Mr.  Fuller  called  attention  to  the  difference  between  steel  and 
wooden  cars  in  the  matter  of  requiring  greater  clearance.  The 
wooden  cars  were  not  giving  any  trouble,  but  he  had  found  it 
necessary  to  consider  the  matter  very  carefully  on  steel  cars. 
Other  members  spoke,  usually  in  favor  of  greater  clearances. 
Truck  Springs  on  Journal  Boxes  Rather  Than  Under  the 
Bolster. — This  subject  was  opened  by  Mr.  F.  W.  Brazier,  who 
stated  that  in  his  opinion  the  best  arrangement  of  the  springs  in 
a  truck  was  that  which  would  most  effectually  cushion  all  moving 
parts.  Thus  by  placing  the  springs  on  the  journal  box  the  non- 
spring  supported  parts  were  reduced  to  a  minimum  and  the  result 
will  be  a  much  longer  life  to  the  truck  itself  and  less  damage  to 
tracks  and  bridges.  The  weight  of  the  non-spring  supported  part 
of  an  arch  bar  truck  having  sJ/^  x  10  in.  axles  is  about  11,000  lbs. 
This  could  be  reduced  to  5,200  lbs.  by  placing  the  springs  over  the 
boxes.  He  reported  that  his  company  had  over  30,000  cars 
equipped  with  trucks  having  springs  over  the  boxes  and  also 
over  1,000  tender  trucks  of  the  same  design,  all  of  which  had 
given  excellent  service,  v ;.-  .  I 

He  further  stated  that  while  he  did  not  wish  to  be  considered 
as  defending  the  Fox  type  of  truck,  he  would  say  that  they  had 
less  trouble  with  that  truck  than  any  other  type,  and  also  that 
less  than  i  per  cent,  of  the  derailments  were  with  this  type  of 
truck.  In  reply  to  a  question  he  stated  that  he  had  not  noticed 
any  difference  in  the  wear  on  the  journals  between  the  Fox 
truck  and  the  arch  bar  truck. 

Solid  Steel  Wheels  for  Passenger  Service. — The  discussion 
of  this  subject  consisted  of  a  detailed  account  of  a  series  of  tests 
which  had  been  made  and  were  reported  by  Mr.  George  L. 
Fowler.  He  had  gone  into  the  physical  and  chemical  qualities  ol 
the  material  in  the  solid  steel  wheels  very  carefully  and  also 
experimented  with  the  wearing  qualities  in  actual  service.  The 
conclusions  that  he  reached  from  these  experiments  were  that 
the  metal  in  the  solid  steel  wheel  is  fully  equal  to  that  of  the 
ordinary  steel  tire  and  that  in  other  respects  the  solid  steel  wheel 
was  equal  in  every  way  to  the  steel  tired  wheels  and  that  it  sim- 
ply remains  a  question  of  price  and  value  of  scrap  to  decide  which 
wheel  to  use  in  passenger  service. 

Up-to-Date  Cleaning  of  Passenger  Equipment. — Mr.  P,  H. 
Peck  opened  the  discussion  by  giving  a  description  of  the  coach 
cleaning  yard,  equipment  and  methods  used  on  the  Chicago  & 
Western  Indiana  Railroad,  where  from  6,000  to  7,000  cars  per 
month  are  cleaned.  This  included  the  cost  of  cleaning  the  dif- 
ferent cars  which  gave  an  average  for  nearly  90,000  cars  of 
77.8  cents.  .    :':'::'.yy' 

Mr.  Mcintosh  reported  that  the  vacuum  system  of  car  cleanmg 
in  use  on  his  road  had  been  so  satisfactory  that  they  now  con- 
sidered it  almost  indispensable. 

Mr.  Brazier  stated  that  in  the  new  yards  which  were  being 
installed  on  his  road  both  the  exhaust  and  straight  air  systems 
were  being  used.  He  drew  attention  to  the  fact  that  there  was 
a  great  diversity  in  the  application  of  the  term  "car  cleaning," 
which  might  mean  almost  anything  from  a  walk  through  the  car 
to  a  thorough  scrubbing. 

Mr.  B.  Julian  stated  that  he  believed  that  the  vacuum  system 
was  the  best  for  cleaning  cars.  He  considered  it  cheaper  than 
straight  air  when  all  things  are  considered. 

Other  members  described  various  systems  in  use  on  other  roads 
and  there  was  a  very  general  desire  for  information  as  to  the 
cost  of  cleaning  by  the  vacuum  system  as  compared  with  straight 
air. 

Passenger  Car  Ventilation. — The  discussion  of  this  subject 
was  opened  by  Mr.  Mcintosh,  who  covered  the  requirements  of 
satisfactory  ventilation  in  a  somewhat  extended  manner  and 
pointed  out  the  limitations  of  most  of  the  ordinary  schemes.  The 
chief  of  these  is  the  fact  that  ventilation  depending  upon  the 
moving  train  ceases  when  the  car  stops.  He  thought  it  quite 
possible  that  some  scheme  might  yet  be  evolved  which  would  be 
operated  by  a  system  of  independent  motors  and  would  furnish 
constant  and  controllable  ventilation  which  would  be  perfectly 
satisfactory.      '.':.:  -  ■  r    . 
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Mr.  Schroycr  described  the  ventilators  in  use  on  the  C.  &  N. 
W.,  consisting  of  a  jack  located  in  the  roof  of  the  car,  being 
continued  inside  by  a  tube  which  conducts  the  air  over  the  ra- 
diator and  discharges  it  into  the  body  of  the  car  at  the  floor 
level.  He  had  examined  many  ventilating  devices,  but  as  yet 
had  found  nothing  that  answered  the  purpose  as  well  as  this 
device. 

Mr.  R.  L.  Kleine  discussed  the  system  in  use  on  the  Pennsyl- 
vania, which  was  evolved  by  Dr.  Dudley  a  number  of  years  ago. 

Abstracts  of  Committee  Reports. 
Brake  Shoe  Tests. 

Committee— W.  F.  M.  Goss,  G.  W.  West,  B.  D.  Lockwood. 

The  results  of  tests  made  on  a  shoe  submitted  by  the  C.  C.  C. 
&  St.  L.  R.  R.  were  presented. 

In  its  report  to  the  1906  convention  the  committee  called  at- 
tention to  the  fact  that  up  to  that  time  the  activities  of  the  com- 
mittee on  brake  shoes  had  been  confined  to  a  study  of  frictional 
qualities,  and  the  importance  of  some  work  being  undertaken 
which  might  lead  to  information  concerning  wearing  qualities  was 
urged.  Ihe  practicability  of  such  tests  was  shown,  and  a  design 
for  a  proposed  addition  to  the  testing  machine  which  would  make 
them  possible  was  presented  as  an  appendix  to  the  committee's 
report. 

From  a  study  of  the  problem  the  committee  reached  the  con- 
clusion that  tests  to  determine  the  durability  of  the  shoe  might 
readily  be  made  in  the  laboratory,  provided  some  additional 
mechanism  could  be  attached  to  the  brake-shoe  testing  machine. 
The  purpose  of  the  proposed  addition  would  be  to  permit  the 
shoe  to  be  brought  in  contact  with  the  wheel  of  the  tcstmg  ma- 
chine for  a  predetermined  interval,  after  which  it  would  be  auto- 
matically released,  remaining  in  release  position  for  another  and 
a  much  longer  interval,  during  which  time  both  wheel  and  shoe 
would  return  to  their  normal  temperature.  It  was  believed  that 
by  such  a  cycle  any  shoe  could  be  given  a  definite  amount  of  ex- 
posure to  wear,  that  a  comparatively  short  interval  during  the 
application  and  a  much  longer  one  during  the  release  would 
avoid  all  chances  of  excessive  heating,  and  that  bv  its  automatic 
action  the  motion  of  the  machine  could  continue  hour  after  hour, 
with  but  little  attention  from  the  laboratory  attendants.  Acces- 
sory to  the  large  machine  there  would  of  course  be  required  a 
registering  counter  to  show  the  number  of  applications,  and  a 
delicate  balance  for  weighing  the  shoes  before  and  after  they  are 
exposed  to  the  action  of  the  machine. 

A  mechanism  which,  when  applied  to  the  existing  testing  ma- 
chine, would  give  the  function  above  described,  had  been  designed 
under  the  direction  of  a  member  of  your  committee,  by  Mr. 
Fritz  Ernst.  Mr.  Ernst  being  no  longer  available  for  the  work 
of  your  committee,  the  whole  problem  of  design  and  construc- 
tion was  generously  undertaken  by  Prof.  W.  P.  Turner,  of  the 
department  of  practical  mechanics  of  Purdue  University.  As  a 
result  of  his  study  it  seemed  "best  to  abandon  entirely  the  lines 
previously  laid  down  and  to  employ  compressed  air  for  bringing 
about  the  required  movements,  the  supply  and  discharge  being 
governed  by  a  light  and  comparatively  inexpensive  valve  driven 
by  gear  connections  with  the  testing-machine  shaft.  A  detailed 
description  of  the  added  equipment  as  designed  by  Professor 
Turner  and  constructed  under  his  direction  is  given  in  the  ap- 
pendi.x.  It  need  only  be  said  here  that  under  the  control  of  the 
apparatus  the  brake-shoe  testing  machine  may  be  run  steadily 
at  any  given  speed,  the  shoe  being  automatically  applied  and 
released.  The  apparatus  was  placed  in  service  early  in  April  and 
has  since  been  employed  in  tests.  Two  sets  of  connecting  gears 
are  at  present  supplied.  By  the  use  of  one,  hereafter  referred 
to  as  Gear  A,  the  shoe  is  in  contact  with  the  wheel  approxi- 
mately i-io  of  the  total  time  and  by  use  of  the  other,  hereafter 
referred  to  as  Gear  B,  J4  oi  the  total  time.  The  exact  action  is 
as  follows: 

The  Cycle  as  Contkoliep  hy  Gear  A. 

Revolutions  during  which  shoe  is  in  contact  with  wheel 160 

Revolutions  during  which  shoe  is  out  of  contact  with  wheel.. 1,440 

Under  the  control  of  this  gear  1,600  revolutions,  or  approxi- 
mately the  equivalent  of  2.6  miles  running,  were  required  for 
each  complete  cycle.  After  some  preliminary  running  it  was  de- 
cided that  progress  under  this  cycle  was  unnecessarily  slow. 

The  Cycle  as  Controlled  by  Gear  B. 

Revolutions  during  which  shoe  is  in  contact  with  wheel 190 

Revolutions  during  iwhicb  shoe  ia  out  of  contact  with  wheel..    610 

Under  the  control  of  this  gear  800  revolutions,  or  approxi- 
mately the  equivalent  of  1.3  miles  running,  were  required  for  each 
complete  cycle.  It  was  found  that  by  employing  a  speed  equiva- 
lent to  twenty  miles  an  hour  and  a  brake-shoe  pressure  during 
application  of  2,808  pounds,  the  machine  could  be  kept  in  contin- 
uous motion  under  the  cycle  without  undue  heating  either  of  the 
wheel  or  shoe.  The  severity  of  test  conditions  may  be  judged 
by  the  fact  that  the  work  done  by  the  brake  shoe  during  each 
application  is  approximately  the  same  as  that  which  would  be 
done  by  each  of  the  eight  shoes  of  a  loaded  100,000-pound  ca- 


pacity car  in  bringing  the  car  to  rest  on  a  level  track  from  a 
speed  of  forty  miles  an  hour.  Shoes  giving  a  high  coefficient  of 
friction,  however,  are  under  test  conditions  exposed  to  action 
which  is  somewhat  more  severe  than  that  which  would  be  re- 
quired to  stop  the  car.  Under  these  conditions  the  wheel  never 
became  more  than  sensibly  warm  to  the  touch,  and  the  shoe 
never  excessively  hot. 

Shoes  subjected  to  ivearing  test. — In  selecting  shoes  for  test,  it 
was  thought  proper  to  take  those  for  which  frictional  results  were 
reported  last  year.  Fifteen  such  shoes  were  available.  All  had 
been  submitted  for  test  by  railway  companies,  and  had  been 
taken  from  service  after  having  been  about  half  worn. 

The  tests  to  determine  resistance  to  n'car. — The  cycle  employed 
was  that  obtained  by  use  of  Gear  B  and  the  conditions  were  those 
mentioned  in  connection  with  a  description  of  that  cjxle.  Bricfty 
Stated  they  are  as  follows :  ■  '^  -/ 

Diameter  of  test  wheel,  inches 33 

Material  of  test  wheel Cast  iron 

Revolutions   per   cycle    800 

Revolutions  during  which  shoe  has  contact  with  wheel 190 

Revolutions  during  which  shoe  is  out  of  contact  with  wheel..     610 

Brake    shoe    pressure,    pounds 2,808 

Revolutions    per    minute     204 

Equivalent   speed  in  miles  per   hour 20 

By  the  maintenance  of  these  conditions  it  was  found  easily 
possible  to  secure  from  eighty  to  a  hundred  applications  in  a 
single  day's  run. 

In  anticipation  of  a  test,  the  shoe  was  carefully  weighed  on  nn 
accurate  balance.  It  was  then  exposed  to  wear  in  accord  with  the 
program  already  set  forth.  A  registering  counter  attached  to  the 
machine  gave  a  record  of  the  number  of  contacts.  Weighings  of 
the  shoe  made  at  intervals  as  the  work  proceeded,  clearly  showed 
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Shot  No.   194  under  markinKS  on  shoe  should  read C.  &  N.-W.  8386. 

.Shoe  No.   205  under  markings  on  shoe  should  read I'.  C.  P  G  3960  Pat.  4-11  93- 

Shoe  No.  209  under  markings  on  shoe  should  read M.  C.  B.  triangle  enclosing  LV 

U  Gj6  G. 

Shoe  No.  315  under  markings  on  shoe  should  read 4  —  8j. 

Shoe  No.  2*0  under  markings  on  shoe  sliould  read K  38. 


that  the  loss  of  weight  was  always  proportional  to  the  number 
of  stops.  While  the  balance  used  in  weighing  the  shoes  was  so 
deUcate  as  to  permit  a  determination  of  the  loss  for  a  single 
application,  the  values  reported  have  in  all  cases  been  determined 
from  a  considerable  number  of  applications  for  which  the  gross 
loss  in  weight  was  so  great  as  to  admit  of  no  considerable  error 
in  determining  its  value.  The  results  are  given  in  columns  one 
to  eight  of  Table  I. 

A  basis  for  comparison. — It  is  apparent  that  nomeasurernentof 
wear  is  complete  which  does  not  take  into  account  the  frictional 
qualities  of  the  shoe ;  that  a  true  measure  must  include  both 
wearing  and  frictional  qualities  and  this  is  best  expressed  in 
terms  of  energy  absorbed  per  unit  of  weight  of  material  lost.  As- 
suming that  the  conditions  affecting  the  exposure  of  the  shoe 
to  wear  are  equally  fair  to  all  shoes  tested,  comparisons  upon 
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tliis  basis  should  constitute  a  satisfactory  measure  by  which  to 
(ktermine  the  relative  value  of  the  diflferent  shoes  as  a  means  of 
stopping  trains.  Such  a  comparison  is  presented  in  column  lo 
of  Table  I,  and  is  graphically  shown  by  the  accompanying  dia- 
gram.   A  more  detailed  explanation  of  Table  I  is  as  follows : 

Column  4  gives  the  coefficient  of  friction  as  reported  to  the 
convention  of  1906.  Column  5  is  the  weight  of  the  shoe  at  the 
beginning  of  the  wearing  test.  Column  6  shows  the  number  of  ap- 
jilications  made.  Column  7  gives  the  total  loss  of  weight  in  pounds. 
Column  8  gives  the  loss  of  weight  per  application.  This  equals 
the  total  loss  of  weight  divided  by  the  number  of  applications. 
Column  9  shows  the  number  of  million  foot-pounds  absorbed  per 
application.  This  is  found  by  multiplying  the  pressure  contact 
(2.xS  pounds)  by  the  coefficient  of  friction  (column  4),  by  the 
distance  in  feet  passed  over  by  the  surface  of  the  wheel  during 
the  application  (1,640),  and  by  dividing  by  one  million.  Column 
10  shows  the  million  foot-pounds  of  work  which  can  be  done  by 
each  shoe  under  conditions  of  test  for  each  pound  of  material 
lost.    It  is  obtained  by  dividing  the  values  of  column  9  by  those 
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iif  column  8.  That  the  values  in  column  lo  vary  between  wide 
limits  is  best  shown  by  the  diagram  accompanying. 

As  to  the  si^niHcance  of  results. — In  carrj'ing  out  the  tests  all 
shoes  were  subjected  to  the  same  exposure  to  wear.  Whether 
the  relative  results  would  be  the  same  had  the  conditions  of  test 
involved  lighter  pressure  or  higher  speeds  than  those  which  were 
actually  employed,  is  a  question  which  the  connnittee  has  not  yet 
had  time  to  determine.  It  is  not  impossible  that  a  shoe  giving  a 
relatively  poor  performance  under  the  conditions  of  the  test 
would  show  relatively  better  under  some  other  conditions.  If, 
for  example,  shoes  are  designed  for  specified  service,  it  would 
perhaps  be  unfair  to  expect  all  to  show  at  their  best  under  a 
single  condition  of  operation.  The  probability  is,  however,  that 
a  shoe  which  is  good  under  one  condition  of  running  will  not 
be  bad  under  other  conditions.  But,  as  has  been  stated,  these 
are  questions  which  have  not  been  studied,  and  the  results  as  set 
forth  in  the  accompanying  diagram  should  be  accepted,  not  as  an 
absolute  measure  of  the  relative  values  of  the  shoes  in  question, 
but  rather  as  an  exhibit  of  facts  obtained  by  a  process  which  is 
clearly  described  and  the  significance  of  which  each  member  will 
be  able  to  judge  for  himseH. 

A  Missing  Factor. — It  is  a  matter  of  regret  that  no  measure  has 
yet  been  made  which  will  disclose  the  wear  of  the  wheel  under 
the  influence  of  the  shoe.  To  secure  such  a  measure,  it  will  be 
necessary  to  have  a  balance  of  sufficient  capacity  to  weigh  the 
wheel  and  of  such  delicacy  as  to  indicate  differences  in  weight 
as  small  as  one  five-hundredth  part  of  a  pound.  No  such  balance 
is  now  available  at  the  laboratory.  The  possibility  that  some  of 
those  shoes  which  show  high  performance  in  the  accompanying 
fliagram  may  have  been  protected  from  wear  at  the  expense  of  the 
wheel  makes  it  highly  desirable  that  precise  information  be  had. 

I'ulurc  Plaits. — The  preceding  statements  show  the  possibility 
'^>f  formulating  a  prescribed  laboratory  test  covering  the  wearing 
qualities  of  shoes.  Enough  has  been  accomplished  to  reveal  both 
the  intricacies  and  the  value  of  a  much  more  elaborate  study  of 
the  brake-shoe  problem.  It  would  seem  that  the  time  has  come 
when  mechanical  tests  could  very  profitably  be  supplemented  by 
chemical  analyses  of  the  shoes  tested,  to  the  end  that,  step  by 
step,  the  problem  may  be  proven.  Thus  far  the  committee  has  not 
involved  the  Association  in  any  considerable  expense.  It  would 
be  well  if,  in  further  expression  of  its  interest,  the  Association 
could  provide  a  fund  sufficiently  large  to  permit  the  committee 
to  proceed  actively  for  a  considerable  period  along  both  me- 
chanical and  chemical  lines. 

Tht   committee   acknowledges   its   indebtedness   to   Mr.   L.   E. 


Endsley,  instructor  in  the  locomotive  laboratory  of  Purdue 
University,  for  assistance  rendered  in  the  operation  of  the  brake- 
shoe  testing  machine. 

Tank  Cars. 

Committee: — A.  W.  Gibbs  (Chairman),  C.  M.  Bloxham,  Rob- 
ert Gunn. 

It  has  developed  that  confusion  exists  at  interchange  points  in 
regard  to  the  phase  of  the  specifications  which  covers  construc- 
tion "as  strong  as" ;  and  it  has  actually  developed  that  the  same 
car  might  be  accepted  by  inspectors  on  one  part  of  a  system  and 
held  up  by  inspectors  on  the  same  system  at  another  point.  This 
has  entailed  much  vexatious  delay  and  a  very  considerable 
amount  of  correspondence.  In  consequence,  a  meeting  was  held 
of  representatives  of  a  number  of  railroads  handling  a  large 
number  of  tank  cars,  and  the  points  causing  confusion  were  dis- 
cussed and  amendments  suggested  in  the  wording  of  the  require- 
ments. 

It  is  but  fair  to  the  committee  to  state  that  when  the  necessity 
for  some  regulation  in  regard  to  tank  cars  first  arose,  the  con- 
struction of  this  class  of  equipment  was,  in  general,  stercotvped 
and  bad,  although  there  were  certain  ownerships  whose  cars 
were  a  notable  exception.  The  committee  recommended  a  stand- 
ard which  should  be  considered  as  a  minimum  requirement,  but 
which  has  evidently  been  understood  by  many  owners  to  be  an 
expression  by  the  committee  of  what  is  good  enough.  In  the 
meantime,  the  severity  of  the  service  to  which  all  classes  of 
equipment  are  subjected  has  undoubtedlj'  changed  for  the  worse, 
and  while  the  committee  is  not  yet  prepared  to  withdraw  the 
earlier  drawings  covering  minimum  requirements  for  tank-car 
construction,  it  feels  very  strongly  that  it  is  to  the  interest,  not 
onh^  of  the  transportation  companies,  but,  also,  of  the  car  owners 
as  well,  to  very  materially  exceed  the  requirements  for  strength. 

The  committee  suggested  a  number  of  changes  in  the  specifi- 
cations to  make  them  clearer  and  more  effective. 

Air  Brake  Hose  Specifications. 

Committee — Lc  Grand  Parish  (Chairman),  Jas.  Milliken,  F. 
A.  Torrey. 

The  committee  on  air  brake  hose  specifications  wishes  to  call 
the  attention  of  the  association  to  an  error  hi  the  specifications 
for  air  brake  hose,  as  submitted  to  the  association  last  year,  and 
recommends  that  the   following  correction   be  made: 

It  will  be  seen  that  the  label  on  the  hose  and  M.  C.  B.  Sheet 
No.  9  give  the  diameter  of  the  hose  as  i%  inches,  while  in  the 
detail  of  the  specification  the  minimum  diameter  of  the  hose  is 
shown  to  be  if^  inches;  therefore,  the  label  and  the  cut  on  M. 
C.   B.   Sheet  No.  9  should  be  changed  to   I -3-^   inches. 

The  committee  does  not  feel  that  any  change  should  be  made 
in  the  present  specifications  for  the  reason  that  last  year  it  rec- 
ommended that  a  chemical  test  be  added  to  the  specifications, 
and  as  a  special  committee  is  at  work  on  this,  we  feel  that  no 
change  should  be  naade  until  this  committee  shall  have  com- 
pleted its  investigations  and  its   report  has  been   accepted. 

>;..   r:        High  Speed  •Brakes. 

Committee — F.  M.  Gilbert,  chairman;  S.  G.  Thomson,  C  B. 
Young. 

Provide  for  taking  up  the  slack  on  six-wheel  trucks,  which  ac- 
cumulates from  brake  shoe  wear,  by  substituting  adjustable  con- 
nection shown  by  attached  sketch ;  substituting  this  connection 
for  the  one  described  on  M.  C.  B.  Sheet  J  as  B-C7-A.     The  pro- 
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posed connection  has  been  tried  out  in  service  and  found  satis- 
factor}-. 

The    committee   also    suggests    the    addition    to    the    different 
schedules    of    notes    giving   more    prominence    to    the    maximum 
theoretical  load  which  may  come  on  beams. 
■;•-<•:.:       (7^0   he  continued.) 


Extra  Work  DEP-vRfMEXT  of  the  Baldwin  Locomotive 
Works. — The  annual  amount  of  duplicate  parts  supplied  in  re- 
cent j'ears  is  the  equivalent  of  about  loo  new  locomotives.  In 
1906,  368  pairs  of  cylinders  were  ordered  and  80  boilers.  In 
1905,  196  locomotives  were  overhauled  and  put  in  first-class 
working  condition. — Arthur  L.  Church  in  "Record  of  Recent 
Construction,"  No.  60. 
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2>4    X  26  INCH  OPEN  TURRET   LATHE, 


The  new  Pratt  &  Whi'tney  2j'2  x  26-inch  open  turret  lathe 
shown  in  the  iUustration  is  a  universal  machine  suitable  for 
doing  a  large  variety  of  work  from  the  bar  and  on  forgings  and 
castings,  without  continually  requiring  special  appliances  and 
expensive  cutting  tools.  To  accomplish  this  purpose,  many  new 
features,  including  a  cross  sliding  turret,  have  been  introduced. 
The  machine  possesses  practically  all  the  flexibility  and  adapta- 
bility of  the  engine  lathe.  The  extreme  rigidity,  powerful  spin- 
dle drive,  quick  changes  of  speeds  and  feeds,  heavy  cross  feed- 
ing turret  and  numerous  adjustable  stops,  admit  of  narrower 
limits  of  error,  as  well  as  a  marked  reduction  in  the  cost,  over 
work  produced  on  the  ordinary  turret  or  engine  lathe. 

It  has  a  stiff  head,  and  may  be  driven  either  by  a  direct-con- 
nected motor  or  a  countershaft  drive  by  means  of  a  single  pul- 
ley. The  turret  is  mounted  on  a  slide,  having  both  positive 
power  and  hand-longitudinal  and  traverse  directions.  The  ma- 
chine is  recommended  for  bar  work  up  to  2J/2  in.  diameter  x  26 
in.  long,  for  castings  up  to  14  in.  diameter,  and  for  cylindrical 
operations  on  work  within  these  limits. 

An  unusually  heavy  spindle  of  special  steel,  with  cylindrical 
bearings,  runs  in  bronze  split  sleeves.  The  thrust  of  the  spindle 
is  against  an  independent  upright,  cast  solid  with  the  head,  and 
insures  against  any  springing  tendency  under  heavy  end  cut- 
ting strains.  Provision  is  made  for  taking  up  wear  of  the  spin- 
dle and  end  thrust.  The  direction  and  speed  of  the  spindle  are 
controlled  by  levers  operating  friction  clutches.  It  is  impos- 
sible to  connect  more  than  one  set  of  gears  with  the  spindle  and 
the  main  driving  shaft  at  the  same  time.  The  gears  are  of  extra 
heavy  pitch  and  of  ample  width  to  withstand  safely  the  hardest 
usage.  The  head,  which  is  stationary,  is  of  box  construction, 
the  gears  running  continually  in  oil.  Eight  variations  of  speed 
are  provided,  and  by  using  a  two-speed  countershaft  this  may 
be  doubled.  All  of  the  controlling  levers  and  connections  are 
within  easy  reach  of  the  operator.  The  spindle  can  be  instantly 
stopped  by  the  movement  of  any  lever  on  the  head  stock. 

The  rod  chuck  may  be  operated  while  the  machine  is  running, 
and  has  extraordinary  gripping  power.  The  collet  jaws  are  sup- 
ported up  to  their  outer  end,  which  is  especially  desirable  in 
forming  work  from  the  cross  slide.  The  complete  chuck  can  be 
removed  readily  from  the  spindle  when  combination  lathe  chucks 


or  special  face  plates  for  castings  are  to  be  substituted.  A  posi- 
tive screw  feeding  device  automatically  feeds  the  rod  forward 
to  its  stop. 

The  bar  may  be  round,  square,  hexagon,  or  of  any  irregular 
cross  section,  and  need  not  necessarily  be  free  from  scale,  as 
there  are  no  delicate  parts  or  complicated  gearing  to  become 
clogged.  A  follower  bar  is  furnished  which  enables  short  pieces 
of  stock  to  be  as  conveniently  handled  as  long  bars,  and  at  the 
same  time  serves  to  keep  such  pieces  concentric  with  the  spindle. 
An  efficient  stock  stop  for  gauging  the  length  of  stock  is  pro- 
vided, which,  when  not  in  use,  is  moved  forward  and  swung 
upward,  so  as  not  to  interfere  with  the  turret  tools. 

The  turret  revolves  about  a  large  conical  stud  held  firmly  in 
the  cross  slide.  The  various  tools  may  be  accurately  located 
and  with  rigid  backing,  so  that  the  heaviest  cuts  may  be  taken 
without  the  slightest  spring  or  backward  movement.  The  tools 
are  held  in  place  by  straps  and  are  backed  up  by  uprights  cast 
solid  with  the  turret.  Severe  tests  have  proven  this  to  be  a  su- 
perior method  of  unyieldingly  holding  the  tools  against  all  tor- 
sional and  backward  strains.  The  locking-bolt  is  directly  under 
the  cutting  tool  and  is  horizontal,  thereby  overcoming  the  ten- 
dency of  a  vertical  bolt  to  lift  the  turret  from  its  seat. 

Indexing  can  be  accomplished  at  all  positions  of  the  cross- 
slide,  and  is  automatic,  although  the  turret  may  be  rotated  to 
any  position  by  hand.  One  of  the  most  important  features  in 
this  lathe  is  the  compound  turret  with  power  and  hand  feeds  and 
adjustable  stops  which  are  conveniently  located.  The  longitu- 
dinal turret  slide  travels  on  large  raised  "V's,"  is  provided  with 
gibs  its  full  length,  and  a  binder  which  permits  the  slide  to  be 
firmly  clamped  to  the  bed  at  any  point  within  its  travel.  The 
power  longitudinal  feed  is  positive  in  both  directions,  and  has 
six  changes,  any  one  of  which  can  be  set  instantly. 

There  are  six  automatic  longitudinal  stops  and  six  supplemen- 
tary stops,  which  give  two  positions  to  each  turret  tool.  If  neces- 
sary, all  twelve  stops  may  be  used  for  one  or  all  tools  in  the 
turret,  making  it  possible  to  effectively  cover  all  requirements. 
The  stops  are  held  in  a  heavy  steel  bracket,  which  may  be  moved 
along  the  front  of  the  bed  and  clamped  where  desired.  In  case 
it  is  desired  to  run  through  a  few  special  pieces  of  work,  the 
automatic  stops  may  be  dispensed  with  and  the  supplementary 
stops  used  in  their  place  without  the  necessity  of  disturbing 
adjustments. 
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The  distance  from  the  axis  of  the  spindle  to  the  turret  tool 
is  altered  by  traversing  the  turret  slide.  This  arrangement  per- 
mits ample  support  for  long  bars,  and  if  the  machine  is  belt 
driven,  gives  an  unvarying  belt  tension.  A  motor  can  be  mount- 
ed on  the  head  without  difficulty.  The  cross  slide  has  both 
hand  and  power  feed.  There  are  six  variations  of  the  power 
feed  in  either  direction.  Eight  distinct  adjustable  cross  stops 
are  provided,  which  may  be  used  in  any  combination  desired. 

'1  he  bed  and  pan  are  made  in  one  single  casting  and  have 
'■U''-shaped  cross  webbing  insuring  rigidity.  Generous  provision 
for  oil  and  chips  is  provided.  A  variety  of  turret  tools  adapted 
to  meet  practically  all  the  various  requirements  are  furnished  to 
order. 


AN  IMPROVED  TCX)L  POST  FOR  SLOTTERS. 


The  tool  post,  shown  in  the  illustration,  is  adapted  for  use 
on  such  machine  tools  as  slotters,  planers  and  shapers.  It  has 
a  self-contained  relief  mechanism,  so  designed  that  high-speed 
tool  steels  may  be  operated  to  the  limit  of  their  cutting  capacity. 
Ihe  illustrations  show  the  tool  post  applied  to  a  slotter.  It  is 
of  simple  and  substantial  construction;  easy  of  adjustment; 
works  equally  well  on  long  or  short  strokes,  in  corners,  key- 
ways,  deep  recesses,  on  plane  surfaces  and  circles,  and  with 
the  tool  extended  in  any  direction  from  o  to  360  degrees  about 
the  vertical  axis  in  a  horizontal  plane  or  with  the  feed  comin<j 
in  at  any  time  or  place. 

It  is  so  graduated  that  the  work  may  be  adjusted  from  it 
''Vithout  having  to  move  the  carriage,  thus  saving  considerable 
time  and  labor,  especially  on  large  parts  such  as  locomotive 
frames.  When  large  or  irregular  pieces  are  placed  on  the  ma- 
chine the  post  is  simply  slipped  up  out  of  the  way  and  can  easily 
be  dropped  back  when  the  work  is  in  place. 

The  construction  is  clearly  shown  on  the  drawings.  The  upper 
part  or  sleeve  is  clamped  to  the  ram  of  the  machine.  Annular 
grooves  are  cut  on  this  sleeve  at  intervals  and  by  means  of 
P'ns  which  pass  through  the  clamping  brackets  the  sleeve  can 
be  locked  in  place,  insuring  it  again.st  the  possibility  of  being 
forced  upward  under  heavy  duty.  The  several  annular  grooves 
fn  the  sleeve  permit  it  to  be  closely  adjusted  to  suit  the  work. 
%  loosening  the  clamping  bolts  the  sleeve  can  be  adjusted  about 
Its  own  axis.  The  clamping  collar  at  the  top  prevents  the  tool 
from  dropping  in  case  the  clamps  are  loosened  and  the  pins 
removed  at  the  same  time. 

The  upper  part  of  the  post  has  a  forked  lower  end  and  a  stem 
which  passes  through  the  sleeve  and  is  held  in  place  by  the  nut 
and  washer  at  the  upper  end.    The  joint  between  this  piece  and 


the  sleeve  at  the  lower  end  is  such  that  when  the  nut  at  the  top 
is  tightly  drawn  up  any  tendency  toward  lateral  movement  due 
to  a  loose  fit  between  the  sleeve  and  the  stem  is  prevented.  When 
the  nut  is  loose  the  post  may  be  swiveled  to  any  position.  These 
two  parts  have  gauge  marks  upon  them  so  that  they  may  be 
brought  to  any  predetermined  position.  One  of  the  marks  on 
the  sleeve  extends  up  to  the  clamping  bracket  upon  which  there 
is  a  corresponding  mark  and  when  these  register  the  work  on 
the  table  can  be  squared  up  and  put  in  proper  position  by  it,  as 
a  portion  of  the  post  at  its  lower  end  is  squared  for  this  pur- 
poce.  Pieces  can  thus  be  adjusted  with  less  work  than  if  ad- 
justed from  the  table. 
The  lower  part  of  the  post  is  pivoted  to  the  forked  end  of  thc 
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Upper  part,  as  shown.  The  lower  part  can  swing  backward 
slightly  on  the  return  stroke,  the  spring  forcing  it  into  place  as 
soon  as  the  tool  escapes  from  the  work.  The  tension  of  the 
spring  may  be  adjusted  to  suit  conditions  by  means  of  the  screw 
and,  if  desired,  the  post  may  be  made  rigid  by  screwing  it  tightly 
against  the  shoulder  of  the  lower  member.  The  pivot  upon 
which  the  lower  part  swings  is  placed  to  one  side  of  the  center 
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The  n€w  Pratt  S:  Whitney  j'..  x  _'()-inch  open  turret  lathe 
shown  in  the  iUiistration  is  a  universal  nvichinc  suital)Ic  for 
doing  a  large  variety  of  work  from  the  bar  and  on  for^inRS  and 
castings,  witliout  continually  requiring  special  appliances  and 
expensive  cutting  tools.  To  accomplish  this  ptirpnse.  many  new 
features,  including  a  cross  sliding  turret,  have  been  introduced. 
1  he  machine  possesses  practically  all  the  llexibility  and  adajjta- 
bility  of  the  engine  lathe.  The  extreme  rigidity,  powerful  spin- 
dle drive,  quick  changes  i>l  siKcds  and  feeds,  heavy  cross  feed- 
ing turret .  and  numerous  adjustable  stops,  admit  c>f  narrower 
limits  of  error,  a!>  well  as  a  marked  reduction  in  the  cost,  over 
work  produced  on  the  ordinary  turret  or  engine  lathe. 

It  has  a  stitT  head,  and  may  be  driven  either  by  a  direct-con- 
nected mottjr  or  a  countershaft  drive  by  means  of  a  single  pul- 
ley. The  turret  is  mounted  on  a  slide,  having  both  positive 
;jji»wer  and  hand-longitudinal  and  traverse  directions.  The  ma- 
chine is  recommended  for  bar  work  up  to  j|j  in.  diameter  x  26 
in.  long,  for  castings  up  to  14  in  diameter,  and  for  cylindrical 
operatioris  on  work  within  these  limits.  ■•:... 

An  unusually  heavy  spindle  of  special  steel,  with  cylindrical 
bearings,  runs  in  bronze  sjjjit  sleeves.  The  thrust  of  the  spindle 
is  against  an  independent  upright,  cast  .solid  with  the  head,  and 
,  -insures  against  any  springing  tendency  under  heavy  end  cut- 
ting strains.  Provision  is  made  for  taking  up  wear  of  the  .spin- 
dle and  end  thrust.  The  direction  and  spccil  of  the  spindle  are 
-controlled  by  levers  operating  friction  clutches.  It  is  impos- 
sible to  Connect  more  than  one  set  of  gears  with  the  spindle  and 
the  main  driving  shaft  at  the  same  time.  The  gears  are  of  extra 
heavy  pitch  and  of  ample  width  to  wiihstand  safely  the  hardest 
usage.  '1  he  head,  which  is  stationary,  is  of  box  construction, 
the  gears  running  contiiuially  in  oil.  Kight  variations  cSf  speed 
are  provided,  and  by  using  a  two-speed  countershaft  this  may 
be  doubled.  All  of  the  controlling  levers  and  connections  are 
within  easy  reach  of  the  operator,  'ihc  spin<lle  can  be  inst.intly 
stopped  by  the  movement  of  any  lever  on  the  hcail  stock. 

The  rod  chuck  may  be  operated  while  the  machine  is  running, 
and  has  extraordinary  gripping  power.  The  collet  jaws  are  sup- 
ported up  to  their  r)Uter  end.  which  is  espeei.illy  desirable  in 
forming  worK  from  the  cross  slide.  The  complete  chuck  can  be 
removed  readily  from  the  spindle  when  coinbination  lathe  chucks 


or  special  face  plates  for  castings  are  to  be  substituted.  A  posi  ■:':-. 
tivc  screw  feeding  device  automatically  feeds,  the  rod,  for\\;»r<j : 
to  its  stop.  ■'■■''    •  '    .  ■    '^-'; 

The  bar  may  be  round,  square,  hexagon,  or  of  any  irregular , 
cross  section,  and  need  not  necessarily  be  free  from  scale,  a-;' 
there  are  no  delicate  parts  or  complicated  gearing  to  beconte..; 
clogged.  A  follower  bar  is  furnished  which  enables  short  picceV' 
of  stock  to  be  as  conveniently  handled  as  long  bars,  and  at  the.: 
same  time  serves  to  keep  such  pieces  concentric  with  the  spindl ';■• 
.•\n  cfticient  stock  stop  for  ganging  the  length  of  stock  is  pre-, 
vided.  which,  when  not  in  use,  is  moved  forward  and  swauij 
upward,  so  as  not  to  interfere  with  the  turret  tools.       ■■     -"r  ,.'^ 

'i  he  turret  revolves  about  a  large  conical  stud  held  firmly  in 
the   cross    slide.      The    various   tools   may   be   accurately   located 
and  with  rigid  backing,  so  that  the  heaviest  cuts  may  be  taken- 
without  the  slightest  spring  or  backward  movement.     The  tools 
are  held  in  place  by  straps  and  are  backed  up  by  uprights  cast; 
solid  with  the  turret.     Severe  tests  have  proven  this  to  be  a  su- 
perior method  of  unyieldingly  holding  the  tools  against  all  tor-- 
sional  and  backward  strains.     The  locking-bolt  is  directly  under." 
the  cutting  tool  and  is  horizontal,  thereby  overcoming  the  tenr 
dency  of  a  vertical  bolt  to  lift  the  turret  from  its  seat. 

Indexing  can  be   accomplished   at   all   positions  of  the   cross- - 
slide,  and   is  automatic,  although   the  turret  may  be   rotated  to. 
any  position  by  hand.     One  of  the  most    important   features  in 
this  lathe  is  the  compound  turret  with  power  and  hand  feeds  and 
adjustable   stops   which   are   conveniently   located.     The   longitu- 
dinal turret  slide  travels  an  large  raised  "V's,"  is  provided  witli.^ 
gibs  its  full  length,  and  a  binder  which  permits  the  slide  to  ht . 
firmly  clamjied  to  the  bed  at  any  point  within  its  travel.     I^ic 
power  longitudinal   feed    is  positive  in  both   directions,  and  has. 
six  changes.  ;iny  one  of  which  can  be  set  instantly. 

There  are  six  automatic  kmgitudinal  stops  and  six  supplemen-, 
tary  stops,  which  give  two  positions  to  each  turret  tool.  If  nccesr 
sary.  all  twelve  stops  may  be  used  for  one  or  all  tools  in  the 
turret,  making  it  iwssible  to  effectively  cover  all  requirements. 
The  stops  arc  held  in  a  heavy  steel  bracket,  which  m.ay  be  moved 
along  the  front  of  the  bed  and  clamped  where  desired.  In  case 
it  is  desired  to  run  through  a  few  special  pieces  of  work,  the 
automatic  stops  may  be  dispensed  with  and  the  supplementary 
stops  used  in  their  place  without  the  necessity  of  disturbing 
adjustments.  '   '   ;. 
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>«A*^..&    WHltXtlt ,  3}4   ;X    #   INtCTI    WES  WRftET    iJvtHE. 


-   llie  Jistaticc  fr6jii  the  axis  of  the  spnicllc'  to  tJio  iiirrct;  tool 
^  ijltircd  by  travcri^ing  the  turret  slide.    This  arnlii^C^imut 'peir-  ; 
:.u:j-.  ample  support   for  long-  bar>.  and  it  tlio  machiue  i>  belt;  ' 
ijivi^i,  igivesan  unvarying  belt  tension,;  A.riioitof  cair  be  inoiUJt^ 

iir  the  head  without   dilucuky;  •  The;  cfosk- Mide  ha 
.  :,;1  and  power  feed.     There  are  sjx;  variatioils  of  Uie  power  :; 
■'   in   either  /lirectii in.     Eight   distinct  adjustabie  cross-  stops    ■ 
:  rovided,  which  may  be  used  in  ajty  combinalion  dc:sirc<i;  :      . 
'-   bed  and  pan  are  made  iri  one  single  casting  aiid  have 
'  ■  o-hapcd  cross  webbing  insuring  rigidity./    Gciierous  pfovision 
"■  /oil  and  chip?  ia  provided.     A  varicly  of  turret  tools  .-idapteil 
t'j  4nc«t  practically  all  ihg  yarious  requirenicnts^irc;, furnished  to 


the  sleeve  at  the  lower  ctid  is  stich  that  when  the  Htit  at.  the  top 
is  tightly  drawn  lip  any  tendency  toward  lateral  nWvcment  due 
tO-  a  loose :  j"it  hot wucn  1 1  !c  si ee\'e  and  the"  stcni ' i>  pr<' ver.i ed .  'W'hc.Li 
the  out  is  loose  the  pt"<st  may  be  swivc;led  to  aoy  position.  Tliest 
tiii-o  :partf  iitxye  gauge  niark^-tttwn  them  so  'thut:  ilitoy  may  be 
brought  to  any  prvtjetcrmined  position.  One  or  t1*e  imarks  on 
the  s^leeve  extends  up  to  the  clampirig  bracket  upon  which  there 
is/a  corresponding  mirk  and  'when  these  register  the  work  oil 
tinj.  tifblc  tan  be:s^  aiifd  piit  in  prPRfi*  "positiou  fe)'  k,  as 

a  portion  pf  the  jxist  at  ius  la>*tr  <MKl/is  sqjjrtiriE^^^fh    tiijs  pur- 
poce!     Pieees  can  thTis' he  trdjitstedi  Avjtb  1«s.;:Wort?  th»in  ..if -^^^ 
justed  from  the  (aide.         ;;,.>;;::.'         ■     "    ■  "  "" 

'...The  lowcf  part  of  tUc  post  is^^iyotcd  fo-the  £orJicd  end  of  the 


AN  IMPROVED  TOOL  POST  FOR  SLOTTfiRSi^ 


l-fw  toat  pbst;^  shown  wi  the   illiirtration,  is  ndkptcd   for^^^i^^^ 

lu  h  machine  itpols  as  slpttcrs,  planers  and  shapers.     It  has  ;• 
.  >ck'-contained   relief  mechanism,  so   designed  that; high-SpGcd    - 
tv.l  steels  may  be  operated  to  the  limit  of  their  cutting  cap.acity.-  } 
-:  illustrations  show  the  1(h>1  post  applied  to  a  ilottor.     It  is;^-- 
■•;    simple   and   substantial    construction;    easy  of -adjustment;  ■  ; 
works  equally  well  on  long  or  short  strokes,  in  corners,  key- ,--v 
"■ays,   deep  recesses,   on  plane   surfaces  and  circles,  and   with -.f 
•  tool  extended  in  any  direction  from  o  to  360  dctgrces  about  •- . 
;-'c  Vertical  axis  in  a  horizontal  plane  or;  with,  tlic  feed  eoHini'i  ■-.:; 
'a'at;  any  time  or  place.  >:.:^> ;'  \..^  .>'':-'::'y-  ■'/:'.  ■-.■.'■'\c^'-C:^<-,  -I'V.^'' 
.;.:-i.Tt  is   so   gradu.itcd   that   the  work  may  be  adjusted   from   it  < 
;  '->:lhout  having  to   move  the  carriage,  thus  saving  considerable  ;> 
.H7C  and   labor,   especially   on    large   parts   silch   as   locomotive     ; 
'imcs.    When  large  or  irregular  pieces  are  plac<Jd  an  the  nia-- 
ine  the  post  is  simply  slipped  tip  out  of  the  wfiay  and  can  easily    •■ 
■•  dropped  back  when  the  work  is  in  place:  ;?;:•; 

I  he  construction  is  clearly  shown  on  the  drawings.v The  uiiper'-  ; 
!nrt  or.  slGcyc;is  clamped  to  the  tarn  of  th<J  machine.     Annular  ' 
^;■ooves   are   cut  on    this    sleeve   at   intervals  and  b\r:  means  o.f;.. 
'"s  which   pas^  through  the  clamping  hraekots   the  sleeve,  can  '; 
,-     locked   in   place,   insuring   it  against   the  pbS-sibjiity  -of  bL-ing/.: 
'-■^;^'®'d  npward  under  heavy  duty!    The  stveraranntilar  grooves  .; 
■!  the  sleeve  permit  it  to  be  doscKvadjilstcd  to  suit  the  \vbrk;    . 
.'"loosening  the  clamping  bolts  the  sleeve  can  be  adjusted  about     " 
;  •  own  axis.     The  clamping  collar  at  the  top  prevents  the  tool 
'J^'tn  dropping  in  case  the  clamps  arc  .loosened  ancj.  the  pins    . 
Tonjovcd'at  the  .S:amc  timfc';V'.-.u^;-<;;'-^;:.':'(  ■:•■;:'■-  ^^y^.'i^M  ^^  :^y'-:<:-; 
The  upper  part  of  the  post  has  a  forked  lower  end  and  a  stem 
•vaich  passes  through  the  sleeve  and  is  held  in  place  by  the  nut 
^d  washer  atthc  upper  end.     The  joint  between  this  piece  and 


.C.rJ 


*ri[..T<or,.AT 
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upjier  part,  as  shown.  TlVe  ToVrcr  part  can  swing  backward 
'iiightly  on  the  .rctHrnstroJcej-  the  spring  forcing  h  into  place  as 
suon  as  the  tool  esc-ip.Or^  troni  the  work.  The  ten-ion  of  the 
sipring  mayV be  adjti.s^td  to  suit  conditions  b\'  means  of  the  screw 
and,  if  desired,  the  p<ist  may  be  made  rigid  by  screwing  it  tightly 
against  the  shnulder  of  the  lower  member.  The  pivot  upon 
whiiPh  the  lower  part  svvings  is  placed  to  one  side  of  .the.  center 
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so  that  the  f:iccs  of  the  two  parts  which  conic  in  contact  when  valve,  which  opens  i'lrst.     The  pressure  on  the  main  valve  is  thus 

the  tool  in  cutting  will  be  of  ample  area.  equalized  and  it  may  be  readily  moved  uixjn  its  seat. 

The  cutting  tool  is  held  in  place  by  the  tapered  key  and  also,  if  I  he   frames  are  of  the  plate  type  and   wrought  iron  drivino- 

desired,  by  the  two  set  screws.    This  tool  post  has  been  in  service  b:>.\es  are  used.    The  weight  is  transferred  to  the  frames  tlirau"^h 

at  the  Brightwood  shops  of  the  Big  Four  Railroad  at  Indianapo-  undcrhur.g  sprir.gs  and  forged  steel  equalizing  beams, 

lis.  Ind..  for  about  a  year  with  very  successful  rcstdts  and  was  'I  iic  engine  truck  side  frames  are  of  a  slab  form  placed  inside 

designed  and  has  been  patented  by  Mr.   William  T.   Slider,  of  the  wheels.     The  weight  is  transferred  to  the  truck  through  two 

Indianapolis.  hemispherical  bearings,  whose  centers  arc  35',  j   in.,  being  nicas- 

urcd  transversely.    These  bearings  are  seated  in  suitable  castin-'s 

4-CYLINDER     DEGLEKN    COMPOUND    lO-WHEEL  ">^'"^'li  ^'^"  =^'*^^'  ^"  ^  'i^'i^y  cast  steel  cross  tie.     Lateral  motion 

LOCOMOTIVE.  ^^  ^^"^  truck  wheels  is  also  provided  and  is  controlled  by  means 

of  coiled  springs.     The  center  pivot  supports   no   weight  and  is 

P.xris-Grleans  Railway.  "*cd  simply  for  pushing  the  truck. 

Ihc  tender  is  carried  on  six  wheels,  the  two  rear  pairs  of 

The  Baldwin  Locomotive  Works  lias   recently  built  twenty   10-  "^^'i'*-'!!   ^^^  equalized.     The   frames  arc  of  the  platC   form  placed 
wheel  locomotives  for  the  Paris-Orleans  Railway  of  France  from  o"tside   of   tlie   wheels.     The  general   dimensions   of  these   loco- 
drawings  furnished  by  the  railway  company.     The  drawings  had  motives  are  as  follows : 
all  of  the  dimensions  given  in  the  metric  system  and  the  work  cexekal  ii\T.\. 

was  performed  in  the  shop  from  those  dimensions,  necessitating      t-autre 4  ft.  9  in^. 

the    introduction    of   many    new    standards    and    gauges    and    the       I'uil    toal 

training  of  the  workmen  in  handling  the  new  system.  xS^^irrwo^kin^' o^d^;! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! : ! ! ! ! !  i!  i!  i!::  ^ 

1  hese  locomotives,  as  far  as  the  cylinders,  valve  motion  and       x^ »'Kfit  on  dnvtrs 1  m.ooi)  iiji*. 

.,  1     c      ^  e  i.-'  1  ■  \V  t-inlit   on    k'.iJing     truck 42,9iil)  ll>s. 

the  general   features  of  con.struction  are  concerned,  are   practi-       Wcinln   .1  cnvitK- .in.l  touUr  in  working  order 1'j5.ouu  ll.s. 

callv    identical    with    the    DeGlehn    compound    purchased    bv    the       WJuol  l..isc.  driving    13  ft.  u.:ic  in. 

'  '  -_  \\  lucl  l);isf.  total    ..;..  ....*»«. 27  ft.     .118  in. 

Penn.sylvania  Railroad  in  1904,  which  was  very  completely  illus-       Wluii  base,  mgiue  and  ttr.dcr  .,....;;-.'.>,.% 48  ft.  8.04  m. 

tratcd  and  described  in  this  journal  June.  1904.  page  203.  and  ref-  cYiixnFRs. 

crence    should    be    made   to    that    description    and    accompanving  , ..    ,                                                                                        t^  r-,  t     r- 

'  1        .       ra         Kniil Dcdlelin   Comp. 

complete  drawings  for  the  arrangement  of  this  type  of  locomo-       l)i.imctcr ,., 14.17  and  -i-iM-i  m. 

t'^'^-  Kind  of  valves • . ; .  .•: : . . :/. ... . ; . , . . : .-.' -Slide 

In  brief,  these  locomotives  arc  of  the  4-cvlinder  balanced  com-  ■:.■:;■■' 

.                                                  .                                            .  WHEELS. 

pound  tvpc,  with  the  outside  high  pressure  cvlinders  connecting  _..:       .    -        . 

to  the  s^con.l  set  of  drivers  and  the  inside  low  pressure  cylinders  l!;;;:;:;^- j.!i3r  Set^'^nd  leng^I.;;:::";"*::::^^'^                      I" 
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connecting  to  the  cranked  a.\le  of  the  forward  drivers.  The 
cylinders  have  independent  valve  gears,  both  of  the  Walschaert 
type,  the  outer  one  being  driven  by  the  return  crank  and  the 
inner  one  from  eccentrics.  The  low  pressure  cylinders  are  set 
directly  below  the  saddle,  which  forms  part  of  the  same  casting, 
while  the  high  pressure  cylinders  are  set  some  distance  back  of 
this.  The  high  pressure  valves  are  of  the  balanced  slide  type, 
being  constructed  of  bronze,  while  the  valves  of  the  low  pres- 
sure cylinders  arc  non-balanced,  also  of  bronze.  They  have  in- 
clined seats  and  their  steam  chests  arc  formed  within  the  cylin- 
der casting.  The  cylinders  are  set  on  an  inclination  of  sl/j  per 
cent.  Steam  is  conveyed  to  the  high  pressure  cylinders  through 
outside  steampipcs,  and  a  special  valve  is  arranged  between  the 
high  and  low  pressure  cylinders  permitting  the  engine  to  be 
worked  simple  or  compound  as  desired.  The  exhaust  is  carried 
through  a  high  exhaust  pipe  with  a  variable  exhaust  nozzle. 

The  boiler  is  of  the  Belpaire  type,  built  of  steel  plates,  with  the 
exception  of  the  inside  fire-box,  which  is  of  copper.  The  fire- 
box is  between  the  frames  and  the  grate  is  inclined  toward  the 
front  at  a  very  sharp  angle.  The  staybolts  in  the  water  legs  arc 
of  manganese  bronze.  1  he  tubes  are  of  the  Serve  pattern.  The 
throttle  valve  is  of  the  sliding  type  and  is  fitted  with  the  pilot 


Knpine  truck  wheels,   diameter    37.8  in. 

Kngine  truck  journals 5.9  x  9.85  in. 

BOII.F.R. 

Style    >->  -.'i.. i#«  •  •  ■  Hflpaire 

Working  pres-sure '. . .  .  ... ....  .227  H'"- 

Outsi<lf  diameter  of  first  ring 59.'>7  in. 

rirehox.   length  and  width 119.8  x  !i0.3~  in. 

l-'ircbox  plates,  thickness    1.18  &  .f>!l  i". 

Kirchox.  water  space .S  —  2.91  —  F  &  15  ^-J*  !"• 

Tuhcs,  number  an<l  otitside  diamct  r .>■; 139  —  2.70  in. 

Tubes,  length l". 14   ft.  7.39  m. 

Heating  surface,  lubes    24<j2  ^<i-  y- 

Heating  surface,  firel>o.\    1~1  si-   "■ 

Heating  surface,  total     2.076  sq.  ft 

Crate   area    35.30  sq.  ft. 

■ .        ■ "  •,■.  S'      ■■  ■  ~'~',.  ■ 

AN  APPRECIATION. 


The  following  item,  which  is  taken  from  the  Daily  Raihvcy 
Age,  has  met  with  such  hearty  approval  and  so  clearly  expresses 
our  own  sentiments  that  we  take  this  opportunity  of  giving  it 
a  wider  circulation : 

"Probably  few  of  the  members  of  the  Master  Mechanics*  Asso- 
ciation or  others  who  have  charge  of  the  design  and  operation  of 
railway  repair  shops  appreciate  fully  their  indebtedness  to  one 
who  is  rarely  missing  from  any  meeting  of  this  association  or 


Iri.v,  n>"7 
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otlicrs  having  somewhat  similar  reasons  for  existence.  Inde- 
fatigable in  research,  with  unfailing  memory  for  the  slightest 
detail  which  may  have  a  bearing  upon  the  general  principle  in- 
viK'ed,  his  chief  work  is  of  the  kind  that  is  largely  done  in 
seclusion  or  ns  nn  incident  to  more  apparent  but  much  less 
important  w  ork,  and  often  appears  to  nubile  gaze  only  under  the 
<rvA>c  of  a  plan,  for  which,  frequently,  if  not  always,  the  major 
credit  goes  elsewhere.  Employed  by  one  of  the  large  corpora- 
tions, that  corporation  itself  has  little  knowledge  of  the  work 
upon  which  he  may  have  been  engaged,  when  apparently  not 
engaged  at  all,  only  as  some  improvement  in  design  or  method 
makes  itself  at  last  apparent  as  a  valuable  economic  expedient. 
'At  the  same  time,  in  the  true  spirit  of  all  scientific  investiga- 
tion the  results  of  all  his  studies  are  ever  at  the  service  of  those 
tni:aged  in  simikir  pursuits  and  it  is  this  [terhaps  more  than  any- 
tliing  else,  except  his  pleasing  personality,  which  has  given  him 
his  present  place  in  the  hearts  of  all  railway  mechanical  men. 
The  reference  is  obviously  to  Lewis  R.  Pomeroy,  electrical  expert 
on  shops  for  the  General  Electric  Company." 
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WHAT'S  THE  USE? 


To  THE  Editor:        v  :~-A^-..-     ^■ '>;;'.* 

Referring  to  the  last  two  lines  of  the  efficiency  record  of  H. 
J.  Doe,  No.  44,  on  page  223  of  your  June  issue : 


Month 

Total  Time 

Per  Cent 

t 

Amount 

Total 

Std. 

Act. 

EfT. 

Bonus 

Wages    Bonus 

Earnings 

March,  1907 

April.  1907 

322.8 
322.6 

250 
233 

129. 
138.5 

49. 
58.5 

85.00        41.65 
79.22        46.34 

126.65 
125.56 

.2 

17 

V  V ■.■•;! ;.?':  ■ 

1.09 

With  a  difference  of  only  .2  of  an  hour  in  the  standard  time, 
the  man  reduced  the  actual  time  17  hrs.,  and  received  $1.09  less 
for  it.  Don't  you  think  that  John  Doe  will  be  inclined  to  say 
"what's  the  use?"  Marvin  Ellis. 

YouNGSTowN,  Ohio.    :h':-5- ■;^..  ■-•>    *;• 


To  THE  Editor: 

Under  the  day  rate  plan  in  operation  at  the  Topeka  Shops  be- 
fore individual  effort  was  introduced,  H.  J.  Doc,  Xo.  44,  re- 
ceived wages  at  the  rate  of  $0.34  per  hour.  In  the  month  of 
March,  1907,  his  wages  were  at  the  rate  of  $0.5066  per  hour; 
in  April,  1907,  at  the  rate  of  $0.5388,  an  increase  in  one  month 
of  over  6.5  per  cent,  in  hourly  rate.  Had  Doe  hired  out  for 
April  at  the  hourly  rate  he  was  paid  in  March  he  would  have 
received  $7.52  less  than  was  actually  paid  him  in  April. 

Marvin  Ellis  cannot  see  the  bonus  pajnnent  above  standard 
wages  of  $46.34,  but  somehow  tries  to  make  out  that  Doe  was 
swindled  out  of  $1.09.  It  does  not  occur  to  him  that  Doe's  im- 
provement was  in  part  due,  possibly  largely  due,  to  extra  efforts 
Pn  the  part  of  the  foreman,  also  bonused  by  the  company;  to 
fxtra  expense  incurred  to  furnish  Doe  promptly  with  suitable 
work;  to  e.xtra  expense  incurred  to  see  that  he  received  good 
♦•^^"^Is,  and  that  his  machine  was  in  good  condition.  Whereas  a 
piece  work  rate  might  have  been  $0,246  last  year  it  was  in  March 
>^^>  39.23  and  in  April  $0.3892.  an  increase  in  the  first  ca.se  of  $0,146 
•T  59  per  cent.,  a  decrease  in  the  second  case  of  $0.0031,  or  less 
than  eight-tenths  of  one  per  cent.  The  grasping  employer  would 
in  fact  be  shameless  enough  to  go  further.  If  next  month  Doe 
delivers  500  standard  hours  in  250  actual  hours,  thus  showing 
3n  efficiency'  of  200  per  cent.,  his  wages  will  only  be  increased 
120  per  cent.,  his  bonus  will  be  only  $104,  his  total  pay  only  $1!^ 
•"•nd  his  piece  work  rate  will  drop  to  $0,378.  That  is  the  plan 
under  which  the  unfortunate  H.  J.  Doe  works  and  if  he  docs 
'!ot  like  it  he  can  drop  back  to  an  efficiency  of  90  per  cent.,  earn* 
?^'*^  50  bonus  instead  of  $46.34,  but  have  the  supreme  satisfaction 
t'l  working  on  a  piece  rate  of  $0,446. 

V:-.„,:v^,   V --Individual  Effort. 


A  machine,  the  usefnlncss  of  which  can  tlioroughly  be  ap- 
preciated by  all  locomotive  men  by  an  inspection  of  the  accom- 
panying engraving,  has  recently  been  designed  and  is  iiow  being 
sold  by  Joseph  T.  Rycrsoii  &  Son,  Chicago.  The  machine  is  de- 
signed for  automatically  cutting  key-ways  in  locomotive  axles, 
cither  before  or  after  the  engine  is  assembled.  Its  operation  is 
entirely  automatic  when  once  the  machine  is  in  place  and  set  for 
the  proper  length  key- way.  It  takes  up  a  space  of  but  S]j  in. 
on  the  axle.  It  weighs  but  100  lbs.  and  is  driven  by  cither  an 
air  or  electric  motor,  which  should  operate  between  300  and  450 
r.  p.  m.  It  is  designed  so  that  it  will  cut  as  close  as  i  in.  to  a 
driving  box  or  eccentric  and  the  adjustment  is   such  that   any 
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Standard  size  key-way  can  be  cut.  It  is  arranged  for  use  with 
either  new  axles  or  for  re-cutting  the  key-way  in  an  old  axle  to 
correspond  with  the  change  in  the  location  of  tlie  eccentric,  thua 
obviating  the  necessity  of  using  an  off-set  key.  The  machine  can 
be  operated  in  any  position  on  the  axle.  The  time  required  for 
cutting  a  I  X  J-^  X  6  in.  key-way  cannot  exceed  35  minutes.  The 
cutters  are  furnished  with  the  machine  and  are  of  special  de- 
sign and  made  from  the  best  quality  of  high  speed  tool  steel. 

One  of  these  machines  was  shown  in  operation  at  the  exhibi- 
tion at  Atlantic  City  during  the  mechanical  conventions  and  at- 
tracted a  large  amount  of  interested  attention,  which  was  uni- 
versally followed  by  favorable  comment. 


Refinements  in  Design  and  Construction. — There  is  no 
doubt  that  the  further  development  of  the  steam  locomotive  will 
be  accompanied  by  the  more  extensive  introduction  of  refine- 
ments in  design  and  construction,  tending  to  improve  the  effi- 
ciency of  the  machine.  This  will  necessitate  better  shop  and 
round  house  equipment,  in  order  that  the  motive  power  may  be 
properly  maintained,  and  worked  to  best  possible  advantage. — 
Paul  T.  Warner  before  the  Franlclin  Institute. 
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RADIAL    COUPLER 


AND   IMPROVED    COUPLER   YOKE 
CONNECTION. 


An  improved  method  of  connecting  the  drawbar  to  the  yoke 
has  recently  been  patented  by  Mr.  J.  J.  Tatum,  general  foreman 
of  the  car  department  at  the  Baltimore  Terminals  of  the  Balti- 
more &  Ohio  Railroad  and  by  Mr.  Alois  P.  Prendergast,  a  master 
mechanic  of  the  same  company. 

The  principal  advantages  of  the  device  are  the  dispensing  with 
rivets,  its  radial  feature  and  the  resulting  increase  in  train  ton- 
nage with  the  same  locomotive  tractive  force  on  divisions  where 
curves  are  numerous,  the  great  increase  in  strength  as  compared 
to  the  ordinary  type  of  coupler  yoke  fastening  and  the  ease  with 


FAILURES    OF    ORDINARY    TYPE    OF    COUPLER    YOKE.    AND    PIN. 

which  the  yoke  may  be  removed  or  applied  to  a  drawbar  with- 
out special  facilities  and  by  trainmen  or  others  not  skilled  in  this 
work.  Those  who  are  acquainted  with  the  weaknesses  developed 
by  the  present  type  of  fastening  and  the  need  for  a  radial 
coupler  can  readily  understand  the  marked  advantages  of  this 
new  device  from  the  following  description  and  the  drawings. 

The  bosses  on  the  arms  of  the  yoke  are  either  welded  on  or 
the  end  may  be  upset  and  forged  to  the  shape  shown  in  the 
illustration.     These  bosses  engage  with  the  shoulders  on  the  end 


of  the  drawbar.  The  yokes  are  now  being  made  on  an  Acme 
3>^-in.  bolt  machine  and  are  fitted  to  the  coupler  without  any 
machining.  The  bosses  and  shoulders  are  slightly  undercut,  so 
that  the  tendency  under  tension  is  to  draw  the  arms  of  the 
yoke  together.  The  pin  which  ties  the  two  parts  together  does 
not  take  any  of  the  load,  and  is  simply  used  to  prevent  the  yoke 
from  slipping  laterally.  The  advantages  of  the  radial  feature  are 
well  understood.  The  flexible  coupler  yoke  connection  eliini- 
nates  the  damaging  side  shearing  effect  that  is  met  with  in  the 
riveted  rigid  method  of  fastening  the  coupler  yoke  to  the  draw- 
bar, now  in  general  use.  It  reduces  the  wear  of  the  wheel  flanges 
and  rail  and  greatly  reduces  the  number  of  accidents  due  to  the 
breakage  of  the  wheel  flanges.  It  also  reduces  the  side  stresses 
on  the  car  framing  and  the  wear  of  the  coupler  and  breakage  of 
coupler  shanks.  Loss  of  time  and  the  expense  of  getting  cars 
over  sharp  curves  are  eliminated. 

The  method  of  making  the  connection  is  very  simple  and  inex- 
pensive as  compared  to  the  time  and  cost  of  applying  the  ordi- 
ordinary  type  of  yoke.  The  coupler  or  coupler  yoke  may  be 
removed  and  replaced  on  the  line  by  trainmen  or  section  hands 
without  sending  the  car  to  the  repair  tracks,  thus  effecting  a 
considerable  time-saving  as  well  as  reducing  the  expense.    ._ 

The  strength  of  the  connection  is  so  much  greater  than  that 
of  the  present  standard  that  tearing  apart  will  be  practically  elim- 
inated by  its  use.  The  pulling  apart  of  the  drawbar  and  yoke  is 
due  to  the  pulling  stresses  or  shocks,  and  to  gain  some  idea  of 


TATUM-PRENDERGAST    YOKE. 

the  relative  strength  of  this  form  of  connection  as  compared  t' 
the  ordinary  type  under  such  conditions,  tests  were  made  under 
the  M.  C.  B.  drop  testing  machine  at  Mount  Clare. 

The  two  yokes  were  i]^4  ins.  thick  and  the  one  for  the  radial 
connection  was  4J/2  in.  wide  or  Yz  in.  wider  than  the  standard 
yoke  because  of  the  2j4-in-  hole,  for  the  pin,  in  the  bosses.  The 
lips  on  the  standard  yoke  were  carefully  fitted  over  the  tail  of  the 
coupler. 

The  results  of  these  tests  were  as  follows : 

TATUMPREXDERGAST    YOKE.  ./,• 

Remarks.  .•.*>'•'•.'"•' 


No.  of 

Blows. 

Height. 

Rebound 

1 

1  ft. 

Vi  in. 

2 

2  " 

1  " 

3 

3  " 

1  " 

4 

4  " 

1  •• 

5 

6  " 

3  " 

6 

«  " 

8  " 

7 

7  " 

Cracked  at  back  fillet.  :T  ,-. 

Fracture  at  both  hack  fillets. 

This  yoke  was  destroyed  without  affecting  connections  at  the 
drawbar. 


No.  of 
Blows. 

1 

2 

3 

4 

5 


M.   C.   B. 


Height. 

1  ft. 

2  " 

3  " 

4  " 

5  " 


Rebound. 

y,  in. 

1  " 

1  " 

1  " 


YOKE. 
Remarks. 


One  of  the  lips  cracked.  .',,    .-,       ■_ 

The  other  lip  brtikcn  off  and  both  \%- 
in.   rivets  sheared. 
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Some  of  these  couplers  have  been  in  service  for  about  a  year 
\\ith  very  satisfactory  results.  It  is  possible  to  arrange  the  rear 
end  of  the  drawbar  so  that  it  will  take  either  this  or  the  standard 

yoke. 


PLAIN  HORIZONTAL  ROLLING  MACHINE. 


ARMBRUST  BRAKE  SHOE. 


The  brake  shoe  illustrated  herewith  is  adapted  for  locomotives, 
tenders,  and  passenger  and  freight  cars.  It  differs  from  othet 
tvpcs  of  brake  shoes  in  several  important  features,  among  which 
are  the  following:  The  shoes  are  scored  across  the  middle  so 
that  any  accidental  breakage  will  occur  at  that  point;  spacing 
lugs  are  cast  on  the  back  of  the  shoe  to  space  the  shoe  body 
away  from  the  brake  head,  thus  enabling  it  to  wear  entirely  out 


ARMBRUST   CAR   SHOE. 

without  danger  of  wearing  the  head,  even  if  it  should  wear  un- 
evenly; a  steel  connector  is  cast  in  the  spacing  lugs,  which  con- 
struction does  not  weaken  the  shoe  body. 

The  scoring  of  the  shoe  at  the  center  causes  any  breakage  to 
occur  at  that  point  and  permits  the  shoe  to  adjust  itself  to  the 
tread  of  the  wheel,  thereby  giving  better  service  and  adding  to 
the  life  of  the  shoe.  It  also  enables  the  shoe  to  fit  the  brake- 
head  at  four  points  of  contact,  taking  the  strain  off  the  shoe 
and  throwing  it  on  to  the  brake-head,  where  it  properly  belongs. 
The  steel  connector  which  is  cast  in  the  spacing  lugs  holds  the 
broken  parts  together  in  case  of  breakage  which  might  occur  at 
other  points   than   at   the   center,   thus   obviating  all   danger   of 


ARMBRUST  DRIVER  SHOE. 

wrecks  due  to  a  broken  shoe  falling  to  the  track.  This  feature 
is  especially  attractive  for  elevated  roads,  as  there  is  no  danger 
of  broken  parts  falling  to  the  street. 

The  body  of  this  shoe,  which  is  known  as  the  Armbrust  shoe, 
can  be  worn  entirely  out  and  is  said  to  be  as  safe  for  the  last 
one-quarter  inch  of  wear  as  at  the  first.  The  scrap  remaining  in 
a  car  shoe  amounts  to  about  3  lbs.  and  in  a  driver  shoe  to  about 
10  lbs. 

The  driver  brake  shoe  may  be  pinned  to  the  brake-head  the 
same  as  the  car  shoe,  or  it  may  be  constructed  to  hook  and  bolt 
on  the  brake-head.  With  the  former  construction  it  is  not  neces- 
sary to  have  rights  and  lefts,  and  therefore  the  amount  of  stock 
which  it  is  necessary  to  carry  can  be  reduced.  This  feature  per- 
mits the  shoes  to  be  turned  when  they  are  worn  more  on  one  end 
tlian  on  another.  These  brake  shoes  are  manufactured  by  the 
Love  Brake  Shoe  Company,  whose  offices  are  in  the  Fisher 
Building,  Chicago,  and  who  at  present  have  foundries  at  Aurora, 
111. ;  Augusta,  Ga.,  and  Davenport,  la. 


The  Railroads. — A  commonwealth  is  dependent  upon  trans- 
portation facilities  for  its  development,  and  railroads  that  make 
large  expenditures  to  render  good  service  at  a  reasonable  cost  for 
the  welfare  and  prosperity  of  the  people  who  occupy  the  lands 
adjoining  their  tracks,  are  entitled  to  reciprocal  consideration 
and  an  opportunity  to  expand. — Mr.  J.  E.  Muhlfeld,  before  the 
Railway  Club  of  Pittsburgh. 


The  plain  horizontal  milling  machine,  shown  in  the  illustration, 
may  be  furnished  either  with  or  without  back  gears.  Special  at- 
tention has  been  given  to  designing  the  feed  works  to  withstand 
the  full  power  of  the  driving  belt  and  to  give  good  service  under 
rough  usage.  The  feed  mechanism  is  driven  by  a  belt  connected 
to  an  auxiliary  spindle,  which  receives  its  motion  from  the  main 
spindle  through  a  train  of  gears,  so  arranged  that  the  belt  veloc- 
ity is  sufficient  to  drive  all  the  feeds  that  the  main  belt  will 
stand.  The  changes  of  feed  are  furnished  by  the  four  step  cones 
and  by  interchanging  the  feed  driving  pulleys  at  the  rear  of  the 
machine,  thus  giving  a  total  of  eight  changes  from  .007  to  .100  in. 

The  table  is  operated  by  a  worm  and  a  hobbed  rack,  the  worm 
being  of  coarse  pitch  and  driven  by  a  large  size  gear.  The  feed 
may  be  disengaged  by  means  of  a  novel  drop  worm  mechanism, 
which  overcomes  the  objection  to  the  old  style  gravity  drop 
worm"  of  clinging  to  the  gear  by  friction  alone;  it  also  equalizes 
the  wear  on  the  worm  gear  teeth.  The  worm  is  engaged  and 
disengaged  by  the  same  lever.  The  table  has  a  hand  quick  re- 
turn of  4  to  I  ratio.    ■,:.■  ;;-^^< 

The  knee  of  the  machine  has  been  lengthened  so  that  a  har- 


_■■    1^^ 
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BECKER-BRAINARD  PLAIN    HORIZONTAL   MILLING    MACHINE. 

ness  brace  may  be  used  for  the  arbor  and  still  leave  a  cross 
range  for  the  table  equal  to  that  of  the  old  style  machines.  This 
harness  consists  of  a  brace  which  is  gibbed  to  the  knee  slide 
and  a  clamp  that  is  fastened  to  the  arbor  support  yoke  in  such 
a  way  as  to  allow  it  to  be  swiveled  around  its  centers,  allowing 
the  brace  to  be  taken  off  without  removing  any  bolts.  This 
makes  a  very  stiff  brace  and  the  device  as  a  whole  adds  greatly 
to  the  convenience  of  the  machine,  as  well  as  increasing  the  rate 
at  which  the  wortc  may  be  handled.  The  arm  is  a  solid  steel  bar, 
which  is  adjustable  lengthwise.  The  machine  has  a  rigid  box 
knee  with  a  telescopic  elevating  screw,  thus  allowing  it  to  be 
set  in  any  position  without  regard  to  the  beams  or  floor  con- 
struction, as  the  screw  does  not  project  below  the  floor  line. 
The  base  is  quite  similar  to  other  Becker-Brainard  machines  in 
that  it  is  extra  heavy  and  capable  of  absorbing  all  vibrations. 
The  spindle,  cone  and  back  gears  are  of  the  standard   Becker- 
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Brainard  design.  The  wear  of  the  spindle  bearings  is  taken  up 
by  concentric  compensating  bronze  boxes.  These  machines  are 
made  by  the  Becker-Brainard  MiUing  ALichine  Company,  Hyde 
Park,  Mass.  They  have  a  longitudinal  feed  of  34  in.,  a  cross 
feed  of  8  in.,  a  vertical  adjustment  of  18  in.  and  weigh  about 
1,650  lbs. 


IMPROVED    PIPE    THREADING   AND   CUTTING  OFF 

MACHINE. 


The  accompanying  illustrations  show  the  largest  and  next  to 
the  smallest  of  five  sizes  of  improved  pipe  threading  and  cutting 
off  machines,  which  are  made  by  the  Armstrong  Manufactur- 
ing Company  of  Bridgeport,  Conn.  These  machines  are  simple, 
compact  and  strong  in  proportion  to  their  weight.  The  two 
smaller    sizes    may    be   operated    cither    by    hand   or   power,    the 


FIG.    I. 

smaller  one  taking  from  H  to  2  in.  pipe  and  weighing,  with 
the  dies,  about  135  lbs.  The  largest  size  cuts  and  threads  pipe 
from  I  to  6  in.  in  diameter,  and  weighs  about  1,250  lbs.  These 
machines  may  also  be  used  for  threading  bolts,  the  one  shown 
in  Fig.  2  taking  bolts  from  1 2  to  1J/2  in.  in  diameter. 

The  pipe  is  gripped  in  a  powerful  self-centering  vise  which  for 
the  two  smallest  sizes  may  be  screwed  to  a  post,  bench,  or  any 
temporary    support,    and    with    the    larger    sizes    is    permanently 


FIG.  2. 

built  in  the  stand  of  the  machine.  The  vise  handle  is  arranged 
to  be  out  of  the  way  of  tlie  operator  when  threading  or  cutting, 
and  yet  be  convenient  when  it  is  needed.  In  front  of  the  vise  is 
the  die  head  carrj'ing  a  machine  counterpart  of  the  Armstrong 
adjustable  stock  for  hand  threading,  the  die  being  divided  into 
from  two  to  eight  sections,  depending  upon  the  size  of  the  pipe. 
In  the  two-part  dies  adjustment  is  made  by  individual  end  screws 
but  in  the  larger  sizes  the  die  sections  are  moved  simultaneously, 
like  the  jaws  of  a  lathe  chuck,  by  turning  a  single  screw.  The 
dies  used  are  of  the  Armstrong  make,  with  their  characteristic 
adjustable  features  and  double  taper.  They  are  furnished  right 
or  left  handed,  for  pipe  or  bolts,  as  may  be  desired. 

The  die  head  has  no  gear  teeth  on  the  part  coming  in  contact 
with  the  shell,  while  a  generous  bearing  insures  firmness  and 
little  wear.     The  driving  spindle  is  carried  through  the  side  and 


its  end  is  squared  in  the  smallest  size  and  provided  with  a  k>y 
in  the  larger  sizes,  so  that  a  hand  crank  or  power  pulley  can 
be  slipped  on  or  off  at  a  moment's  notice.  In  the  smallest  size 
machine  there  is  a  geared  spindle  in  addition  to  the  main  drivin" 
spindle,  so  that  two  speeds  are  provided,  enabling  small  pipe  to 
be  threaded  very  quickly  and  giving  less  speed  and  more  power 
for  pipe  from  Ij4  to  2  in.  This  feature  is  said  to  be  unique  in 
this  class  of  tools;  its  advantages  are  manifest.  ,    -;•. 

After  the  pipe  has  been  threaded  a'  simple  motion  of  the  hand 
wheel  or  lever  causes  the  die  to  open.  The  pipe  may  then  be 
pushed  through  and  cut  off  to  the  proper  length.  All  parts  are 
numbered  and  are  fitted  to  be  interchangeable  with  others  of  the 
same  number,  so  that  these  machines  need  not  be  sent  to  the 
factory  for  repairs.  These  machines  will  thread  and  cut  off  a 
quarter  inch  pipe  in  two  and  one-half  and  a  six  inch  pipe  in 
four  minutes,  with  proportionate  time  for  intermediate  sizes. 
All  the  gears  and  bearings  arc  enclosed  in  a  dust-proof  oil- 
chamber  and  good  lubrication  is  thus  insured,  as  well  as  pro- 
tection  from  dust,  dirt  and  metal  chips. 

The  two  smaller  sizes,  the  larger  of  which  is  shown  in  Fig.  2, 
and  which  will  cut  4  in.  pipe,  can  readily  be  moved  to  outside 
work. 


".  / .. 


NEW  TYPE  OF  MONKEY  WRENCH. 


One  of  the  smaller  exhibits  at  the  Atlantic  City  exhibition  last 
month,  which  attracted  a  large  amount  of  attention,  was  that 
of  the  Bald  Manufacturing  Company,  603  Farmers'  Bank  Build- 
ing. Pittsburg,  which  exhibited  a  single  monkey  wrench  of  new- 
design,  known  as  the  "Miller"  wrench.  It  differs  from  othii 
wrenches  in  that  the  lower  jaw  is  quickly  adjusted  to  a  nut  by 
means  of  a  thumb  lever,  which  releases  a  cam  and  allows  .1 
spring  to  force  the  jaw  to  its  adjustment.  Upon  the  release  <>i' 
the  thumb  lever  an  eccentric  worm  is  thrown  into  action  which 
positvcly  locks  the  jaw  in  place  and  allows  the  wrench  to  be 
used  on  that  size  nut  as  often  as  desired  without  further  ad- 
justment. 

Furthermore,  the  construction  of  the  wrench  is  such  that  the 
strain  is  practically  all  on  the  jaws.  Since  the  operation  is  all 
performed  by  one  hand  and  the  adjustment  is  immediate  and 
accurate  the  wrench  has  a  big  claim  as  a  time  saver.  This  is  one 
of  the  many  new  things  shown  at  the  exhibition  which  have 
great  future  possibilities. 


PERSONALS. 


Mr.  D.  C.  Ross  has  been  appointed  master  car  builder  of  the 
Michigan  Central  R.  R.,  with  office  at  West  Detroit,  Mich. 


Mr.  B.  S.  Hinckley  has  been  appointed  engineer  of  tests  of 
the  N.  Y.,  N.  H.  &  II.  R.  R.,  whh  headquarters  at  New  Haven, 
Conn.  :■•■'■".. 


Mr.  C.  M.  Harris  has  been  appointed  master  mechanic  of  the 
Washington  Terminal  Conipanv,  with  headquarters  at  Washing- 
ton, D.  C.  '  :•  ■•  ,.'.r!  fv;^^.  r 


Mr.  David  Iloltz.  master  of  machinery  of  the  Western  Mary- 
land R.  R.,  with  office  at  Union  Bridge,  ^Id.,  has  resigned  and 
the  office  has  been  abolished. 


Mr.  A.  E.  Mitchell  has  been  apixjintcd  manager  of  purchases 
and  supplies  of  the  New  York,  New  Haven  and  Hartford  Rail- 
road, with  headquarters  at  New  Haven.  Conn. 


Mr.  John  Nicholson  has  been  appointed  superintendent  of  mo- 
tive power  of  the  St.  Louis,  Brownville  &  Mexico  Ry.  at  Kings- 
ville,  Tex.,  succeeding  Mr.  IT.  H.  Kendall. 


Mr.  M.  X.  Forney,  author  of  "The  Locomotive  Catechism.**  at 
one  time  part  owner  and  editor  of  the  Railroad  Gazette  and  fiT 
many  years  editor  of  the  Ami:ric.\n  Excixker  .\xd  Railroad 
JouRN.VL,  was  married  on  June  25  to  Mrs.  Annie  Virginia  Spear 
of  Baltimore. 
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Mr.  H.  J.  Tierney  has  been  appointed  mechanical  engineer  of 
tLc  Missouri,  Kansas  &  Texas  Ry.,  with  office  at  Parsons,  Kan. 


Mr.  J.  B.  Mcintosh  has  been  appointed  superintendent  of  heat, 
|i<'ht  and  power  of  the  Washington  Terminal  Company,  with 
headquarters  at  Washington,   D.   C. 


Mr.  A.  W.  Wheatley,  assistant  superintendent  of  motive  power 
ar.d  machinery  of  the  Union  Pacific,  has  resigned  to  become  gen- 
eral inspector  of  the  American  Locomotive  Co.  at  Schenectady, 
X.  Y.  

BOOKS 


Tests  of  Metals,  1906.  A  report  of  the  tests  made  on  the  U.  S. 
testing  machine  at  the  Watertown  Arsenal,  Mass.,  during  the 
year  ending  June  30,  1906.  Published  by  the  Government 
Printing  Office,  Washington,  D.  C.  Address  Chief  of  Ord- 
nance, War  Department,  Washington,  D.  C.  645  pages. 
Cloth,  6  X  g.  ::.<:' .^  :   ■?' 

This  book  contains  a  complete  account  of  the  results  of  ttie 
tests  made  by  the  government  during  the  past  j-ear  on  various 
metals  and  other  materials  for  industrial  purposes,  which  in- 
chide  steel  castings  and  forgings,  cast  iron,  bronze,  copper,  steel 
wire,  hardened  steel  balls,  steel  ingots,  rotating  shafts,  railroad 
material,  concrete,  reinforced  concrete,  brick,  sand  and  paper. 
it  is  profusely  illustrated  with  excellent  photographs  and  in- 
chides  a  vast  amount  of  very  valuable  material. 


CATALOGS. 

In  uriiing  for  these  catalogs  please  mention  this  journal. 

Smith  Nut  Lock. — A  small  folder  describing  the  new  nut  lock  which  is 
manufactured  by  the  Keystone  Xut  Lock  Mfg  Company,  Commonwealth 
Muilding,    Pittsburgh,    I'a. 


•Stroi'se  Locomotive  STOKi-R.--The  Locomotive  Stoker  Co.,  Chicago,  is 
i'-suing  a  leaflet  describing  and  illustrating  its  latest  design  of  stoker  which 
lias  been  in  successful  service  on  one  of  the  western  roads  for  a  number 
of  months.  

"More  Holf.s  for  Less  Money." — A  small  but  interesting  pamphlet  from 
The  Knecht  Brothers  Company,  Cincinnati,  Ohio,  telling  of  the  advantages 
'  f  the  Knecht  friction  sensitive  drill  which  niai'  be  furnished  for  either  a 
belt  or  motor  drive.  . 

Boiler  Shop  Machine  Tools  — The  Queen  City  Punch  &  Shear  Com- 
(•any,  Cincinnati,  Ohio,  has  prepared  a  number  of  loose  leaves  describing 
tlieir  punching  and  shearing  machinery  and  straightening  and  bending  rolls. 
They  are  sending  these  out  in  neat  and  simple  binders. 


Bulletin'  on  Electric  Generators  and  Motors  Printed  in  Spanish. — 
The  Triumph  Electric  Company,  Cincinnati,  Ohio,  is  issuing  bulletin  No. 
"11,  which  illustrates  and  describes  its  line  of  steel  frame  generators  and 
motors,   printed   in    Spanish.  s  V'-:'f'- .•< 


X'ertical  Turret  Lathe. — A  small,  handsctrely  illustrated  pamphlet 
ilcscribing  the  vertical  turret  lathe  manufactured  by  The  Bullard  Machine 
Tool  Company,  Bridgeport,  Conn.  The  inside  ccvcr  page  bears  this  inscrip- 
tion: "A  multi-purpose  tool  for  increasing  i.utput  and  decreasing  cost  of 
nil  face  plate  work  within  its  range." 


The  Cour-Castle  Corrugated  Locomotive  Fipeboxes. — A.  M.  Castle  & 
Co.,  5.3  X.  Jefferson  Street,  Chicago,  is  issuing  a  small  catalog  descriptive 
I'f  their  <lepressed,  corrugated  side  sheets.  This  type  of  side  sheet  was 
illustrated  and  described  in  ti-.e  June  issue  of  this  journal,  page  247.  The 
("itilog  also  contains  a  number  of  complimentary  letters  from  prominent 
railway   officials.  

CoLUMniA  L'mvfrsity:  Summer  School.— The  announcement  of  the 
courses  in  engineering,  which  will  be  conducted  in  the  summer  sessions  of 
*  olunihia  I'niversity,  beginning  July  J)th  and  ending  August  ITtli,  is  given 
in  a  small  leaflet  now  being  di.stributed.  This  announces  two  courses  in 
fivil  engineering  and  thrie  in  mechanical,  each  of  which  are  given  by  men 
prominent  in  their  respective  fields  and  are  intended  principally  for  in- 
structors in  engineering  schools  and  tor  teclniicr.l  graduates  who  desire  to 
tfcp  up  to  date  in  their  special  lints.  Xo  cyaniination  is  required  for 
■■iJmission  to  this  schcxd. 


The  Modern  Car  for  Passlxger  Transportation. — A  booklet  of  52 
P'lges,  handsomely  illustrated,  giving  a  short  rc!sume  of  the  evolution  of  the 
s-teel  passenger  car  as  constructed  by  the  Pressed  Steel  Car  Company  to- 
gether with  brief  descriptions  of  several  typos  if  such  cars  recently  built. 
One  prominent  mechanical  railway  engineer,  afti  r  glancing  over  a  copy 
f'f  it  at  the  Atlantic  City  convention  remarked  as  he  put  it  in  his  side 
I'ocket;  ''This  is  worth  while  taking  back  hsaie  to  put  in  my  technical 
library."  ';  ';   V  X '••"■'::: 


l;upKavEiLM  IN  Loco.moii\e  Bjilers. — Mr.  W  iiiiam  11.  \\  c  ud,  En,-;:- 
neer.  Media,  I'a.,  is  issuing  a  small  pamphlet  descriptive  of  a  number  of 
proposed  improvements  in  locomotive  boilers  wliich  suggest  changx-S  in  con- 
struction so  as  to  prevent  ojnccutration  of  the  s-trcsses,  cau»td  by  the 
expansion  of  the  dilTerent  parts,  at  the  shari>  liangcs.  Tl»esc  suggestions 
are  iiiteresting  aa4  wortliy  of  study. 


Small  Tools,  Standards  and  Gauges. — The  Piatt  &  Whitney  Company, 
Hartford,  Conn.,  is  issuing  catalog  Xo.  i,  wliich  comprises  215  pages, 
thoroughly  illustrating  and  describing  the  large  and  complete  line  of  small 
tools,  standards  and  gauges  for  which  this  company  is  famed.  The  book 
contains  complete  data,  witli  prices,  of  the  different  tools,  and  alto  includes 
some  valuable  information  in  the  shape  of  tables  of  dimensions  of  standard 
screw  threads,  taj)S,,  metric  standards,  weights,  etc. 


The  Steam  LotroMotnE  of  the  EuTU-tc. — The  Baldwin  Locomotiv* 
Works  is  issuing  Record  Xo.  61,  containing  an  ariicle  by  Mr.  Lawford  11. 
Fry  on  the  above  suojcct.  This  article  appeared  in  Cassicr's  Magazine  in 
January,  1S>07,  and  is  one  of  the  best  discussions  of  what  the  ultimate 
result  of  the  present  tendency  m  locomotive  practice  will  be,  that  has  ap- 
peared in  recent  years.  Mr.  Fry  includes  fcri.ign  as  well  as  American 
locomotives  in  his  discussion,  and  draws  some  very  rational  and  interesting 
conclusions   from  the  study. 


;'' ..  EiGHT-WuFEL  Type  P.\ssea-cer  Loco.MOTivE.>i. — A  pamphlet  recently  issued 
by  the  American  Locomotive  Company  illustrates  and  describes  ditifcrcr.t 
desii^is  of  8-wheeI  or  American  type  passenger  locomotives.  This  is  the 
eighth  of  the  series  of  pamphlets  which  is  being  issued  by  this  companv  to 
cover  the  various  standard  types  of  locomotives.  It  contains  illustrations 
of  25  di.'ferent  designs  of  8-wheel  type  engines,  the  principal  dimensl^'n;-  of 
each  desigr.  being  given  on  tl:e  page  opposite  tlie  illustration.  The  pamphlet 
constitutes  a  very  complete  record  of  the  production  of  the  company  in 
this  type  of  engine,  and  the  arrangement  is  very  ccnvcnient  for  the  selec- 
tion of  a  design  best  suited  to  meet  any  particular  requirement. 


Track  Supplies  and  Railway  Material. — The  Buda  Foundry  &  Tvlai^u- 
iacturing  Company,  Chicago,  111.,  is  issuing  a  cloth  bound  catalog  contain- 
ing 329  pages,  which  very  thoroughly  illustrates  and  describes  the  large 
and  varied  line  of  track  supplies  and  material  manufactured  by  this  c  >m- 
pany.  This  includes  track  scales,  li.-ind  jiush  cars,  velocipedes,  switch 
stands,  ball  bearing  jacks,  and  in  fact  all  tools  and  devices  required  by 
the  maintenance  of  way  department  of  a  railroad.  Among  the  features  in 
this  catalog  which  are  of  special  interest  to  the  motive  power  department, 
are  the  ball  bearing  hydraulic,  locomotive  and  car  jacks,  as  well  as  geared 
ratchet  jacks  and  hydraulic  journal  box  jacks.  These  are  shown  in  ma.iy 
sizes  and  capacities  and  include  several  special  designs  for  particular 
classes  of  work.  The  section  on  car  and  engine  rcplacers  will  also  be 
found  interesting  by  motive  power  nun.  This  p.-.rt  of  the  catalog  contains 
a  number  of  illustrations  showing  the  Buda  replaeers  in  actual  service  under 
different   conditions. 


Grinding  MAcitTNES.— The  Xorton  Grinding  Company  is  issuing  Cata- 
log X-7,  entitled,  "Xorton  Plain  Machines  for  Cylindrical  Grinding."  This 
is  in  pamphlet  shape,  of  a  size  corresponding  to  the  publications  issued  by 
the  locomotive  companies,  and  contains  63  very  interesting  pages  of  inform- 
ation and  illustrations  on  the  subject  of  grinding  machines.  The  machines 
illustrated,  each  one  of  which  is  shown  and  des-cribcd  separately,  include 
twelve  of  the  over-head  drive  type  in  sizes  varying  from  6  x  32  in.  to  18  x 
168  in.  Seven  machines  of  the  electric  drive  type  are  shown  in  sires  from 
3  0  X  50  to  14  x  72  in.,  including  a  car  wheel  grinder.  Six  machines  of 
the  self-contained  electric  drive  type  are  shown  in  sizes  varying  from 
IS  X  96  to  18  X  16S  in.,  also  including  a  car  .vheel  grinder.  The  first  and 
last  of  these  types  includes  a  gap  machine,  in  which  piston  rods  can  be 
ground  without  removing  the  piston  head.  Several  illustrations  of  the 
work  performed  on  these  machines  is  included,  as  well  as  views  of  the 
Xorton  factory  at  Worcester,  .Mass.  The  typographical  work  of  this  catalog 
is  excellent,  the  illustrations  being  particularly  clear  and  distinct. 


School  of  Railway  Enginef:hing. — The  University  of  Illinois  is  issuing 
bulletin  Xo.  S  of  Vol.  1,  descriptive  of  the  new  school  of  Railway  Engi- 
neering and  Administriti'in  recently  organized.  It  is  stated  that  the  func- 
tion of  this  school  is  to  coordinate  the  various  facilities  of  this  university 
so  as  to  provide  si>eciaHzcd  tiaining  for  all  i-rarches  of  railway  service 
and  to  otiierwise  further  this  Mork.  It  is  the  purpose  of  this  school  to 
provide  courses  of  training  which  shall  prepare  men  to  become  efficient 
workers  in  the  financial,  traffic  and  operatiiifi.  as  well  as  in  the  engineering 
ilep.irtnien'.s  of  both  steam  and  electric  railways.  At  present  there  are 
offered  the  following  four  ccurs<-s:  railway  civil  cngititering;  railway  elec- 
trical engineering;  railway  mechanical  engineering  and  railway  administra- 
tion. Each  of  the«;c  occupies  four  years  and  the  work  in  each  course  ha* 
betn  carefully  selected  to  meet  modern  conditions.  Fhc  bulletin  gives  the 
courses  in  detail  .md  contains  complete  information  en  the  material  c^'.jp- 
mtnt  of  the  university  used  in  this  school.  The  men  chosen  as  instructors 
have  been  carefully  selected  for  their  fitness  and  txpericncc,  in  fact  so 
much  care  is  being  given  to  this  point  that  the  position  of  P/ofessor  of 
Railway  Engineering  has  not  yet  been  filled.  This  position  will  require  a 
man  of  exceptional  ability  and  cue  who  has  had  experience  in  tho  mainte- 
nance of  way  department  of  railways,  as  he  will  be  expected  to  give  in- 
struction in  the  ci>il  enu;in^ering  courses.  The  proper  man  no  doubt  will 
be  found  before  tlic  opening  of  the  school  next  fall.  Cojiies  of  this  bulle;in 
can  be  obtained  l;y  any  one  interested  by  addressing  the  University  of 
Illinois,  L'rbana,  111.       .'•.';- 
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Pressure  Gauges,  I.nuicators,  etc. — The  Ashcroft  Manufacturing  Com- 
pany, 85  Liberty  St.,  \cw  York,  is  issuing  a  loj-page  cloth  bound  catalog 
which  contains  brief  but  complete  descriptions  uf  the  various  specialties, 
instruments  and  tools  manufactured  by  this  conipany.  These  include  pres- 
sure gaug.:s  of  all  kinds  and  capacities,  automatic  recording  gaijges,  revo- 
lution counters,  gau^e  boards  and  panels,  gauge  testing  luaciiines,  low 
water  alarms,  Tabor  steam  and  gas  engine  indicators,  planimeters,  pipe 
stocks  and  dies,  ratchets,  sockets,  etc.  The  typograpliical  work  in  the  book 
is  excellent,  the  illustrations  being  printed  on  heavy  coated  paper,  making 
them  unusually  distinct  and  valuable. 


Electrical  Apparatus. — The  General  Electric  Company  is  issuing  a 
number  of  new  bulletins.  These  include  No.  -1508,  which  illustrates  and 
describes  the  new  design  of  <x>mmutator  pole  railway  motors,  which  are 
at  present  furnished  in  sizes  varying  from  fo  to  200  h.p.  Bulletin  No. 
4503  illustrates  and  describes  in  detail  the  CQ  generators  and  balancing 
sets,  which  are  furnished  in  capacities  ranging  from  1>^  k.w.  to  17  k.w., 
intended  for  slow  or  moderate  speeds.  No.  4502  is  on  the  subject  of 
knife-blade  lever  switches,  and  shows  many  types  and  sizes.  No.  4493  is 
a  76-page  bulletin  giving  the  parts  of  R  controllers.  This  is  very  complete 
and  gives  the  number,  name  and  price  of  each  separate  part  of  the  many 
different  designs  of  these  controllers.  The  same  company  is  also  issuing  a 
pamphlet  descriptive  of  the  electrification  of  the  West  Jersey  &  Sea  Shore 
Railroad.  This  gives  complete  illustrations  of  the  apparatus  and  equip- 
ment and  a  brief  description  of  the  interesting  features. 


NOTES 


American  Malleables  Ccmpany.^ — Mr.  D.  J.  Carson,  who  has  been  in 
charge  of  the  New  York  office  of  the  American  Brake  Shoe  &  Foundry 
Company  for  the  past  two  years,  has  been  appointed  manager  of  the  above 
company. 


The  Ar.vold  Compa.nv. — This  company  announces  that  Mr.  Alfred  R. 
Kipp,  who  is  a  specialist  in  railway  shop  work,  has  recently  joined  its 
engineering  staff.  Mr.  Kipp  has  been  in  active  railroad  service  since  bis 
graduation  from  Purdue  in  1896. 


Joseph  Dixon  Crucible  Company. — At  a  special  meeting  of  the  directors 
of  the  above  company,  held  May  31,  to  take  action  on  the  recent  death  oi 
vice-president  and  treasurer,  Mr.  John  Walker;  Mr.  George  T.  Smith  was 
elected  vice-president,  Mr.  George  Long,  treasurer,  and  Mr.  Harry  Daily, 
director    and    secretary. 


Cutler-Hammer  Manufacturing  Co.MPA.Nr. — This  company  which  has 
recently  purchased  the  Wirt  Electric  Co.,  oi  i'hiladelphia,  announces  that 
the  manufacture  of  Wirt  apparatus,  certain  types  of  which,  particularly 
battery  charging  rheostats  and  field  rheostats,  enjoy  an  enviable  reputa- 
tion, will  be  continued  by  it.  The  current  Wirt  catalog  should  be  used 
for  the  present.  The  address  of  Cutler-Hammer  Mfg.  Co.  is  Milwaukee, 
Wis. 


Chicago  Pneumatic  Tool  Company. — The  following  cablegram  was 
recently  received  by  the  company  from  its  London  office.  "Boycr  Ham- 
mer patent  sustained  by  highest  English  court.  Certificate  of  validity  fur- 
nished. Competitors  taxed  with  costs  and  damages — all  hammers  made 
declared  infringement — decision  very  important  as  British  patent  cor- 
responds to  our  American  patent  and  covers  all  practical  hammers. 
Hardest  fought  and  most  expensive  ligation  ever  conducted  involving  a 
pneumatic  tool." 

Keith  and  Proctor's  Jersey  City  Theat.".!:.— This  theatre,  which  is  the 
latest  addition  to  Jersey  City  playhouses  and  is  as  complete  in  its  luxurious 
appointments  as  most  of  the  Maniiattan  theatres,  is  acquiring  a  wide  repu- 
tation for  its  excellent  attractions,  its  low  prices  and  its  comfort,  particu- 
larly for  wiomen  and  children.  Each  matinee  ticket  at  10  or  20  cents  en- 
titles its  holder  to  a  number  in  a  prize  dra.ving  contest,  the  prizes  being 
cut  glass  or  jewelry.  The  building  is  artificially  cooled,  and  is  thoroughly 
comfortable  even   on   the   warmest  days. 


Unfair  Methods  in  Competition. — S.  K.  Bowser  &  Co.,  Fort  Wavnc, 
Ind.,  has  filed  a  suit  in  the  U.  S.  District  Court  at  Cincinnati  against  the 
National  Oil  Pump  and  Tank  Company,  of  Dayton,  which  charges  most 
unfair  methods  in  competition.  This  action  is  supplementary  to  suit  for 
infringement  of  patents,  which  was  filed  against  the  same  company  some 
months  ago  and  is  now  pending.  It  is  charged  in  the  later  suit  that  the 
National  Company  has  closely  copied  the  Bowser  cuts  and  advertising 
matter,  and  that  it  has  constructed  its  goods  to  closely  resemble  the 
Bowser  products,  thus  misleading  the  customers  and  taking  an  unfair 
advantage   of  the   reputation   of  the    Bowser   tanks   and   pumps. 


CONVENTION  EXHIBITS. 

There  were  257  exhibitors  at  the  M.  M.  and   M.   C.   B.  conventions,  or  13 
more   than   last  year.     The   uniform   arrangement  of   the  booths  greatly  im- 
proved   the    appearance    and    the    exhibits    themselves    were    more    complete 
than  usual.     Among  the  exhibitors  were  the  following: 
American  Balance  Valve  Co.,  Jersey  Shore,  Pa. 
American  Blower  Co.,   Detroit,   Mich. 
American   Brake  Shoe  &   I'oundry  Co.,   Mahwah,   N.  T- 
American   Engineer  anp  Kaii.road  Journal.   New  York. 
American-Henderson  Roller  Bearing  Co.,  Chicago,  111. 


Pa. 


American   .Nut  and   Bolt   Tastener   Co.,   Pittsburg,   i  a. 

American    Locomotive    Co.,   New    York. 

American   Steam   Gauge   vS:   \'alve   Mfg.   Co.,   Boston,   Mass. 

American    Steel    l-"oundries,    Chicago. 

Armstrong  Bros.  Tool  Co.,  Chicago. 

Atha   Steel   Casting  Co.,   Newark,   N.    T. 

Bacder,   Adamson  &  Co.,   Philadeli)hia.' 

Bcsly,  Chas.  H.  «c  Co..  Chicago. 

Bethlehem  St.el  Co.,  .<outh  Bethlehem, 

Bettendorf  Axle  Co..   Davenport,    Iowa. 

Bickford   Drill  &  Tool  Co.,  Cincinnati,  O. 

Birdsboro  Steel  l-oundry  &  Macliine  Co.,  Birdsboro,  Pa. 

Bliss  Electric  Car  Lighting  Co.,  Chicago. 

Bardo  L.  J.  Co.,  Philadelphia,  Pa. 

Bowser  &  Co..  S.  1"..  Fort  Wayne,  Ind. 

Bridgeport  Safety  Emery   Wheel  Co.,  Bridgeport,  Conn. 

Buckeye  Steel  Castings  Co..  Columbus,  O. 

Buda  Foundry  it  -Mfg.  Co.,  Chicago. 

Buffalo  Brake   Beam   Co.,   New   York. 

Bullard   Machine  Tool  Co.,  The,    Bridgeport,  Conn. 

Burnham,   Williams   &  Co.,    Philadelphia. 

Butler    Drawbar   Attachment    Co.,   The,    Clevdand,    O. 

Cardwell   Mfg.   Co.,  Chicago. 

Carey    Mfg.    Co.,    The    Philip,    Lockland,    Cincinnati,    O. 

Chicago    Car    Heating    Co.,    Chicago. 

Chicago    Pneumatic    Tool    Co.,    Chicago. 

Cleveland  Car  Specialty  Co.,   Cleveland,  O. 

Cleveland  Pneumatic  Tool  Co..  Cleveland,  O. 

Commercial    Acetylene   Co.,    Xeu    York. 

Commonwealth  Sttel  Co.,   St.  Louis,  Mo. 

Consolidated   Railway   Electric   Lighting  &  Equipment  Co.,  New   York. 

Crocker-Wheeler   Co.,    Ampere,    N.    J. 

Davis  Pressed   Steel  Co.,   Wilmington,    Del. 

Dearborn   Drug  &  Chemical  Co.,   Chicago. 

Detroit    Lubricator    Co..     Detroit,    Mich. 

Dickinson,  Paul,  Inc.,  Chicago. 

Dill,  T.  C,  Machine  Co.,  Philadelphia,  Pa. 

Dixon  Crucible   Co.,  Joseph,  Jersey  City,  N.  J. 

Dressel   Railway  Lamp  W  orks.  The,   New  York. 

Drouve  Co..   The,   Bridgeport,   Conn. 

Dudgeon,   Richard.    New    Ycrk. 

Duner  Co.,  Chicago. 

Falls  Hollow  Staybolt  Co.,  Cuyahoga  Falls,  O. 

Farlow  Draft  Gear  Co.,   Baltimore,   Md. 

Firefight  Paint  Co.,   Pittsburgh,   Pa. 

Flannery  Bolt  Co.,  Pittsburgh,   Pa. 

Flexible  Compound  Co.,  The,   Philadelphia. 

Forsyth    Bros.   Co.,   Chicago. 

Fox  Machine  Co.,  Grand  Rapids,  Mich. 

Franklin  Mfg.   Co.,  Franklin,  Pa. 

Franklin    Railway   Supplv   Co.,    Franklin,   Pa. 

Frost   Railway    Supply   Co.,   Tne,    Detroit,    Mich. 

Galena-Signal  Oil   Co.,    Franklin,    Pa, 

General  Electric  Co.,   Schenectady,  N.  Y. 

Gold  Car  Heating  Co.,  New  York. 

Goodwin  Car  Co.,  New  York. 

Gould  Coupler  Co.,  New  York. 

Greene,  Tweed  &  Co.,   New  York.  ' 

Grip  Nut  Co.,  Chicago-New  York. 

Hale   &    Kilburn   Mfg.    Co.,   Philadelphia. 

Hanimeft.   H.   G.,   Troy,    N.   V. 

Ilelwig  Mfg.  Co.,  St.  Paul,  Minn. 

Hess-Bright   .Mfg.    Co.,   Philadelphia. 

Home  Rubber  Co.,  Trenton,  N.  J. 

Homestead   \'alve   Mfg.   Co.,   Pittshurgli,    Pa. 

Houghton  &  Co.,   E.   F.,  Philadelphia,   Pa. 

Hunt-Spiller  Mfg.  Corporation,  Boston,  Mass. 

Independent  Pneumatic  Tool  Co.,  Chicago.   III. 

Jenkins  Bros.,  New  York. 

Kcnnicott  Water  Softener  Co.,  Chicago,   III. 

Kent  &  Co.,   Edwin  R..   Chicago. 

Keystone  Nut  Lock  Mfg.  Co.,  Pittsburgh,  Pa. 

Kinnear   Mfg.   Co.,  The,   Columbus,  O. 

Koppel   Co.,    .Arthur,   Pittsburgh,   Pa. 

Lawrence   Mfg.    Co.,   Philadelphia,    Pa. 

Livezey,  John   R.,   Philadelphia. 

Locomt  tive    Stoker    Co.,    The.    Chicago. 

Lodge  &  Shipley  Machine  Tool  Co.,  Cincinnati,  O. 

Lord  Co.,  Geo.  W.,  Philadelphia. 

Love  Brake  Sliof  Co.,  Chicago. 

Lucas  &  Co.,  John.  Piiiladelphia,  Pa. 

McConway  &  Torlev  Co..   The,  Pittsburgh,  Pa. 

McCord  &   Co.,   Chicago. 

Michigan   Lubricator  Co.,    Detroit,  Mich. 

Nathan  Mfg.  On.,  New  York. 

National    Malleable   Casting   Co.,   The,    Cleveland,   O. 

National  Railway  Publication  Co.,  New  York. 

Norton,  A.  O.,  Boston,  Mass. 

Norton  Co.,   Worcester,  Mass. 

Parker   -Anti  I'rcezinp  &   Hot  Water   System,  London,   Ont. 

Perry  Side  Bearing  Co.,  Chicago. 

Pittsburgh   Equipment  Co..  Pittsburgh,   Pa. 

Pocket  List  of  Railroad  Officials,  New  York. 

Railway  Age,  The.  Chicago. 

Railway  &   Engineering  Review,  Chicago. 

Railroad  Gazette,  New  York. 

Railway  List   Co.,   The,   Chicago. 

Railway   Mast'-r   Mechanic,   Chicago. 

Railway  World.  The,   Philadelphia. 

Ralston    Steel    Car  Co.,    Columbus,   O. 

Refined  Iron  &  Steel  Co.,  Pittsburgh,   Pa. 

Republic  Railway  Appliance  Co.,  St.  Louis.   Mo. 

Rcstcine   Co.,   Clement,   Philadelphia. 

Rycrson  &  Son,  Joseph  T..   Chicago. 

Safety  Car  Heating  &  Lighting  Co..  New  York. 

Sellers,    Wm.    &   Co..   Inc..    Philadelphia. 

Shelby  Steel  Tube  Co.,  Pittsburgh,  Pa. 

5iociete  Gcnerale  dcs  Freins  Lipkowski,  Paris,  France. 

Standard  Coupler  Co.,  New  York. 

Stoever  Foundry  &  Mfg.  Co.,  Mverstown,  Pa. 

Symington.   The   T.    H..    Co.,    Baltimore   Md. 

Underwood  8:  Co..  H.  B.,  Philadelphia.  Pa. 

Walworth   Mfg.   Co.,  Boston,   Mass. 

Watson-^illman   Co..   New   York. 

Waugh  Draft  Gear  Co.,  Chicago. 

Western   Railway  Equipment  Co.,   St.   Louis,  Mo. 

Western  Tool  &  Mfg.  Co.,   Springfield,  O. 

W^estern   Tube  Co..  Kewanee,  Til. 

Wrstinphouse  Air  Brake  Co..   Pittsburgh,  Pa. 

Wheel  Tniine  Brake  Shoe   Co.,  The,   Detroit,  Mich. 

Wilmarth   &   Morman   Co.,  Grand   Rapids,   Mich. 
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J00,000  LB.  CAPAQTY  DYNAMOMETER  CAR. 


Pennsylvania  Railroad, 


The  Pennsylvania  Railroad  has  recently  completed  a  new 
dvnamometer  car  which,  in  its  construction  and  working,  em- 
bodies the  result  of  many  years  of  tests  and  experiment,  and  is 
undoubtedly  the  best  car  of  its  type  that  has  ever  been  built  in 
this  country. 

This  makes  the  fifth  dynamometer  car  which  the  Pennsylvania 


for  the  dynamometer  called  for  a  maximum  capacity  of  loo.ooo 
lbs.  and  a  maximum  movement  of  the  recording  pen  of  lo  in., 
the  motion  to  be  in  the  same  direction  from  the  base  line  for 
either  push  or  pull,  and  the  apparatus  to  be  adjustable  so  that 
the  value  of  one  inch  of  motion  of  the  pen  could  be  made  to  be 
either  i,ooo,  2,ooo,  3,000,  4.000,  5,000,  6,000,  7,000,  8,000  or 
10,000  lbs. 

After  considering  several  different  systems  for  the  d\Tiamo- 
meter  it  was  finally  decided  to  use  the  hydraulic  principle  in 
which  all  of  the  load  on  the  drawbar  should  be  transmitted  di- 
rectly to  the  piston  of  a  large  hyidraulic  cylinder  secured  to  the 
frame  of  the  car.  The  pressure  exerted  by  this  piston  on  the 
fluid  in  the  cylinder  to  be  carried  to  the  piston  of  a  small  re- 
cording cylinder,  the  movement  of  which  is  restricted  by  a 
number  of  carefully  calibrated  helical  springs.  The  strength  of 
each  set  of  springs  will  determine  the  amount  of  movement 
of  the  recording  pen  secured  to  the  end  of  the  piston  rod  of  the 
small  cylinder,  for  any  pressure  exerted  on  the  large  hydraulic 
cylinder  or  main  press.  Thus  by  knowing  the  relative  areas  of 
the  two  pistons  and  the  amount  that  the  springs  will  compress 


lOOjOOO-POU.ND    DV.NA.MO.MKTKU    CAR— PENNSVI.V.\NIA    RAILROAII. 


Railroad  has  constructed,  the  earlier  three  of  which  were  simple 
and  crude  affairs  compared  to  the  later  cars.  The  fourth  car, 
built  in  1885,  had  a  capacity  of  28,000  lbs.,  and  has  been  the 
means  of  obtaining  a  vast  amount  of  very  valuable  information 
during  its  22  years  service.  It,  however,  is  altogether  too  light 
for  modern  trains,  and  the  later  car  has  been  given  a  capacity  of 
100,000  lbs. 

The  dynamometer  complete,  with  all  its  attachments,  was  de- 
signed, built  and  will  be  patented  by  Mr.  A.  H.  Emery,  of  Stam- 
ford, Conn.,  who  also  constructed  the  dynamometer  used  in  the 
former  car.  The  car  body  complete,  as  well  as  the  paper  driving 
mechanism  and  other  recording  apparatus  outside  of  the  dyna- 
niometer,  was  designed  and  built  at  Altoona.     The  specifications 


under  a  certain  load,  the  load  on  the  drawbar  corresponding  to 
the  movement  of  the  recording  pen  can  easily  be  determined. 

Taking  up  first  the  general  construction  of  the  car  body. 
Reference  to  the  illustrations  will  show  its  general  exterior  and 
interior  appearance.  It  is  built  with  a  platform  at  one  end,  the 
opposite  end,  which  carries  the  drawbar  connected  to  the  dyna- 
mometer, being  built  blind.  The  superstructure  is  much  the  same 
as  an  ordinary  wooden  passenger  coach. 

The  underframe  is  made  up  entirely  of  steel.  The  side  sills 
are  formed  of  five  inch  17.9  pounds  "Z"  bars  attached  to  the 
center  sills  by  means  of  cantilevers.  The  center  sill  is  built  up 
in  the  form  of  a  box  girder  38^  in.  wide  inside,  20  in.  deep,  and 
extending  the  entire  length  of  the  car.     This  sill  consists  of  two 
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.  ^  I'Ktasi.KL   GAiiifs,    l.Ni»sc:,!kiui<s,.-Kf»;.  -  1  iic   AaiiCf'tt    Maiiutacturiii.ij   C'l'iii- 

•  paxiy,   ^J   Libwrly   Si.,  N':-w   Vx>rk»- 1»  issiiiiia  a   i .>C>i>agi:  cUith  bound  cat:i!<.g 

/Wtiicli  coniains-'brklV  biit  yijiiiiilvte  tlvscriiituifts  i:f   tlic   various  special tki, 

''in>tiui»!t.iitiiaij'l  tools  uiaimfacuired  hy  this-  cjiLpany.     Thc-ic  ir.cUidc  .j>i>.S- 

sure  gailg.s   oi"  all  lvii>*l*  .a)i4  cai'acidi,s,    aiituinatic   rtcurd.iiig   j;a;igt\5,    ivyo- 

lutioO   coiinKTi,    gau^jc  i;v.ir«is    and  '  i-atifls,    .caufivT    ti'.-tina    i'uaciiUjcs^   ltiv\ 

water    alarms,  \Ta'jor    »tcain.  ujtil.  ya^    tUijiH:,'    iujHfcafvr>i    pUmimttvi':;,    pipe 

stocks  and  <1J'^'is,'  raiclivts,  s(ick«.ts,.>.tc, .-  Ttte.  (^'jH>^ra)>Ki<-al  Wortt  in  the  lj<>iik 

.    is  cxcv-llcitt,   tlic  ilhi-itratii'ib  !)»iiiig  print't^d  on.JK-aVy'ivwrlvJ  jiuiKr,.  uiaJimg 

tliun  unuiuaUv  Ui:^U(K;t  ar.d  vahiabll,'    '  •<■■..  :• 

ELEcfgrcAt    Ai*MK.\ti's>^-Tlie '^ciicfcai   lik<^Uic    (^^  is    irisuiiig   a 

nunibtT  of  new  bulktiu.-i.  riii-sc.  iiwludc  Xo-  4iitfS,  \vliicli  iilustratcs  and 
de.»criln.s  tlie  how  dtvij;n  *>f.  (Sfjinimiiaior  iiok-  railway  niol->rs  wliicli  arc 
at  (ut-^ttit  lurriiihtd  in  !-i«v>  varA'iuy  •  iruiii  |<>  to  2uo  h.ji,  UuIKtiji  No. 
*u03  JlluHratL-s;  an.d  descrjl'cs  ill,  Jciail  the  CO  t;\hvrat,<»rs  and  balaiicint; 
sels.  whicii  arc  funiiblitd  in  cai^aciiiis  Taiigiin;  iruw  Jii  k.w.  to  17  k.w., 
'  intfixlcd  for  s-low  c>r  inodtrate  s-pctijs.  No.  450?  is.  on-  the  subject  oi 
kniit-bladc.  l«-vtT  frwitchis,  iiml  shows  iiiMiy  ty))t-'-  mid  ^izcs.  No-  41&3  is 
a  7C-i>agc  buUttin  giviug  tli^  i-arts  oi  R  c-jntrvikis^  This  is  \xry  conii)k-te 
and  gives  thfchumbi;f,..nanj^-atlU  price  of  ^^  fcparatc  tjart  of  the  many 

difurcnt  dCsij^n*  vf  tlu^c  c^>lltrolk■^?.  '  The  sane  O'liipany' is.  also  issuing  a- 
jiani|>hlft  d<  tcrijitivc  of  tlie  ekctrification  of  the  \\'<  .'•t  Jer.sey  &  Sea  ^hore 
K.tilroad.  -This.givis  cpwipkte  iiluslralions  of  the  a]>parattis  and  e<iuip- 
:t)cnt  and  4  brief  descjipliuh  of  the  iiitercsling  itaturcs. 


NOTES 


'•N. 


Amckican   MAji.l.EA8i.ES  eo.MrAXY.-->lr.    IX    J.   Carson,   who   has  been  in 

,' charge  of   the   New;  York   office  af   the   Ameritan    lirakc    Shoe    &    Foundry 

C'oni]>any  f or  tb^  |»ai>.t  two  years,  has  been  app(..inted  manager  of  the  above 

eoiiipany.  ■  ■    "         " 


'  Tii'z-  Ar.nox^u  to.Mfx.Nv.  —  i'his  company  aniiounces  that  Mr.  Alfred  R. 
Kipp,  who  is  a  specialist  in  railway  slioii  work,  has  recently  joined  its 
engineering  staff.  Mr.  Kii>p  has  been  m  aetive  railroad  service  since  his 
jl>ra<liiatipn  fr^m  I'lnrduc  iu.  Ib'Jti. 


"Joseph  Dixon  Crvcjule  Co.\ir\\v.^-At  a  special  tnectfnig~of  the  directors 
pf  the  above  colillKiny.  held  May  31;  to  take  aetiou  iti  the  reciiit  death  of 
\icepnsident  ami  treasurer,  Mr.  John  Walker;  Mr.  George  T.  Smith  was 
ikctcd  vice-prc>ident^  Mr.  Gcurge  Lung,   treasurer,  aqd  Mr.  Uarry  Paily, 

director    and    sieretary.' .  •    ■■.■,'.■..      >  ■'.■.■.■'■■•   ■'■■':.  ;  '.     •  ■.-■■'  :•   .  '.■  ■ 


CtiTLEh  Hau.uEK  'SlANt.'rACTCBtNa  CoAli'Ayv. — This  ccmiiany  which  lia.-> 
recently  purchased  the  Wirt  Klectric  Co.,  of  i'hiladtlphia,  announces  that 
the  manufacture  of  Wirt  ai»r'aratu5,  ctrtiin  ty[*s  of  which,  particularly 
battery  charging  rheostats  and  field  rheostat.*,  enjoy  an  enviable  vej.»uta- 
Ih'n,  will  be  o.'ntinued  by  it.  The  current  \".  irt  catalog  should  be  used 
for  the  prestpt.     The  aliress  of  Cutler-lljimmcr   Mfg.   Co..  ip  Milwaukee, 

Wis.- ■'.■•->•::•-  ■■■' i-.--4-.-  -i -.^-v  ■••'•-  .   ■■■■■.  ''.'^ 


V. ."? ,  GHiCiMR^  ■  Pnjbumatic  Tool  Co-mi'any. — Tlic  following  cablegram  was 
.'rtctntly  received' by  the  conijiany  fri'm  its  London  ofTiee.  "Boycr  llain- 
r'^nicr  patent  stiifained,  by  highest  English  couit.-  Ctrlificate  of  validity  fur- 
•  nishetf.  Competitors  taxed  with  costs  and  damages— all  hammers  made 
'.declared  infrinpi-mcnt — decision  very  important  as  Briti>h  patent  cor- 
'"  ^e!^I^onds     to    our     American     patent     and     covers     all     practical     hammers. 

Hardest    fogght   and    most   txpchsivc    ligation    ever   conducted    involving   a 

(•neumatic  tooj."- 

.■  'I  •■.;"■■•'•'  -''"^  •'•••;:'>-•'■•".  ■'•  '  ' '  ""..■  -     ■'■  ■  -/■"  ■'■'■'.'' .'^  • ' 

."  Keitw  A»fO  pRocroii's  JkItsev  Cuv  Tin.iTfti:, — 'ririg  theatre,  which  is  the 

■  .lat<  st  addition  to  JvrMV  Ciiv  vlayhon>es  and  is  as  eoini'letc  in  its  luxurious 
a(iii"in1iiii  nis  a>  nio-t  of  the  Maiili-ittnn  iluiirr*.  i-  ae<iuiving  :i  wiile  rejiu- 
tatix)a  for  its  c^coUcnt  :'ttr.-ictious,  its  low  prices  and   its  comfort,  particu- 

••"•jiirly,  for  ifponiein  aofl  children.  Each  matinee  ticket  at  10  or  20  cents  en- 
titles  its  holder  "to   a  numlie'r    in  a   jirizc   dra.vinc;  contest,   the   prizes   being 

.■  cut  glass  or  jewelry.  The  building  is  artificially  cooled,  and  is  thoroughly 
comfortable  evch  :c»ri  the  warmest  days,-  :       :    :,•..:,. .    .  ■■■-.'.■■.-•  ..-■■■        ;v 


Unfair   Methods  it<C:>.MPETiTio.s'. — S.    F.   Bowser  &  Co.,    Fort    Wavne, 

Ind.,  has  filed  a  suit  in  the  U.    S.   District  durt  at  Cincinnati  against  the 

National    fiil    I'unip    and    Tank    fV)iii[>any,    of    Dnvton,    which    charges    most 

'.,  unfair  methods   in   competitk.in.      This   aetic^n    is    f-upplemenfary    to    suit    for 

■.ihfrjnpcment   of   patents,    wdiich   was  .filed   against    the   same   company   some 

■  -^months  ago   and  is  now-  iK-nding.'    It  i<  charged  in  the  later  suit   that  the 

:..  vNational    Company    has    closely    copied    the    IloWscr    cuts    an^l    advertising 

matter,    and    that    it    has    constructed    its    go>ds    to    closely    re>inible    the 

v.-BpW'ser  ■l>r'->duct»v,-   thus  .rtvisleadinir    the    cu>toiuers    and    t.-iking    ;in     unfair 

.<.iavantag^  of  |J»^.  rti>iitati(>n  of  the  ^^wser  tank*?  and  pumps. 


CONVENTION  EXHIBITS. 


')•'    There  were  M7. exhibit.  .r>  at  tli.-  M.  M.  aiul   M.  < '.   11.  e.-i.\  i  ntions.  or  l.T 
:^o.re  than, last  year,     The  liniforni.  arrangement  <<t   the  booths  greatly  im- 
proved "the   appearance    and    the.  exhibits    tlieniM-lvcs'  were    tn(>re    complete 
than  u^uat.     Anving  the  exhi^^tors  were  the 'folb'vwirg: 
American  T.alance  V.ilve  C«;,  Jersey  Shore,  I'a.  /-7  '■'.■' 

.^^K.rioan  Blower  Co.,  Detroit.Mich.  , 

.Anierie.nn    ISr.jke.;  .SIk.'V  ^Jv   I'oiiudiy  Co.,   ^fahttnh,   K.  ;.T.  •■ 

.A'.'IKirAN     KXOINEEK    AJiP    KaUI'-'Mi     l"fl!SV!.\    Xew    York. 

American-Tlfnderstin  KoHir   n<nrinR  Co.,  Chicago,   111. 


•.-!•'--■■ 


Aiucricati   .\ut  and   Bolt   laMeiier  Co.,' I'ittsburs,  i%.,     ' 

Aiiierie.Hi    hocoii.dtive    Co.,    .New    Vt^uk.,     ..  ■  .■'•"■;'    "V  ■'>*'•":■"■•'■  •..;' 

.Viiiericaii  Steam  Gauge   \-   \  a!ve   .\lig/.C:o:,iJJ6f.>,t/ Maw. -.•;.•    -v^^ 
Aiiieriean    ."steel    Pi..undrit.s,    Chicago.  '    '     '  •■    '■■■■'   •.'■..'".      '      •.-•. 

An.isu.'nf,'  i;V..s.  lool  Col,  Chkafco.  >.':.'.•'"  •■':..  '.v  .  ■'  '  .■"-..•"■!:'•■•■ 
Atl.a  Steel  Ca-tiiig  Co.,  .Newark,  X.'  T;- •'•.'.  "'  ''•  -•:•'■  ■■'■X-'--:-i- '■■■:■''■■ 
Baider.  .\.Iait:M.ii  &  Co.,  I'hil.uklphia.*  ,  "  •  i';-.-  '  v' ■-;-•  "•  ■■;"'•  •'■-•/^  ^■•:' • 
Uebly,  Chas.  11.  «c  Co.,  Cliic.i.i;o..  '  .;■.'.••;,-.  i""  :-"..  ..■•..•/.-  •.*..'" 
lietliJeheui  .<t,el  Co.,  .*-oalh  Iklhleiiem,  flaj'- • ''i  .  .T.'...'  :'  y  h  '■:'■-■'■,--  . 
Ikiu  iiuofi  Axle  Co.,  Daveiii-oJl,  li'/.a.  ,  ":••-.-■■■  .•._,•-.:■-■:'■!'.-•:■•,•''■''  -.  ■' 
l!icklor<l  Drill  &  Tool  1"...,  Ciueiniiaii,  O."  -'  '^  '  .••■.--■  ■•:/•".''■  =":•  '■■,'.--" '■ 
■  i;ird>boro  .steel  loiiiidry  \  JUacliiue  Co.,  Birdslwr*,  .Pa.  '•:,"'-''':''••:  \'T;;- 
lilies  Kkctric  Car  Liit'ifiug  Co.,  Cliieatio.  ..'         r   ,      •.    "  '  /;;".:-V"  <".■ 

i;>rdo  L.  J.  Co.,  rhikukipbu,  I'a.       .;;>  .■:  \"^v'- •^^>-■^•■-^:'  ^V. 

Dowser  &  Co..   .S.   V..  l-eii   \\;i>iie.   Ind,    -     '■"■■.        '-    '.'.•'"•.  'i:.'    •-•,'"-' 

I'.ridgeport  Safely   Kmery    Wbeel   Co.,   Bridgeport,   Conn.!' -•;;'..'.  :',-- • 

Itiickeye   SteU   Caslitigs  .t.o..   l-oliimbns,  O.     .  .,:.-.  v.  :!■;;'■  .-.•■.-■V  •  . 

Bnda  Foim.lry  A;  Mif.  C"-;,  Chieago.     '  ..--'.'•'.'"*- .-,^.-  ,    vvV-j  '       .'..■•' 

Bulfalo   Br.ke    Be.iUi   Co.,   .New   V^iilv.     ■  \^7..i '.  v  ■- ;-^  ■'^''■■'\^  ■'.■■''■}:  ^'''r  ^. 

Billiard    .Maeli'iie   Tctil   C'tv,'  Tlie,    l!:i<lj:e4J<.>rt,   Conn^  '  ■'■■•'■  ' '■'     ■'■,■.'---'■■.'■■ 

Miiriihaiii,   W  illian;>  &.  C...,   I'lubdvlpliia..    -  ~..    ■.■■'■■.■..'.  ••'■.V';^'-'/.'-  ' 

Butler    Drawbar   .Attach  jii'i  n't  ,  I'..,    The,.   Ckv-iaHti,   O;- ~'*^  =>■;'  ■.•'■•■'■.'•! 

lardweip  Mfg.  C>..  Ciiicatjo.    •  :  ">-   •.■:■;.' 'o; 

Carey    MfK.    Co,.     JIio    IMiilii.,    L.-cklnrttJ,    Cincinnati,  :©^;".'  .•::.-  '^  ■ 

(  li.cag'i   Car    Ikating   Co.,   Cliie.ijso.         ■•<■.:>•■-•■ '-'■•:■",■-..''  .'.  "•;'■>•;.■•=■:-.■•■. 

(.'bicago     l'iutin;.iiic     I'ool     Co.,     Chicago,      '  .;"'...  ■•  ::i  "i.' '.■'".-•.•";■;■..■■  •■ 

t'leveland  Car  ijpeciaity  Co.,  Cleveland,  ^^.    ■'"-''^•'yf.  :.:-■'  ^S' :'::■:<.■  ': 

Ckvel.-md  I'm  umatic  Tool  C<>.,  Clexeiand,  O;'.    ..■■;■•'' ■■'■•■:••.•■.''.  .t  •'•''---  =  -■    ■'• 

.  Conimtieial    .Aeelykne    Co.,    New     Y.>rk.  ,-"  V-'.'- V    •;   .'    V;;-"'.-:'    '■-.•■•  i- 

C.^ininonwialth  Sttel  Co..  St.  Louis,  Mbi-    ■■'.■,,;.,'.'"*"■■:••■*■"' ".\ "  •  '''.'".'';■- 

('.  nsolidatvd   Railway    Khctric   l.i«hting  &  .Eqnipment.Co./'Jfew   York, '.'- 

C"rocker-\\  heeler    Co., .  Ampere,    N.     I.  ,  .'.::...  ' 

l>avis   I'resjed    Sttel   Co..    U  ihurngton,    Del.     ■■  l  "::...■  x  .-..J  -'"    ...    .'.   -i 

Dearborn    Drug   \   Chemical   Co.,    Chicago.    :.■.■.•■;.■•■•■:•'■'."-••;■!••.¥•■'"••'"■•■'.••■ 

Detrort     k\ibric.il<T    Co.,     Iklroit,     .Mich.       ' ■  ■■■::^ ^''a^::1''^''  'r^<  '^^'• 

Dickinson.  I'aul,  Inc.,  Cl:icago.  :.<':'-.:■>    "'/•■<■•:■■••'.■''.  ■  !-'■..•.   '•• 

Diil,  T.  C..   Machine  Co.,   rhil.idelpbia.  Pa.    '''   ^.-^'■'■- f  V--;'''-.  • -Tl'-  VT  ' '■' 

Dixon    Crucible    Co.,   Josiph,   Jer-ev    City,    N.    J.    ■.-.".—    '■'■.:'.".-•'".';•-■■%■;. 

Dressel   Railv  .*.v   Laiuji   Works,   'ihe.   New    York.  ■.;.■'.'.",■•■:..•*-""  ■^'.'-' 1  .>.- 

Drouvc   Co..    The,    Bridgeport,    Corn.  ■■■.!•.;■•.■.•.':.-■.■»•■;.•.■.■.  "■'t.' i'  '  i" 

Dudgeon,   Kichard,    New    York.  ''.  V  ■■':■-■■■•;.■■' "^'    -■'"••- 

Duner  Co.^  Chicago.  '"'■■:'. ^  '•.'"■       "'■.'''■."«'.■■'".■'•- 

I'alls  Hollow  Staybolt  Co.,  Cuyahoga  Falls, -.Q.  ■•.- "."   ■.■■■.•■'.'■.•.•-.■'=••'-■.-•.'• 

Farlow   Diaft  (lear   Co.,    Baltin).jre,   Md.  V.  .:...-' .r    •  •    -  ...i.'J--.  •'*.;■'' 

l-'irefight    I'aitit   Co.,    I'ittslnirgh,    I'a.  -'•.'.■■■  '•■■•'•;■    .  "r.'" '■•..;•..■;''■"'"" • 

Flannery    lb  It   Co.,    I'ittsburgh.    I'.i.  '■■■:''-    .•.,?■"•'"'<;..•■• 

l-'kxible   Compound  Co.,   The,    I'liiladelphia.     ''V'  -'■  -■'■V:'      '' vi  ■.■■;'  -'•.' 

Forsyth    Bros.   Co.,   Chicairo.  .  ••  \':  y.y:'\i-  *.Jv  '.••.";:.'.  :"-.' 

I/'X  Machine  Co..  Grand  Rapids,  Mich.    '..!■'■'♦•■''' i-" ''•'•.  j '•    ','--!^.'       v;".-","    '  . 

Franklin   .\1  f i;.    Co.,    Franklin,   I'a.  "  "  ■'*••.•'•.•■ '^'V.  ■•^. •.■•'.-••.;,'. '"', 

I-'ranklin    Railway    Supply   Co.,    Franklin.    Pa.       -..'-. -'.V/V    ■'" '■  I'  ^•"  .■  :" 

Fro-t    Railway    .Supply    Co.,   The,    Detroit,  Mich. 

Galena-Signal   oil   Co.,    I'ranklin.    I'a.  ... 

General   libctric  Co..   ."^Schenectady,   N.   Yt "'-',•.■'•;, 

Gold  Car  Tleating  Co.,  New  York.  ■•.•.''^  •?■.;-'..•;. 'i. 

Goodwin   Car   Co.,    New   ^'ork.  ,-' .~   ''  ,.':■'     •■='■■••..■.•,   ^  ■ 

(ii-'idd   CoupKr   Co.,   Neiv   York.  -  i--    '-'•: '•-•^ '-".V'.. 'C. •■■,'".' 

Grtenc,  Tweed  &  Co.,   New  York.        ;  '  'il".    .  ■  /■''[\\~^[  .'  <. 

Grip    Nut   Co..   Cliicngo-.N'ew   ^'<'rk.  '•     •^•."  f-'.-'i  ■•'■•%  .': 

Hale    &•    Kilhurn    Mfg.    Co.,    Phil.idelpbia.'  ^.     V.  .■-.;;'.•.  .-,: 

n.iMi:Mtf.     II.    G..     Trov.    N.    N'.  ■'-;.'-    .^-■.'.-^     ■ 

Helwig  Mfg.  C^.,  St.  Paul.  Minn.       \^.         ■■  .•  .■■•;.":■ 

Hess-Brivht    Mti:.    Co..    l'liiladelphi.r '"'■''■'■•; .    ;„*'.•.■>'.■ 

Home  Rubber  Co.,  Trenton,   N.    T.  ■■'..■  '.■;•.■.-•  -•• 

Ilor.,  .ftad   \alve    Mfc.   (  o..    I'ittvlnirgb.    I'.a.       'V-'.--.>   l'^ 

HoiiL'bfr.n   .N-  Co.,    F.    F..   Philadelphia,   Pa.       r"-i  -'^  >;.•.> 'V^. 

Hunt-Spiller  Mfg.  Corporation,  Boston,  Mass,'  ". '•     «••:'     ._..;■ 

umatic  Tool  Co.,  Chicigo,   Jll.  V;  •'  V.'-', . 

cw  York.  ...■':.v-' :■•■■> 

K<iinicott   Water  S>ft<ncr  Co.,  Chicago,   111..  ,;■■'','!'.  '•'.•;■".•' 
K<iit   &  C"o.,    1-Mwiu   R.,   Chicago.  .','.••■.■.■'•  5-.' 

Kfvrtoni'   Nm    lock   Mfg.  Co.,  Pittsburgh,  Pa.:  •    f ":   j'  '•   V 
Kitinear   Mfs.  €•>.,  The.  Columbus,  O.     .''j-      ■  ■^  •'•■./"  ';"-• 
Koppel   Co..    .\rthur,    Pittsburgh,   Pa.  ■  .-^  '  ■    ^  . ''•^-    •.!  / 

I.awTcncc  Mfg.   Ci\.   Pbiladi  Ijihia,    Pa.        .'     .■,;'">■'  '•■"^■■'!  -^  . 
T.ivczey,    John    R.,    Pbil.idelpiiia.  ^  .'■.■'"-';,"'..'■', ;',--." 

T.oc.<in>1ive    Stoker    Co.^    The.    Chicag.i,  ■.";•/:■•'-• 

I.odse  X-  .Shiplev  Mnobiiu-  T -ol  Co.,.  Cincinnati,  O. '•■".•' ■  .■■':: 
Lord  Co..  Geo.  W.,  Pliil.vUlphia..  -.v.        •  .  .-  .  '■■■>}■''   -'  r 

Ij-iv«-   Brake  Shoe   Co.,   <'liicaMo.       "    «.  ..•       '■■■'•'-■■.".,  ••     ■:_•  .V •-■•;  = 

Lncis  &-  Co.,   Tobn.  I'liiladclplii.T.  Pa.  "    •      ■•.■.'■.    ."..N 

Metjmw.iv   &   Torlry   Co..   The.   Piltsliurgh,    Pa.         '.r -.'.      ,■.', 
McCord  &   Co..   Chicaco.  ,.  '.■•;._.i..e ''':.•.' 

Miehig.-'n    Lubricator   Co..    I)etroit,   Mich.>.".'-    .  ».  •'■;   "     ''■■":■. 
N'.itban  ^^fg.  C...   NVw  YcrV.  ".''•  ■•■■-.••■■:■;■■,"•■ 

iVationnl   Malbablc  Cnstinc  Co.,  The.  Cleveland,  O.  .''•■, ..' 
National   Rail-rav  Pulilirafii.n  Co..   New  York,  .;.•.,■-• 

Norton,  .\.  O..  Bo?ton,  Mass.  .•.-   v.'Vr  ■'!.'- • 

Norton   Co..   W'lireester.   Ma<:s.  ■'•■'•.'!•>     .■■■.•.! 

P.nrkrr    \ini  l"ri  (  7irc'   ."i    Ibt   Water   System,   London,   OhC 
Perrv  Side  Bearing  Co.,   ChicaKo.  '. 

Pittshurcb    F'luiiiirf lit   C'k,   Pittsburnh,    Pa.        ..      ...     '  '  ■].:.'., 

Pocket  Li^t  of  Railr.'.nd  ( )fbcial«,   N«  w    York.   'J....;.       "  '^"?^y. 

Railway   .A.so,  TIk-.  C  hicago.  -     •  iJ;*"^  ..;^■^^; ;'   ". 

Rnilwav  iN-  Kiicin<  f  ring  Revii-w.  Chicago.  .'■,■,' .'."-■  '">..'.?,-. 
iv'ailro.id  <;.-i/,tl.-.   N<w    Yoik.  .■.•.'"■.■"-.■'-  "'■.C--X- *'i*:!-. '.■ 

Railway    Li^t   Co.,    The.    Cliicaco.  "-•_.  ,-.•-■[-'     _  .'-,]   V'-"- 

Railvvav  Ma^t- r  Mecb.inic.  Cbic.-ico. '  /.' : "  ."■  :;  '  •':  ,:;'l'. 
Railway  World.  The.  Phibnieli.hia.  .".■■."'.•.';'  '■/■l';-  'V.. '.'" 
R.iNt.iH  Steel  C.nr  Co..  Columbus,  O.  "  '.  r  ■■'':-'i ',-,..■  ■'•'.  ■.''■': 
Refmrd   Iron  .!v-   Steel   Co..    Pittsbitrph.   Pa.  "  ,':.^,      .•    ..,.■: 

Rcimb'ic   Railwav   Appliiuce  Co.,  St.  Louis,   M^;..'.  .'..;■' ~ ;..'•-., '; 
Rc^tc-inc    Co.,    Cli  M«nt.    I'liibulelpbia. 
Rvirson   &   Sou.   Joseph   T..   Chicago. 
S.ifttv  Car  Hintiiig  X-   Licbtinc  Co.,   New  York.  ■     '^v.. 
Srllir's    Wui.    .<v-   To..   Inc..    Philadeljibia.  ^-    '    -'-V-V.' 

Shelby   St<e1    Tube   Co..   Pittsburgh,    Pa.  '   .        •    ■• 

Soeietc  Gener.de  cK «  Freins  Lipkowki,  Parts,  J'rarwo.'- 
Standard  Coupler  Co..  New  York.  .■.;"^-  -'.J; 

Stoevcr  Foundry  .^  Mfsr.   Co..   Mver>tinvn.  Pa.  ■■■'^' -'■■.-•"-" ■ 
Svmineton.   Tlir   T.    11..    Co..    Baltimore   Md.     '■...:% 
Underwo."!  .^-   Co..   H.   B..  PbiHdelphi.n,  .Pa.  ^.  .'..•■•■.',.'•.• 
Wahvovth  Mfg.   Co.,  Boston.   Ma<s.  •■"•.••i  >.:• 

Watson-Ptillnnn    Co..    New    York.  '- .<     "     ■-.' 

Wati'ch  D'-aft  <;enr  Co.,  Chicago.  ' ..'-  •. 'i'.'-'.- 

Wr'tern   Railway   Ruuipi'^f i;t  Co..   St.   Louis,  Mo.  •], 

Wf  tern   Tool   S.'   Mfcr.   Co.,    Stiringfield,   O.  -v 

\Ve-tern    Tub,-   Co..   Kcw.->ree.  111.  .--^   '•-. 

W.  •^tinsboi^o  .\ir  Brake  To..  Pitt.-burgh,  Pa.  .^.'•..  'i-,... 
W!io<  1  Truiue  Brake  Shoe  Co..  The,  Detroit.  Micfj;,.  • 
Wi!marth   &   Morm.in  Co..  Grand   Rapids.   Mieb.  ;  _.': 

..   .  '.  ;•■.  ■■■% 
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J00,000  LB.  CAPAQTY  DYNAMOMETER  CAR. 


•S:  !' ■•. .;      Pennsvi.vania  Railroah. 


Virc  iPcnnsylvania  Railroa<l  lias  fccently  cAniplotod  a  ricw 
tlv-immnmctcr  car  which,  in  its  construction  and  working,  cm- 
).,).Uvs  the  rcsuh  of  many  years  of  tests  and  cxpcrimtMit.  and  is 
4uifloHbtcdly  tile  best  car  of  its  type  that  has  ever  been  built  in 

>hi?  country.  •       V 

• :_  This  makes  the  fifth  (lynamometer. car.  which  the,  Paiiisyiyania 


for  the  dynamonKter  called  for  a  niaximutn  capacity  of  ia).ooo 
lbs.  and  a  niaxijiu;in  nuncmcnt  <>f  the  rco<)r<liiiK  pen  of  lo  in., 
the  motion  to  be  in  the  s.inie  direction  from  the  base  line  for 
either  push  or  pull,  and  the  apparatus  to  he  adjustable  so  that 
the  %alue  of  one  inch  of  motion  of  the  pen  could  be  made  lo  be 
either  i.ooo.  2.000.  j.ot»),  4,000,  5,000,  6.000,  7.0M,  8,000  or 
10,000  lbs. 

After  considering  several  different  systems  for  the  dxiiamo- 
meter  it  was  finally  dcci<led  to  tise  the  hydraulic  principle  in 
which  all  of  the  load  on  the  drawbar  should  be  transmitted  <li- 
rectly  to  the  piston  of  a  large  hydraulic  cylinder  secured  to  the 
fr.ime  of  the  car.  The  pre.N>ure  exerted  by  this  piston  t>n  the 
fluid  in  the  O'lindei-  to  be  carried  to  the  piston  of  a  small  re- 
cording cylinder,  the  movenieiit  of  which  is  restricted  by  a 
number  of  carefully  calibrated  helical  springs.  The  strength  of 
each  set  of  springs  will  detennin.e  the  amount .  of  movement 
of  the  recording  pen  secured  to  the  end  of  the  piston  rod  of  the 
sni.all  cylinder,  for  any  prcssiire  exerted  on  the  large  hydraulic 
cylinder  or  main  jtress.  Thus  by  knowing  the  relative  areas  of 
the  two  pistons  and  the  amount  that  the.  springs  will  compress 
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Railroad  has  constructed,  the  earlier  thrL-e  of  which  were  simple 
■<"d  crude  affairs  compared  to  the  later  cars.     The  fourtlt  car, 

*'"iH  in  1SS5,  had  a  capacity  of  _'S.ooo  1bs..  and  has  been  the 
gleans  of  obtaining  a  vast  amount  of  very  valuable  information 
'■"ring  its  2_'  years  service.  It,  however,  is  altogether  too  ligh^ 
iyr'niodt-rn  train >.  aiul  tlu'  later  car  has  been  given  aeapaeity'of 
■  '  "VOOO  lbs.        ..;    :'■,:>   r'-.  ■-  ^^:\-  :;:■/■  ,   '■•  •'^V '-v'' •■.-■;::  ;'^<'c-'''^^^^ 

I  he  dynamometer  complete,  with  all  its  attacliinents,,  \vas  diiN; 
'gncd.  built  and  will  be  patented  by  Mr.  A.  11.  F.mery.  of  Stain- 
.1"^'rd,  Conn.,  who  also  constructed  the  d\namometer  used  in  the 
former  car.  The  car  body  complete,  as  well  as  the  p.tpcr  driving 
:5-cchani?m  and  f>ther  reconling  ;ipi)aratus  oirtside  of  the  dyna- 
mometer, \va.s  designed  .aud  built  at  .\llvona.     The  J^pecijications 


under  a  certain  lo.id,  the  k*a.d  on  the  «lrawbnr  corresponding  to 
the  movement  of  iJie  recording  pen  can  easily  b|?  determined. 

Taking  up  fir-l  the  general  construction  of  the  car  bodv 
Reference  to  the  iilustrations  will  >how  its  general  exterior  and 
interior  appearance.  It  is  bitilt  with  a  platform  at  one  end,  the 
opposite  end,^  which  carries  the  drawbar  connected  to  the  dyna- 
mometer, being  built  blind.  The  superstructure  is  much  the  <amc 
as  an  ordinary  wooden  jiassenger  coach. 

The  underframc  is  made  up  entirely  of  st«cl.     The  side  sills 

are  formcil  of  live  inch   17.9  pounds  "Z"  bars  attache<l  to  the 

center  sills  by  means  of  cantilevers.     The  center  sill  is  built  up 

in  the  form  of  a  box  gir<ler  ^Sj^.j  in.  wi<le  insitle,  20  in.  <leep.  and 

extending  ths'  e'ltire  length  of  tlur  car.     This  siU  von-i><ts  of  twvi 
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FIG.    3. — INTERIOR   OF   THE   WORKROOM. 

20  X  ^  in.  plates  with  Yi  in.  cover  plates  top  and  bottom,  the 
corners  being  reinforced  by  31^  x  3^2  x  H  i"-  angles.  Within  this 
girder  is  placed  the  housing  of  the  main  press,  which  is  built 
up  of  I  f^  in.  plates  securely  riveted  to  the  sides  of  the  44  in. 
plates  besides  being  reinforced  by  three  steel  castings.  This 
section  of  the  sill  has  to  act  as  ^  foundation  for  all  the  delicate 
apparatus  in  the  car,  as  well  as  to  carry  the  heavy  strains  trans- 
ferred to  it  by  means  of  the  piston  rod  which  passes  through  the 
cylinder  to  the  forward  end  of  the  car  at  which  place  it  is 
attached  to  the  draft  gear  by  means  of  a  heavy  cast-steel  hous- 
ing, the  details  of  which  are  shov^n  in  Fig.  8. 

The  trucks  are  of  special  and  heavy  construction,  having  an 
8  ft.  o  in.  wheel  base  and  of  a  style  somewhat  like  a  locomo- 
tive truck.  The  journal  boxes  are  fitted  with  equalizers,  upon 
which  rests  double  sets  of  elliptic  and  helical  springs.  The  truck 
bolster  is  pressed  steel  connected  at  the  ends  by  means  of  a 
transom  to  the  cast  steel  side  frames,  to  which  are  also  bolted  the 
pedestal  jaws.  The  journal  boxes  are  of  a  special  design,  being 
fitted  up  with  nil  trays,  which  not  only  carry  the  oil  but  support 


a  special  lubricating  pad  held  up  against  the  journal  by  means 
of  two  helical  springs.  The  lid  is  never  removed  for  ordinary 
oiling,  as  provisions  have  been  made  by  an  additional  opening 
covered  by  a  small  lid,  so  as  to  insure  a  good  seal.  The  axles 
are  fitted  with  thirty-three  inch  steel  tired  wheels,  having  spokt 
centers,  journals  being  5J/  x   10  in. 

Tlie  forward  wheels  of  the  rear  truck,  figuring  the  dyna- 
mometer end  as  the  front  end  of  the  car,  are  of  special  design, 
and  are  not  equipped  with  brake  rigging.  These  wheels  drive 
the  paper  mechanism,  and  for  that  reason  they  have  been  very 
carefully  and  accurately  turned  with  a  straight  tread.  When  it  is 
considered  that  a  slight  change  in  the  diameter  of  these  wheels 


FIG.   5. — VIEW  OF  RECORIUNG  TABLE  AND  PAPER  DRIVING  ROLL. 


FIG.    4. — INTERIOR   OF   THE   LIVING   ROOM. 

will  make  a  very  large  difference  in  the  number  of  revolutions 
they  make  in  a  lo-mile  distance,  and  hence  in  the  movement  of 
the  paper  below  the  recording  pen,  it  is  easily  understood  why 
special  care  should  be  given  at  this  point,  and  why  the  tread  is 
made  straight  instead  of  coned. 

The  interior  of  the  car  is  divided  into  two  main  compartments, 
the  larger  of  which,  at  the  forward  end,  is  known  as  the  work- 
room and  the  other,  which  is  directly  back  of  it,  being  sepa- 
rated by  the  lavatories,  is  known  as  the 
living  room.  Back  of  the  latter  is  a  short 
aisle  on  one  side  of  which  is  a  heater  and 
a  large  closet  for  supplies,  and  on  the  other 
a  compartment  for  coal,  oil,  etc.,  ahead  of 
which  is  a  space  for  a  case  in  which  the 
recording  springs  of  the  dynamometer  are 
kept  immersed  in  oil  when  not  in  use.  The 
living  room,  which  is  13  ft.  o  in.  long,  con- 
tains four  upper  berths,  two  sofa  beds, 
and  two  cabinet  beds,  also  several  chairs 
and  a  table,  which  can  be  taken  apart  and 
stored  underneath  a  berth.  It  is  in  this 
room  that  the  results  of  the  runs  can  be 
worked  up  or  the  room  can  be  used  as  a 
dining-room,  there  being  electric  cooking 
utensils  provided  in  the  car.  It  also  can, 
of  course,  be  used  as  sleeping  quarters,  the 
accommodations  being  suitable  for  a  crew 
of  eight  men.  In  the  workroom,  which  is 
24  ft.  8  in.  long,  is  contained  the  weigh- 
ing and  recording  apparatus,  located  in 
the    center    of    the    room;    a    direct    con- 
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iKcted  2j^  h.p.  oil  engine  generator  set;   two 

foliting  desks,   switchboard   and   tool   cabinets, 

etc.    The  photographic  illustrations  will  show 

the  appearance  of  these  different  rooms. 
The  car  is  lighted  by  electricity,  a  storage 

baiterv  of  32  cells  located  beneath  the  car  be- 

inir  provided   for  this  purpose.     This  battery 

can  be  charged  from  the  direct  connected  set 

on  the  car  when  other  means  are  not  avail- 
able.    AH  of  the  small  closets  in  the  car  are 

provided  with  electric  lights,  which  are  turned 

on  by  the  opening  of  the  doors.     A  number 

of  plugs  are  also  provided  for  portable  lights. 
The  Thrumveller  heating  system  has  been  in- 
stalled and  provision  is  also  made  for  con- 
nection to  steam  from  the  locomotive  or  from 

steam  lines  in  the  yard.     No  provision  is  made 

for  a  cupola  or  elevated  lookout  window,  such 

as  is  usually  provided  in  cars  of  this  type,  and 
the   exterior    observations    are    made    through 

a  glass  shield  which  can  be  fitted  to  any  of  the 

-ide    windows,    and    permits    the    observer    to 

have  a  clear  view  ahead. 

I'he  car  measures  47  ft.  6  in.  over  end  sills  and  weighs  about 
6_'  tons  complete  in  working  order.  The  interior  finishing  and 
furniture  are  specially  noticeable  for  their  richness  and  sim- 
plicity. 

Paper  Driving  Mechanism. — The  paper  mechanism  is  driven, 
as  mentioned  above,  from  the  forward  axle  of  the  rear  truck. 
This  axle  was  specially  made  and  contains  at  its  center  a  spiral 
gear  which  is  integral  with  it.  This  gear  meshes  with  a  similar 
.spiral  gear  keyed  to  a  horizontal  shaft,  which  runs  forward  a 
distance  of  about  21  ft.,  where  it  ends  in  a  bevel  gear.  Here  the 
motion  is  carried  to  a  vertical  shaft  projecting  up  into  the  case 
beneath  the  case  containing  the  recording  apparatus.  On  the 
upper  end  of  this  vertical  shaft  is  another  bevel  gear,  which 
meshes  with  two  gears  running  freely  on  a  horizontal  shaft, 
wliich  will  be  seen  in  Fig.  5  projecting  through  the  end  of  the 
case  and  geared  to  the  paper  driving  roll.  On  this  shaft  and 
splined  to  it  between  the  two  bevel  gears  is  a  collar  provided 
with  teeth  which  can  mesh  with  corresponding  teeth  in  the  hub 
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'■'■':'.'  FIG.    6. — SAMPLE    RECORD    FROM     nVNAMOMETER. 

of  cither  gear.  The  movement  of  this  collar  is  controlled  by 
•i  handle  under  the  recording  table.  The  adjustment  is  such 
that  both  gears  can  run  free  on  the  shaft  or  the  splined  sleeve 
can  be  meshed  with  either  so  as  to  drive  the  paper  only  in  one 
directbn  no  matter  which  way  the  car  is  running.  The  paper 
IS  carried  in  large  rolls,  the  supply  roll  being  the  upper  one  in 
*"'g-  5-  From  this  the  paper  goes  up  through  a  slit  in  the 
table  over  the  top  and  below  the  recording  pens,  and  then  down 
through  a  second  slit  in  the  far  end,  under  a  guide  roll  back 
underneath  the  table  and  then  down  vertically  through  thedriv- 
>ng  roll  and  to  the  receiving  roll,  which  is  friction  driven  and 
always  moves  fast  enough  to  keep  the  paper  tight.  The  driving 
'"Oil  IS  of  bronze,  with  its  surface  slightly  roughened,  and  has  its 


FIG.    /. — VIEW    OF    TARLE    SHOWING    RECORDING    PENS. 

diameter  so  proportioned  to  the  diameter  of  the  car  wheels  that 
the  paper  moves  across  the  record  table  at  the  exact  rate  of  i  in. 
per  loo  ft.  travel  of  the  car.  A  rubber  roll  presses  the  paper 
lirmly  against  the  driving  roll,  so  that  no  slip  can  occur. 

Fig.  6  gives  a  sample  record  which  is  reversed  in  position 
from  the  location  of  the  paper  as  shown  in  the  view  of  the  re- 
cording table.  Fig.  7.  The  lower,  or  datum,  line,  is  made  by  a 
small  wheel  with  its  circumference  in  contact  with  an  inking 
pad,  which  revolves  in  the  opposite  direction  of  the  motion  of  the 
paper,  as  the  paper  passes  beneath  it.  Above  this  is  the  record 
of  the  drawbar  pull  made  by  the  pen  on  the  end  of  the  piston 
rod  from  the  recording  cylinder.  This  will  be  seen  projecting 
out  through  the  front  of  the  glass  case.  Above  this  iS  the 
record  of  a  pen  which  automatically  shows  whetlier  the  load  on 
the  drawbar  is  a  push  or  a  pull.  Since  the  dynamometer  is  ar- 
ranged to  register  on  the  same  side  of  the  datum  line  for  both 
it  is  impossible  to  tell  from  the  record  line  whether  the  load  is 
forward  or  backward.  The  next  record  is  from  the  mechanical 
integrator,  the  arm  of  which  is  connected  to  the  recording  pen. 
An  electrical  connection  is  made  to  the  integrator  wheel  on  the 
table,  so  that  every  notch  in  the  record  has  a  value  of  I  sq.  in.  ol 
area  between  the  dynamometer  record  and  the  base  line.  Every 
fiftieth  notch  is  skipped,  so  that  the  numbers  can  be  quickly 
summed  up.  Since  the  integrator  wheel  usually  stands  at  an 
angle  to  the  motion  of  the  paper  it  has  a  tendency  to  cause  the 
paper  to  slip  sidewise.  To  correct  this  an  instrument,  shown  at 
the  right  of  the  integrator  wheel  in  Fig.  7,  is  provided.  This 
consists  of  a  rubber  wheel  rolling  on  the  paper,  which  can  be  set 
at  any  desired  angle  to  counteract  the  influence  of  the  integrator 
wheel.  Beneath  this  rubber  wheel  and  set  in  the  face  of  the 
table  is  another  wheel,  the  diameter  of  which  is  very  carefully 
made  so  that  it  will  have  one  revolution  for  every  lo-in.  motion 
of  the  paper,  and  by  electrical  connection  makes  a  record  show- 
ing the  1,000  ft.  distance  traveled  by  the  car,  which  record  is  the 
fourth  from  the  top  in  Fig.  6.  The  record  directly  below  this  is 
made  by  a  connection  to  the  chronometer  and  indicates  the  dis- 
tance passed  over  by  the  paper  at  five  second  intervals.  There 
are  three  other  pens,  the  records  of  which  are  shown  in  Fig.  6. 
The  third  from  the  top  is  operated  by  an  observer  on  the  loco- 
motive and  records  the  time  of  taking  indicator  cards.  The 
second  is  also  operated  from  the  locomotive  and  records  the 
steam  pressure  and  the  position  of  the  throttle  and  reverse  levers. 
The  upper  one  is  operated  by  the  observer  at  the  lookout  window, 
and  is  used  to  record  locations  of  permanent  objects,  such  as  mile 
posts,  signal  towers,  curves^  etc.  An  extra  or  reserve  pen  is 
also  provided  for  use  in  emergencies. 

One  corner  of  the  paper  is  covered  by  a  triangular  sheet  of 
glass,  on  which  the  operator  can  rest  his  arm  while  making 
notes  without  any  danger  of  impeding  the  motion  of  the  paper. 

The  Dynamometer,— As  mentioned  above,  the  load  from  the 
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?IKci;il  InlM-ivaliiijj  i.;ul  luM   up  ;i;:ain>t   the  i^torinil^^  njean^ 
,.nt>*;tt  Ju-1tc;ii  >priHg^     Thc.lul  \>  never  r^-niovc^^r.j;  i„jj|^^^  , 

<nliiii:,;:i>   pr<''V'^'""^   '^■'^*^  Ik-cm   niado  by  •"!   ?»'Witi..n::  ;  ^5,<.^g-  / 
>,rvc>-v<ll)>   a  Huall  lid.  s..»  a>  tu  iiiMire  a  l*'"'*^'^(rfiT,  _  :>  i^v^  :  ■ 
;,rt  jlH«d  witli  thirty-thrtc-  indi  steel  tircir\vhcyls.>i  ;,/.^^:^j^^: - 

-nit/-.forwar.l    \vhev)<\«3f  tht '  rear    trucTc,'  tT^iVmil:;;.!;,;. -.^y^j^  „^ 
i„.aiitter  en.l  a>  tliv   m.iit   eml'r.f  the  oar/ nfe  ut/^)>c<i,  r*},^-.;  ^; 
;,ud  arf  m»X  equipped   \vilh   brake   rii;«iii-.      Hicirfe  A^-ju.'0  ,ir^^^^ 
ihf.  l>aper  mcdiani>nu  and   for  that   reas<.n  thjiy4;^V'C  ;,v',:i  ^y^.^;;:;^; 
vai^eiiiVly  i»n<l  acotiralely  tuchtd  with  a  straiiihi  ii^cud  :  ^pi.:^vu1s:'^ 
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.LrVxtERWiR  !«?    THK    WORKROOM. 


■i'-^-Alw.  Plato  wnh^^lti:cQyeir  plates  top  and  l..m<Mn.  he 
coriic^ibeiiu.  reinforced  by  ^'-S  X  jri  x  H  in.  angles.  ^N't''-^- 
UKdcr  ..  pWced  the  housing  of  the  man,  press,  ulnch   ,s  bmlt 

up  of  i-s  ^n.  iJlaties  s^^        ^^^^»^^^  ^'*  ^''^  '"'^'  ""^  ^'''^  ■'  '" 
plate. 'b^i^idc.   bvij*  reinforced    by    three    steel    east.ngs.       I  Im 

:.eeti;..v(>f  tlic  -^ill  ha«;;to  act  as  a  f..un.lati..n  tor  all  the  dehcato 
:^>parat\is  in  llic  car,:  a^  well  as  to  carry  the  heavy  str^mis  tran>- 
UrVcdti>  it  WnWAhsVvf  the  piston  rod  which  passes  through  the 

Vvlmdi^r  1<^'tli»^  forWaTaOcfii  oi-the  car   at    which   place   it   is 

::^t»SCtk:4n,^^^  means  ..fa  heavy  cast-steel  hous- 

ing the  di^fziiHiVf  which  ai-e  sh<.\vn  in  iMg.  S. 

7hwtriick-.fti-t;*.l  special  and  heavy  construction,  having  an 
a  ft   o  uy.  wl^er4>iist^  atwl.^vfa  styW^^^^^^^^  Ijkc  a  locomo- 

>Uve"trHck/^;&  JA?*iriial.b;ixVs  are  tUtecl  with  equalizers,  upon 
which  rvst*-^iv.ulile;Vi:ls;or^lhptic  and  helical  <pring-^.  'I  he  truck 
boKter'  is  ■p^e»v^d>teel  Connected  at  the  en.ls  by  means  of  a 
tra^^on^to  tbc  ckt  >tcel  side  traines,  »(►  which  are  also  Iv^lted  the 
pcdestar  iaw^  -fe  ifc»urnal:  h^*^^s,va^^^^  a  special  design,  being 
totted  up  with  oil  tKO^^>  which  not  rtnly  carry  the  oil  but  support 
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.,11  nuike  a  verv  large  ditYerence  in  the  nunib..-  rt,-  r.A^;n^... 
iluv  make  in  a  u.-inile  <liMancv.  and  lunce  in  the:tH.A^1^^«^^y. 
the' paper  below  the  recordmg  pen,  it  '^  ^^^^''^  ^*)'5^''\w|j'^';;:  : 
.pedal  care  should  be  given  at  thi.  point.  and.vvl1y,%.^>a^,  >.^ 

made  straight  instead  <vf  coiied.  ''''-■^^^:^'-''-ir^--.^^ i--''^:JMp^'' 

The  interior  of  the  car  l  divided  i"t.vtwo  niamcotjt^'in^nn.   ^ 

the  larger  of  which,  at  the  forwnr.l  end.  is  ^"^;^';  S!^^  ^^.:;^>:; 
room   and   the   other,   which    is   directly   back   ^^  f^,^*"^,!^  :. 

rated    by    the    lavatorie.,   t.  W^^^'r-^  ^ 

,,vi„ur.-.m.  ^'^^^^-i'^^^^^'^f-f^^i: 
ai.lc  on  one  >ide  ot  which  l^  a  4;- ,  ■  '^^ / 
a  large  closet  for  siipp'ies:  awf  oi:  t.,  .  -v  _^^  .. 

a  conipartment  for  <^''''^'  ^'"^  v"  ^  v./,r,1,e  " 
,UHchisa..aceiora<^o:..i.V^^^||^^^ 

recording  springs  of  the  .Ivna^it.^^--^;^,^: 
kept  immersed  in  oil  ^^•li-""*^^^^'',^^  ;,,„::: 
bving  room,  which  1^-0:^^^^^. 
tains    four    upper    '^^^^ths,  ivo  ,  , 

,nd   two   calunot   bed.,  als.  .C^I^V  ^^-^^^^^ 
and  a  table,  which  ".v  Ik  takc^^j^  ;^;5^,.; 
stored   underneath   a   ^-';'"v;^»W*^:^ 
room  that  the  resttlts  of  .the^«i^>^-e.  ^ 
worked  tip  or  the  room  can  W_«.^^^.^^^ 

dining-room,  there  being  ^''^^^[ '.^,;;,  can. 
utensils  provided  m  the  CW.  •  '^  ^,,, 
of  course,  be  ttse.l  as  .UvP"  K  Q";;^^^^.^  ^^^,, 
accommodations  being  suita"'^  .^^  j^ 

of  eight  men.  I.,  the  --kroon  .J  ^^^_ 
.4  ft  8  in.  lone.  IS  contained  ih^^-J.^ 
ing    and    reording    apparatus.  _    ^^^^ 

the    center    of    the    r.x.m ;    a 

G  ROLL. 
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w  .■  h.p;  oil  fiijiiiK-  j4«.iur:itur  s<.t ;   two 

/..vvi!e>k;i.'switdib<)ar(l  and   tot.l   caltimis, 

■  vf i'^^'^jiwyto^rapliic  illustratuuis  will  show 

5?;>''life«"i^*'^  -^^  t'^<^^  (lifTcrciU  ro^ms.    ;: 

"'  '  ■     'k:i'e  ill  lightf  <1  by  dc'ctricityi^a  Storage- 

,>f'3J  jroil^  loc.itod  bfiioath  the  car  bf- 

1    for   this   i)uri)">o.      This   battrry 

y^  ^i'c'-.cl^^^^^^  ^'"■"  '''•'•■'^■^  coii!u-ctc<l  >«t 

.:«w  r'v':^4r  ylic4>>thcj;  m^  arc  not  avail- 
V- -iJiTc :    -VH  di-:  tfiJe  ^:^  in  the  car  ari' 

VJvrvvi'M^ with  electric  lights,  which  arc  tnnu.l 

/: 'Oil  •!"■■♦'''>-'■ '^P'^"'"'^  ^^  ^''^'   doors.     A   nunilirr 

'^ilf  f^!u^<  are  a!<o  provided  for  i>ortable  light-. 

'!  :^    'rtiumveller  heating  system  ltasl)ecMin^ 

;   arnl  :pr6visioh  is  also  mhcle  for  co n - 

-  ju-  ;i.'iV  tjo 'sii(iam  froni  the  locomotive  or  from 

.■ilt.vai  !im:«'iit  the  yard.     Xu  provision  is  made 

■'foV-k  Ciil'ola  or  elevatid  l<vj>kouf  wia<!o\v,  .vuch 

•  0^  Js  Hstiajly  prpvitlcd  in  cars  pf  Uiis  typo,  ami 

itK;v  i  xtJflt;)!:  obscrvatioiis   are  jna<lc   tUrotjgii 

i  v-As  siiiehl  Avhich  can  be  fittetr  to  any  of  the 

;;sf 4-1  yifxiows,   and    permits   the  x>bsprv€rtQ 

■  'iiars^llJ  efcitr  view  ahead;  -  -  '.  '  '  ''''•'  ■'  :''-''^ 

."  TIjc.  .cat;  m^  47  ft.  6  in.  over  end  sills  and  weighs  about 

fc>i»Hv; complete  in  working  order.     The  interior  finishing  and 

.firi'fiiiHre.  {are   speeially    riOticeable    for   their    richness   and    sim- 

j)iii'!ly;,.V'v ',:;.;  ,.v;;    >->-:•" 

I'^p'i'f  tirk'tnz  Mcchauism. — The  paper  mechanism  is  driven, 

;t.s  >Tiujui<med  above,   from  the   forward  axle  of  the   rear  truck. 

•  7 firsaxlc: was  specially  made  and  contains  at  its  center  a  spiral 

"g^-;!''^  which  is  integral  with  it.    This  gear  meshes  with  a  similar 

/}>iT.»r.  gear  keyed   to  a  horizontal   shaft,   wiiich   runs   forward  a 

tllsfaijctrof  ahinit  21  ft.,  where  it  ends  in  a  bevel  gear.    Here  the 

lii.Jiun,  if  tarried  to  a  vertical  shaft  projecting  up  into  the  case 

fi<  iHMth'rthe;  case  containing   the   recording   apparatus.     On   the 

ui%f  end  of  this  vertical   shaft  is  another  bevel  gear,   which 

;Hii'«jic>;  with  tw'o   gears   running  freely  on   a  horizontal   shaft, 

^.Aivh,  wHI  be  seen  in  Fig.  5  projecting  through  the  end  of  the 

va>ic:Jwl»Hd  geared  to  the  paper  driving  roll.     On   this  shaft  and 

.';..p!Hied;  to:  it  between   the  two  bevel  gears  is  a  collar  provided 

wuli  teetll  which  can  mesh  with  corresponding  teeth  in  the  hub 
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■       FIG.     6. — SAMPLE     RECORlt     FROM     OVXAMOMETER. 

0.1- either  gear.     The   movement  of  this  collar   is  controlled   by 

'   handle  under   the    recording   table.     The   adjustment   is   such 

'  't  both  gears  can  run  free  on  the  shaft  or  the  splined  sleeve 

' '-^i  be  meshed  with  either  so  as  to  drive  the  paper  only  in  one 

'"itction  no  matter  which  way  the  car  is  running.     The  paper 


Fi«.  7,--tVikw  Mr  TAPI.E  siifi^vixi;  j^^ 

diameter  so  proportioned  t«?tlie  diametoF  oi  ifacfcairAiv-ijccJs  that, 
the  paper  moves  acro."«'s  the- rtxrord  table [aj; the V^^       talc  ofi  h», 

per  100  ft.  travel  at  the  caf.-  A  nibter  r^>!l -j^t'sji-ii  t^^ 
lirmly  against  the  driving' tbH,  so  that  ho  slip  Vaii  «)ccttr. 

Fig.   0  gives   a   sample   record   which   is  Tcvei;>ed    in   {Nisilion 
from  the  location  of  the  paper  as  ^ho\^^liil  the  View-  of  the  re- 
cording table,  I'ig,  7.     Tlie^' lowers  or  datunij  line,  is  made  by  a 
small   wheel   with   its  circumfe^reiicc  in  c<>«tacf  \\-ith   an   inking 
pad,  which  revolves  in  the  opp«'site  difection  of,  the  motion  of  the 
p.iper,  as  the  paper  passes  beneaiJt  it.  ,  Vb«»Ae  tlii^  i^  the  record 
of  the  drawbar  pull  made  by  tlic  pen  .fiwt  ;lhc  6nd  of  the  piston 
rod  from  the  rec<>rdhTg  cylii»ter.    This  wiiV1*c  seen  projecting 
out   through    the    front    of  the   glass'  case.     Ahove   this    is   the 
record  of  a  pen  which  automatically  shows  whether  the  load  on 
the  drawbar  is  a  push  or  a  pull.     Since  t lie  dynamometer  is  ar- 
ranged to  register  on  the  ianvrYsi^eojf  the  datum  line  for  both 
it  is  impossible  to  tell  frcmi  the  reCQr<l  linewhcther  the  load  is 
forward  or  backward.     The  lie.M  record  is  from  the  mechanical 
integrator,  the  arm  of  whidi.  ij;  Cfwmectcd  to  the  recording  pen. 
An  electrical  connc-ctipn  is  .nwdc  to  the  integrator  wheel  on  the 
table,  so  that  cverj-  notch  in  ilie  record  has  a  \alue  of  i  sq.  in.  ol 
area  between  the  d>namomeicr  record  and  the  base  line.    Every 
liftieth    notch   is    skippetl.   so   that    the   numbers   can   be  quickly 
summed  up.     Since  the  integrator  wheel   usually  stands  at  an 
angle  to  the  motiqiv  of  the  fkipeir  it  has  a  tendency  to  cause  the 
paper  to  slip  siilewisc.     To  .c«»rrect  this  an  instrument,  shown  at 
the   right   of  the   inles>r.il<ir   wheel   in    Fig.   7,   is   provided.     This 
consists  of  a  rubber  wiicel  rolling  on  the  paper,  which  can  be  set 
at  any  desired  angle  to  counteract  the  influence  of  the  integrator 
wheel.     Beneath  this  rubber  wheel  and  set  in  the  face  of  the 
table  is  another  wheel,  the  diameter  of  which  is  very  carefully 
nia<le  so  that  it  will  have  one  revolution  for  every  lo-in.  motion 
of  the  paper,  and  by  electrical  connection  makes  a  record  sliow- 
ing  the  i,0f3Q  ft.  distance  traveled  by  the  car,  which  record  is  the 
fourth  from  the  top  in  Fig.  6.    The  record  directly  below  this  is 
made  by  a  connection  to  the  chronometer  and  indicates  the  dis- 
tance passed  over  by  the  paper  at  five  second  intervals.     There 
are  three  other  pens,  the  records  of  which  are  shown  in  Fig.  6. 
The  third  from  the  top  is  operated  by  an  observer  on  the  loco- 
motive and   records  the   time  of  taking  indicator  cards.     The 
second   is   also   operated   from   the   locomotive   and   records   the 
steam  pressure  and  the  position  of  the  throttle  ami  reverse  levers. 


:  ^,;carried  in  large  rolls,  the  supply  roll  being  the  upper  one  in  The  upper  one  is  operated  by  the  observer  at  the  lookout  window. 

''■-'•   5-     From   this   the  paper  goes   up   through   a   slit   in   the  and  is  used  to  record  locations  of  permanent  objects,  stich  as  mile 

■'  J'c  over  the  top  and  below  the  recording  pens,  and  then  down  posts,  signal  towers,  curves,  etc.    An  extra  or  reserve  pen  is 

"ough  a  second  slit  in  the  far  end.  under  a  guide  roll  back  also  provided  for  use  in  emergencies. 
iiKjerneath  the  table  and  then  down  vertically  through  the  driv-  One  corner  of  the  paper  is  covered  by  a  triangular  sheet  of 

S  roll  and  to  the  receiving  roll,  which  is  friction  driven  and  glass,  on   which   the  operator   can   rest   his   arm   while   making 

^ays  moves  fast  enough  to  keep  the  paper  tight.     The  driving  notes  without  any  danger  of  impeding  the  motion  of  the  paper. 

J. •■.*.^.       "''**"ze,  with  its  surface  slightly  roughened,  and  has  its  The  Dynamometer. — As   mentioned  above,   the   load   from  the 
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FIG.   8.— DRAFT  GEAR   HOUSING  AND  END  OF  CENTER  SILL— PENNSYLVANIA    R.    R.    DYNAMOMETER   CAR. 


drawbar  is  transmitted  directly  to  the  piston  of  the  main  press, 
and  since  it  is  desirable  to  get  a  very  accurate  measurement  of 
the  exact  load  on  the  drawbar,  it  is  necessary  to  use  all  possible 
care  in  eliminating  friction  between  the  coupler  and  the  piston. 
This  has  been  done  by  the  liberal  use  of  a  ball  and  roller  bearing 
at  all  points  of  support,  and  in  addition  special  arrangement  has 
been  made  to  keep  all  dust  and  dirt  from  getting  access  to  the 
interior  of  the  box  girder  center  sills  wherein  the  connections  lie. 
The  coupler  head  is  connected  to  a  Westinghouse  friction  draft 
gear  by  the  usual  yoke.  This  draft  gear  is  secured  within  a 
heavy  cast  steel  housing,  the  details  of  which  are  shown  in  Fig. 
8.     This  housing  is  carried  in  a  frame  which  forms  part  of  the 


center  sill  construction,  and  is  supported  and  guided  in  it  by  a 
set  of  six  circuitous  ball  bearings,  each  containing  32  hardened 
steel  balls  l]4  in.  in  diameter.  The  bearings,  or  ball  races,  arc 
so  arranged  as  to  have  10  of  these  balls  constantly  in  contact 
with  the  housing,  thus  holding  it  in  rigid  alignment  and  prac- 
tically without  friction.  The  space  between  the  outer  end  of  the 
housing  and  its  frame  is  fitted  with  a  felt  bushing.  To  relieve  the 
dynamometer  mechanism  from  all  load  when  it  is  not  in  use 
provision  is  made  for  the  inserting  of  tapered  keys  between  lugs 
on  the  housing  and  its  frame,  so  that  they  are  rigidly  held  to- 
gether and  the  load  is  carried  directly  to  the  sills  in  the  usual 
manner. 
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FIG.  9. — DYNAMOMETER  CYLINDER  OR   MAIN   PRESS — PENNSYLVANIA   RAILROAD   DYNAMOMETER   CAR. 
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FIG.    lO. — MAIN    PRESS,   RECORDING   CVI.IxnER   AND  CONNECTIO>IS--*£NNSVXrAJllA    RAILROAD    IlVXAMOMETEK  CAR. 


The  rear  end  of  the  housing  is  connected  to  a  shaft  or  draw- 
bar which  about  6  ft.  back  passes  through  a  cast-steel  partition 
in  which  is  placed  a  special  form  of  stuffing  box  that  is  practi- 
cally frictionless,  and  beyond  which  it  connects  to  a  spring  buffer. 
This  spring  buffer  is  designed  to  take  all  loads  above  100,000  lbs., 
the  capacity  of  the  apparatus.  It  consists  of  three  cross  heads, 
('ue  being  permanently  fixed  to  the  extension  of  the  piston  rod 
from  the  main  press  of  the  dynamometer,  while  the  other  two 
crossheads  fit  around  the  drawbar  shaft  and  are  held  in  place 
by  nuts  on  the  outer  side  of  each.  Four  long  bolts  pass  through 
all  three  crossheads  and  are  secured  in  the  one  from  the  main 
press  and  are  movable  in  the  other  two.  There  are  distance  or 
-spacing  thimbles  around  the  bolts  between  the  first  and  second 
crosshead  at  the  left.  Coil  springs  are  fitted  around  the  bolts 
between  the  two  crossheads  at  the  right,  and  by  means  of  nuts 
on  the  ends  of  the  bolts  these  springs  are  set  with  a  compres- 
!^ion  of  100,000  lbs.  The  whole  apparatus  is  carried  on  a  small 
carriage  fitted  with  four  wheels,  as  is  shown  in  the  illustration. 
Since  the  springs  are  under  compression  of  100,000  lbs.  all  loads 
up  to  that  limit  will  be  transmitted  directly  through  the  buffer 
the  same  as  if  it  were  a  solid  bar.  If  the  load  increases 
above  this,  one  crosshead  will  move  away  from  the 
thimbles  and  the  springs  will  compress  until  they  have 
^hut  i%"  less  whatever  the  piston  has  moved  from  the  central 
position,  when  a  stop  on  the  drawbar  shaft  will  strike  against 
the  partition  just  to  the  right  of  the  buffer  and  then  any  load 
over  that  necessary  to  compress  the  springs  this  much  will  be 
transmitted  directly  to  the  frame  of  the  car.  The  same  action 
takes  place  for  either  pulling  or  buffing  strains. 

To  minimize  the  friction,  the  weight  of  the  draft  gear  and  its 


connecting  j-od  to  the  piston  of  the  main  press  cylinder,  is  car- 
ried on  frictionless  bearings  either  in  the  form  of  rockers  which 
rotate  on  ball  bearings  or  else  it  is  carried  on  ball  bear- 
ings with  straight  race-ways.  That  part  of  the  box  girder  which 
contains  the  main  press  is  made  absolutely  dust  proof.  Pro- 
visions have  also  been  made  to  keep  this  compartment  at  as 
nearly  a  uniform  temperature  as  possible,  both  winter  and  sum- 
mer, so  that  a  minimum  variation  in  the  viscosity  of  the  oil  will 
be  obtained. 

Fig.  9  shows  the  details  of  the  main  press  and  Fig.  10  illus- 
trates its  connections  to  the  recording  cylinder.  The  construc- 
tion will  be  seen  to  be  very  heavy  and  since  it  is  necessary  to 
eliminate  friction  as  far  as  possible  and  as  the  leakage  allow- 
ance is  very  small,  it  is  necessary  to  make  some  provision  for 
carrying  the  weight  of  the  piston  and  its  rod  so  as  to  prevent 
wear  of  the  bushings  in  the  end  of  the  cylinder  and  allow  a 
close  fit  without  friction.  This  has  been  done  by  means  of  a 
support  at  either  end  outside  of  the  cylinder,  consisting  of  rocker 
arms  bearing  on  a  flat  support  which  is  carried  by  four  spring.-* 
from  the  main  cylinder  housing.  The  rocker  arms  at  their  upper 
ends  carry  a  cross  shaft  fitted  with  roller  bearings  on  which  the 
piston  rod  rests.  By  adjustment  of  the  springs  supporting  the 
carrying  plate  it  is  possible  to  just  relieve  the  weight  of  the  pis- 
ton from  the  bushings. 

The  piston  itself  is  i6j4  >"•  in  diameter  and  is  8  in.  long.  It 
is  carefull}'  fitted  to  the  cylinder  and  is  grooved  with  a  spiral 
groove  on  its  periphery  to  secure  lubrication  and  avoid  the  use 
of  packing.  The  cylinder  itself  is  made  of  gun  iron  in  two  parts 
fitted  together  as  shown  in  the  illustration. 

Since  it  is  necessary  for  the  dynamometer  to  register  in  either 
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FIG.     II. — UET.MLS    OF    RKCORDINO    CVH.NDKK — l'K.\XSVLV.\M.\   RAILKOAU   UYNAMOMETKR  .CAK. 


direction,  automatic  valves  have  been  arranged  so  tliat  when 
the  piston  is  in  the  exact  center  the  valves  leading  to  the  record- 
ing cylinder  and  the  .supply  tank  are  both  slightly  open  and  tlie 
whole  apparatus  is  in  equilibrium.  .\  slight  movement  in  cither 
direction,  however,  will  close  the  valve  to  the  supply  tank  on 
the  side  toward  which  tiie  piston  moves  and  open  the  valve  lead- 
ing to  the  recording  cylinder,  while  on  the  opposite  side  the  re- 
verse takes  place,  thus  while  cither  side  of  the  piston  is  com- 
pressing the  liquid  into  the  recording  cylinder  the  other  is  al- 
ways open  to  the  pressure  from  the  supply  tank. 

Fig.  II  shows  a  cross  section  of  the  recording  cylinder  and 
Fig.  I J  is  a  view  of  this  cylinder  with  the  springs  in  place,  and 
also  shows  the  recording  piston  with  its  rod  and  carriage  on 
the  table  in  the  foreground.  The  recording  cxlinder.  wl;:ch  is 
connected  by  an  oil  pipe  at  the  back  end 
through  the  cooling  cylinder  directly  to  the 
main  press,  is  40  in.  long  and  2  17/32  in.  in 
diameter.  It  has  a  piston  area  equal  to 
about  1/36  of  that  of  the  main  press.  Since 
it  is  even  more  necessary  to  eliminate  fric- 
tion at  this  point  than  in  the  main  press 
extreme  care  has  been  taken  in  the  design 
of  the  piston  and  cylinders  so  as  to  allow 
perfectly  free  movement  and  to  prevent  all 
possible  wear  while  at  the  same  time  making 
the  leakage  so  small  as  to  be  negligible.  I'Or 
this  purpose  four  pistons  are  provided  in 
pairs,  each  pair  being  fastened  to  the  end  of 
a  long  arbor.  This  arbor  is  provided  with  a 
pair  of  rollers  whose  axles  are  carried  in 
two  side  bars,  thus  forming  a  small  truck 
which  carries  the  arbor  and  piston.  Eight 
springs  which  are  interposed  between  the 
wheels  and  the  truck  can  he  accurately  ad- 
justed so  as  to  just  support  the  weight  of  the  moving  prirts.  Die 
ends  of  the  recording  cylinder  arc  supported  by  plates,  which  also 
carry  two  rectangular  bars,  forming  a  track  for  a  four-wheel 
truck.  Extending  from  the  arbor  carrying  the  piston  is  a  small 
piston  rod,  which  connects  to  a  crosshead  forming  the  forward 
end  of  the  truck  just  mentioned.  The  rear  end  of  this  truck  is 
formed  by  another  crosshead,  the  connection  between  the  two  be- 
ing made  by  four  rods,  which  pass  freely  through  openings  in  the 
forward  stanchion  supporting  the  recording  cylinder.  The  record- 
ing springs  are  placed  between  the  rear  crosshead  of  the  truck 
and  this  front  stanchion.  The  piston  rod  is  carried  on  beyond 
the  crosshead  and  through  the  glass  case  which  encloses  all  of 
this  apparatus   and   on   its   end   carries   the   pen    for  making  the 


lecord.  i  lie  recording  springs  are  fastened  in  pl.ice  by  thumb 
-I  rews  aiul  are  of  siK'cial  constructi(jn,  which  will  be  mentioned 
liter. 

In  order  to  prevent  an\'  possibility  of  accident  to  tlie  reeord- 
inii  springs  in  case  too  light  springs  are  in  place  for  the  load 
on  the  mam  press,  a  spring  buffing  arrangement  is  attached  back 
of  the  rear  stanchion,  and  so  connected  as  to  come  into  action 
when  the  carriage  has  made  a  movement  of  10  in.,  the  limit  of 
travel  of  the  pen.  Springs  are  used  for  this  purpose  in  place 
of  solid  stops,  because  of  the  possibility  of  the  throttling  device 
1>  twecn  the  main  press  and  the  recording  cylinder  being  lefi 
open  when  light  springs  were  in  i)lace  and  a  sudden  load  whicli 
might  come  upon  the  m.iehine  would  tncn  force  the  piston  oui 
\  try   r.'ipidls    and   ni.ikr   it   in;id\  isahle  to  bring  it   against  a   sf)li(i 


Fl<;.     1^. — VIKW   OF   RKCORKINli   CVI.INDKR,    SPRINGS    AM)   SI'RIXC    RfFFKR. 


-to]).      The   constructioji    of  this    apparatus    is   clearly    shown    in 
the   illustration. 

The  manufacture  of  the  springs  to  resist  the  movement  of  the 
recording  piston,  which  must  be  capable  of  giving  exactly  the 
s.ime  nn)vement  i)er  increment  of  load  for  any  point  during  a 
compression  of  10  in  .  required  a  large  amount  of  study  and 
experimentation.  After  several  failures  and  much  tedious 
labor,  the  problem  was  solved  by  making  the  springs  in  the  fol- 
lowing manner:  .\  drum  of  nickel  steel  was  rough  turned  to 
the  desired  outside  and  inside  diameter  and  cut  off  to  the  proper 
length,  and  was  then  hardened  in  an  oil  bath.  After  being  hardened 
it  was  turned  and  bored  to  the  exact  size,  carefully  fitted  to  a 
mandrel  and  a  spiral  groove  was  cut  through  the  drum,  starting 
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near  one  end  and  stopping  near  the  other,  leaving  a  spring  of 
Miuare  section  with  solid  ends.  I  his  was  then  carefully  tested 
,ind  ground  on  the  outside  until  it  would  give  exactly  the  same 
movement  under  the  same  increase  <if  load  at  any  point  in  a 
loniprcssion  of  lo  in.  for  ain  number  of  applications.  In  fact,  so 
riccurate  was  this  work  that  its  probable  error  in  lo  in.  is  only 
iboUt  i/ioooth  of  an  inch.  The  difficulty  attending  this  work 
will  be  understood  when  it  is  staled  that  after  the  drum  was 
iiardened  it,  in  some  cases,  took  two  days  to  drill  a  7/16  in.  hole 
vg  of  an  inch  deep  in  the  drum.  The  threading  of  one  drum 
took  27  working  days  to  luiish.  There  was  but  one  kind  of 
tnol  steel  which  was  found  capable  of  doing  this  work  and  that 
would  only  operate  when  given  special  heat  treatment  and  re- 
quired constant  sharpening.  The  springs  are  2"/  in.  long  and 
vary  from  5.6  to  7.3  in.  otusidc  diameter.  They  weigh  from 
_'().4  to  5S.6  lbs.  each.  The  smaller  ones,  of  course,  being  the 
.•nes   used    for   the    larger   movement   of   the  pen   under   lighter 

loads.  'V-?-0-  ■■  v-l->. 

(•"or  sui^jjlying  oil  to  ttie  cylinders  an<l  to  take  care  of  all  leak- 
age past  the  piston  a  complete  system  of  tanks,  piping  and  pumps 
li.is  been  provided.      The  large  supplx    tank,  shown  near  the  roof 
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of  the  car  in  b'ig.  4,  is  connected  directly  to  the  valves  in  the 
main  press.  Interposed  between  the  main  press  and  the  re- 
cording cylinder  is  a  cooling  cylinder  on  the  end  of  which  is 
a  needle  valve  which  can  be  controlled  from  the  operating  table 
■ind  is  used  to  throttle  the  passage  of  the  oil  to  the  recording 
cylinder.  If  necessary,  this  valve  can  be  closed,  thr.5  cutting 
f>n  the  recording  mechanism  altogether. 

1  he  leakage  past  the  piston  of  the  recording  cylinder,  as  well 
•'s  that  throtigh  the  piston  rod  glands  of  the  main  press,  is  con- 
ducted through  a   system  of  pipes  to  the  leakage  tank,  which   is 


fitted  with  a  tloat  valve,  iind  upon  the  oil  reaching  a  predeter- 
mined level  this  closes  the  circuit  and  starts  a  motor  driven 
pump  which  returns  the  excess  leakage  to  the  supply  tank.  If 
on  account  of  leakage  past  the  main  piston  or  for  any  other 
reason  this  piston  leaves  the  center  line  of  the  cylinder  more  than 
Vf,  of  an  inch  another  electrically  driven  pump  is  started,  which 
will  force  the  piston  back  to  within  ?s"  of  mid-position,  being 
capable  of  working  against  the  maximum  pressure  exerted  by 
the  main  press.  Both  of  the  electrical  pumps  are  supplemented 
by  hand  pumps,  and  there  is  an  electrical  alarm  which  sounds 
when  anything  goes  wrong  with   the  electrical   pump. 


Average  Lo.\i»  ix  Box  C.\rs. — It  is  a  question  whether 
railroads  exercise  their  best  judgment  in  building  their 
e(iuipmeiu  upon  the  single  Ixisis  of  carrying  capacity  in- 
stead of  on  the  double  basis  of  cars  and  carrying  capacity. 
Too  many  high-capacity  cars  have  Iveeii  biiilt  in  recent 
years,  as  shown  by  the  small  average  load:  and  in  view  of  the 
fact  that  there  have  been  relatively  few  changes  in  classification. 
In  order  to  demonstrate  the  truthfulness  of  this  as  relates  to 
box  cars,  some  figures  were  prep.ired  covering  the  fjusiness  of 
the  busiest  months  of  the  Erie  Railway,  and  it  was  foiuid  that, 
exclusive  of  merchandise,  the  average  load  placed  in  a  Oo.ooo-lb. 
car  was  15  tons;  in  a  70.000-lb.  car,  i\  tons:  in  an  80.000-lb.  car, 
21'/^  tons. 

It  will  be  noted  that  the  average  load  would  utilize  less  than 
half  of  the  carrying  capacity  of  the  40-ton  box  car.  and  about 
two-thirds  carrying  capacity  of  the  30-ton  box  car.  During  the 
last  fiscal  year,  the  Erie  Railway  handled  1,120,000  loaded  box 
cars.  Of  this  number  470,000  were  loaded  with  inerchandise, 
which  averaged  12,000  lbs.  a  car,  and  650.000  were  loaded  with 
freight  other  than  merchandise,  which  averaged  41,000  lbs.  If 
the  Erie  Railway  could  have  had  its  choice  of  30-ton  cars  or 
40-ton  cars,  in  which  to  handle  all  freight  requiring  box  cars, 
during  the  last  fiscal  year,  a  saving  of  $312,000  would  have  been 
efifected  in  the  cost  of  operation  by  the  use  of  the  smafller 
car.  the  lesser  weight  of  the  smaller  car  m.iking  this  possible. 
Heavy  capacity  cars  are  operated  economically  when  used  for 
handling  specitied  commodities  of  great  specific  gravity,  such 
as  tidewater  coal  and  ore. — Mr.  C.  C.  Rili-y  before  the  New  York 
Traffic  Club.        :'.,;..:,. 


Power  Factor  in  Railroad  Shops. — The  percentage  of  gen- 
erator capacity  to  the  sum  of  the  rated  motor  horse-powers  is 
somewhat  uncertain,  but  it  is  lower  perhaps  than  generally  im- 
agined. At  the  1903  convention  of  the  Master  Mechanics'  As- 
sociation a  committee  reporting  on  electrically  driven  shops 
stated  that  40  per  cent,  of  the  aggregate  horse-power  of  the 
tools  could  be  taken,  and  to  this  added  the  constant  and  average 
lighting  load  in  order  to  determine  the  capacity  of  the  gen- 
erators required,  without  including  in  the  list  of  such  motors 
those  required  for  cranes,  transfer  tables  or  turntables,  but 
that  the  question  of  a  spare  unit  should  always  receive  consid- 
eration. The  Master  Mechanics'  proceedings  for  1900  stated 
that  at  the  Baldwin  Locomotive  Works,  the  switchboard  load 
averaged  only  about  27  per  cent,  of  the  total  motor  rating,  in 
this  case  the  crane  motors  being  included.  At  the  Topeka  shops 
a  switchboard  load  equal  to  38  per  cent,  of  the  various  motors, 
exclusive  of  those  on  the  cranes,  was  found  to  obtain.  At  the 
McKee's  Rocks  shop  the  power  consumption  was  about  30  per 
cent,  of  the  motor  rating.  The  actual  installation  of  some  large 
and  modern  shops  is  very  interesting.  At  Collinwood  the  total 
generator  capacity  (after  deducting  requirements  for  lights) 
was  50  per  cent,  of  the  sum  of  the  motor  ratings,  not  counting 
those  upon  the  cranes.  At  McKee's  Rocks  shop  it  was  47  per 
cent,  on  the  same  basis ;  at  the  Angus  shop,  Montreal,  37  per 
cent.  The  new  Parsons  shop  of  the  M.  K.  &  T.  Rv.  has  a  gen- 
erator capacity  of  about  75  per  cent,  of  the  total  rated  motor 
capacity.  Of  course  the  question  of  the  size  of  generators  and 
also  spare  units  affects  this  to  a  certain  extent,  and  the  best  way 
to  study  the  question  is  to  lay  out  a  hypothetical  load  diagram 
and  determine  from  this  the  most  economical  size  of  units. — 
Mr.  G.  R.  Henderson  at  the  New  England  Railroad  Club. 
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jjirti'^tuVi^..  aiit^nHatk    yicjvvs  havr.  )h.vm   ;irraniii-tl  .^\y  ili;ii    uht.n.^ 

■  tlic  t»i.Ht«jji,  is  iii; ; i,lrc.\v.vhcl' Cctiur  iIk'  v ah vs  U-ailiiig  to  the  rec« ^x(\< 
ihji[A;ylin<lfr  atui  fTK-Aaipiijy  tank  arc  hotli  ^liylith    cjpiii  and  ilu-  . 
w'htiio  apparattis  is?  in  vMuilihriuin.     A  >Hjilit  tn<'Viinojii  in  litluT 
tlirt-vti«:MU   lit "wcvcr.. will   flost;   \\w   valvetV)  tlic   ••uj>i>l\    tank  <>u 
•the  si«li''  to^TirVl'AyiiKh  thi-  pistv^n  jiniAos  and  '««ikii  iIk-  valvvlcad- ; 
ii?g  tc»  .tlH-  rtcfir/linifcviimkr.  while  <>n  llie  (>pp(>>ite  side  the  re-  ' 
\Trse;trike>  plave.  tlni^\vlitle  either   <\Ak    <>t  tlie   |>ist. mi   i-  oont- 
pre>sinj>  the  ii(|ui(l  iiUu  llu-   recordiuj;   c>liinler  tl)e  other  jv  al- 
'AVay^.  up«Jri.:t<>  t.h't^.  lii'tssttrf.frtnil  the  .supi>ly  tank.--    "  ••'   • '  ''■■-■   ;  ~\ 

■.A-3'"ig^' 'ti '>h«>\Vv^  section   of   the   reeoviliny   evlindrr   and 

Fig/  jj  i'i  ;i  vie\\  of  this  cylintkr  with  the  •>prini:>  in  jilaee.  aiil 
abo  sh<>\v^  the  recordin}i  piston  witl)  it>  rod  and  earriaye  <in 
tin:  Jabk*.  iii;  tlie  tnregroinul.  The  recording  eyUnrU-r',  Avl'A'b  is 
c«!>nnc».1e«l  hy  =  uu  /«>H •  pipt  at  tin-  haik  i iid 
■  llVn/ngh  the  .A-oolinj*  eyh'txler  rjirectlv  to  tin- 
main  i»res*»,  is  4*^  iiv  loiii;  an«l  *  irA^J  in.  in 
dijinieter,  ,  It    has   a    i>i>ton    area    etpial    l'> 

>a1bf<)tn  i/^pot  that  of  the  iiiain  press:  S^ue 
it":i?i.  even  iiiore  necessary  to  eliminate  fric- 
tiijin  al  this  iioiiit  than  in  the  main  tire>^ 
extreme  cure,  iia>  been  taken  in  the  de>iyii 
;t*i/th.c  :pisioii  aiijf  vylintler*  ,st*-  »is  tt'i  alJrtw 

■' l*crt\=ctJly  fr»y?;nHn-Vtjiei)t.  ai>d  to  4)r event  ait 
jMorible  wear  Vylnlv  at  the  same  time  makin.t; 
the  leakagi,'  >o  snciUas'to  be  negligihle.  i">ir 
this'  puT]KKse  fojtr  ; ; pisfrms  are  \ »rov ided  in 
yiHirV*^***^^'  Pr'R  l^*^"!*?  fastened  t<>  tin  en<l  ^v\ 
a  li.iiig  arb'fr.  rhis  icrbor  is  phnide*!  witli  a 
pair    of    rolkr>   wkose    «i'Nles   art'    earrie<l    in 

•  l\vi;  side  bars,  llm>  f<>rming  n  ^mall  tjuek 
which.  eajrie>  0iv  Artwvtirtjd/p  ./EtK'"' 

-'>priiii4s>  which.; are    ii>teri)t>se<r  between    the 
'whiieTs;  a|id  the  truck  can  he  accurately  ad 
jtl^teil-so  as  to  ju'-l  supjKtrt  the  weight  of  tlie  nioxin^;  put-.     I  In- 
A'nd-;  Wt^lthe  jecfHrdnig^'i\vJj^  by  ]»laic>.  wliirh  ,il^i. 

•.«iri"y   t\\vf,.ivvtangiiJaT^  b^^^  track    for   a    four  whui 

Ifik'k.  PAtiMnling  from  tile  arbor  carrvint*  tlie  pi>lon  i-  a  ^niall 
pi\ton  roi.L  whicii.connect-.  to  a  cro>>lu-iid  formini;  the  foiwuiil 
"eml-.oftluv  truest  j:ii.-<tnivnti<*»U'<l/  The  rear  viid  of  i!ii>  truck  i^ 
fornied  by^ij>ither  i-fos.^^^  luturvn  thi   two  In 

ii'ig  irta«ile  by  fonf  rods,  which  pa*-  fnvly  througli  o])tnin,L;s  in  liu 
forward  >tanchi« Ml Airjvjv lit ing  the  reeorditi.i?  eylinder.  Tln'  nrord- 
ing  springs  ate  place^l  between  the  rear  crossluad  of  the  truck 
anji  thi*  front,  stanchion.;  The  pistOli  rod  i-  carried  on  beyon<I 
tlu'crosshcad,  and  through  the  glass  case  which  encloses  all  of 
this  »pp.'iraUts  and   on;  its   en<!  carries  the  pen    for  makitig  the 


.  ;ei;oril,.  ' 'llu-   ivci-rding    -i)riiin'>   .irt-   fastened  in   place  -hy'tlliiniK; 
:«i  rvxvs  and  are  Htf  .s^iecial  coii<iruciioir.  wiuili   will  be  nYcntioiie'l 

•  liier.'"^-.;:.  -:■";•'-.:••,•  ■■'■-•■■^ '■■:-'■■    " ;;  / \A' -.vr?"    //■•  A' -^ ?''/•■? •^■■i-'-j; .■/•■' 
-In  unkr  to  pi-evetit  aiiy  piissibifity  fif  .iri-idi'in  to  the  Vcvot-iJ'-'^ 
ing  >priiii;v   in   ca>e   loo.  ligiit   >prnig^  are  in   place  for  the  loa/;' 
oiKiJie  mam  press,  a  spring  bntVmg  artangenKnit  is  attached  I»at'!;.- 
< tf/ the.  rwr  >tanchii >n,  an<I  S( i  connecti.-*). as.  to  couK'.  iiitfi  actt; ur : 
when  t'h*-  earri.iiji    Iia>-   made  a  movmient   <if '  lo  in.,  tlu    limit  *i.V.; 
Jra\el   of  iIk-  pi.n.     .'^i)rini:>  are  u^cd    for  thi^  purpo'»e   in  pjac- " 
lu"  -i.li*!  -top-.  bccan»e  of  iln'  |io-^il)ih"ty  of  the   tinnttling  4k-\  ier 
^ 'tween    tin-    m.iin    jui -^    and    ihr    rieording    cylinder'   Itciug'lefl ■ 
"pen  wlun  light  .spri!i.ii>   wirt'  in  placi   and  ;t   ^mMen  load  wrhii'i'. 
;.u!«hl   conie  nj)on   the   m.ichini    wojild   tinn    fon-c   tlie   pisron.  4«.ti.' . 
Aet">    ra|ii(ll\    and   make  it   inadvi>.able  to  briiiii   it   aijainst   n   -oli.l 


._-Kir.:  f4.-r-VIK\V  «kF  kl  i  i'K!>IXr.  :f.VJ.IXHj;K.   -fHI.Nf.S    \\l'  >l'K'IXt;An  PKKK' 


-top       liu    con>lriictioit-  «f..lh^/apjj?ira|tt^-.;,ii.'tk^^^^  4iv 

ilk'   illustration;  .v  •'  -  =  '•"••'•^ '•'>?■;.  J/',.i;'  •■;.;,.•:-:.   -'v    '"'A":'" 'A'' 
'.  ihf  maimfacturi-  of  ihf  springs  to  resist  ttie  movement  of  tin 
nvordmiL'   piston,    which    nmst    be   eaji.ibli-   of   givii>g   exactlx    the. 
>anie   ntovenii-ut    prr  increment   .>f  lo.id    for  any  point  during  a 
coinpressioii    .,f    II)    ill,    ifipiirrd    a    larye    amount    fif    ^mdy    atld 
I  NjK  linn  ntatii.n.        Xfti^r     sev<  ral      failure^    .and.    njuch     tedious^ 
labor,  till'  probk'in  wa-   -oKid  by   making  the  sjiringv  in  tlu    fol 
lowing   manner:     \    <Intm   of   nickel    >teel    vva<    rough    turned   to 
the  (k'sin-d  outride  and  inside  diiimeter  and  cut  ofif  to  the  proper 
K-ngtli.  and  wa-  tluii  iianUiud  in  ;in  oil  bath.  .Vfter  being  h:ir<lenei| 
it  was  turned  and  Itored   to  the  exact   size,  carefully  fitted  toa 
mandrel  and  a   ••jiiral   groove  was  cut  tbrnuifb   the   rlrum.  st.arting 


•  ■      ■».*.•".'.■, 


■■^\-y    ■ 
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yUiivi^r,  1W7. 


A^fi^krvAK  i«:x(^iXJvHK   \^:f)  RAiLR()Ai)  ^jV^vt'kx^.^^^ 


■SSfl 


i^-a-  «>m'  t'ii<l  ^"i<l  >ltMM''"S  ih;u-  ibe.  riilror,  lv.i\inii  a  >pn'Hy'  of 
■  nitfv  section  A\it!r  solid  t ikI>;     '(Ills  was  llit-ii  Varcfwllr  leslo<l ; : 
(1  s>rou»ul  on  the  outsijv  utuil  it  \v<;>uUl  i;ivc  cNactlY  tlW  siiik'  ' 
>,V\v»nciit  iHWliT  llic;  sanii.-  met  case- '  of  Io;ui  at.  Uin-  "pontt  iii  :a  ; 
V  /'-«il't<;s?ii<)n  pr  ro  iii;  for  am  unmlxr  (|f  apjvlicai'iMik.:    in  tavl,  i^o 
N.  .:l;ctu''itc  W'ls  this  Avtvrk  thai  its  i)nihat>lc  iTror  in   ro  hi.  is  oiilv 
:  ;'  ivntt    r/j.o<>oth   of  an    inch..     1'hc  <IiUutjltv   ativn<hnj£  this   uoik. 
r  <vi!ll/  he  rtiMlcrstoo*!   u  hiii  it  :;is  >ftaty<r  that  a^f  tcr  flit  ■  tlruMt  wa>^  -  - 

■  .  htr<it-tit<l  it;  in  sniiK'  cases,  tO(»k  t\V(r  :<la\s  io  (Irill  ii  7/16  in.  hplv' 

V  i'i  an  inch  «lcf|)  hi  the  dnnt).  The  threaihu^  of  <>ne  rlniiii 
'-vfc  jj  wurkini:?  <lay>  to  lijjish.  I  lierc-  \va>  but  «.>hv :  kui<l-  <>f 
.; )1  skcl  \vliich . \vas  fi^mm!  c;ij)a1>k!  of  <lf  •inj:'  this  \vi irk  an<l  that . 

■  '  \\;!  >iVld  t»ply  i>|H*t'ate  \vhcn  given  sjiccial  tk-at  trcatiileiit  ajuL  fei  :;, 

,l;ire<r  constant    sharpening.      The    --prings   ;irv   27   hi.    loiis  anH 
.ary  iroin   5.0  lo  j.^   in,    iAU>i<le,<Uanieter;      They   weigh    from 
1:^14-  to  5^.6   Ihs    each,     'I  he  snialler  jmos,  of  cfa»Tm>>:heiri!;  tile   : 
~    .'Lie:«''nseVi    U<v    tile    larger:  nvoventcnt    yf  the   iWniitulcrf  lighter 

■.•^  K*aAlsp.,  V'-':  ■'■:  ■  ■■•■  ■-  •.  ■■ : '\  ■'''■:■'■'' -J-:    '::  '■.;■;.",'.■  '.^'^  '■'^'■'  ■  -■■";.  '■  ■■"- 
'■■  .V;    fr'o>T  siipij'yii'lg  <vti  to  the  cvliwWfls  a'llVlVto  tafct'  V^irire  of  alT  leak- 
•  ;:t;^e  pa-^l  the  piston  a  cf)nii)kte  >ysti'in  of  tanks,  piping  ah<li»uin.i»- 
-.  [;:Cs  ficeii  pr<ui«1e(K    The  hirgesijpply^iatik.  shown  near  the  rcKif 


■■\_u-,.    -•-,.■■     ,.•   .■+■•«■••  J.v— OXK    OKJ/IU^-SI^KIX'-^.    .T,'..   .--  ^  -. 

:t  thy  car  in    [""igV  4;  is  coniiedetl  (Ih^t'cily;  to  the  \  aivcs;  JtV  ^rt 
'«ain  'press.      Interposeil   Ik i ween  ;.th^   niain    press   awlv/the   re-' 
>ording  cylhuUr   is  a  co(dhjg  cylinder  on  the   end  of  whicl;   is 
'  ntcdje  yah  e  whicii  can  h.;  ComroIU'd  from  the  iijiefating  table 
fiid  is   ijscd    to  throtlK-    tile   passage   of  thi.  ml    to   ilk'    rycording 
'  ylindcr.';    If   Hoccssary,  tliis   valye   cart  ,i»sv  .<'](< i.s^^      thiiS   cutting 
'•It  the  rccftrdhig  mechanisnv  aU<>Ri^tlier-,:-:^::.t: '  iv'!  y~:\    .  ;  -Vw  V - 
:    1  he  Icikage  past  the  pist<'n  of  the  reeor<thig  cythider.  a^  WcIT 
"S  that  tlnnijih  the  piston  rod  ghind^  i<f.  the  main  press,  is- iron- 
'i^Ii  "1  ibrniigh  .1  sy^ieiir  (if  pipos  ^^ 


fuxd  uilh  a  Tloai  v;il\ r,  i  i.iitl -Ujpoii  l|ji^  oil  rt-a*v»iiiiig  ^  predctcr- 

:,mi«etl  Ky»/r-this\  H(-.ses/th^"<-tr<}iiii   xunt  >ta«s-;a   motiJr   ilrivctr 

pitin|>;  iyhich  rvtnrn-  the  vxctV^Te  rile  age  :tt(  aljv.  >.njii>Iy  tftnk^   .11 

.iiii  /I'ccount"  -<.» f   leakage  :\):i<^ "t|W  WniH  iiisTojt  ?<)r  (or  •a'cty  ptlicr  - 

rcasjbiithJS:  piston  leaves  ^ie  ^=c.Httr  Vuiv  of  th*>-  ey  liiidpr  iwirc  tjjah": 

;-?ji'  of  Jill  Inch  atiotlitf  elect ric;il1y^lfivetl  pttmp  is  =>turie<l,  whiclr 

Avill  :  force,  tiie  j>isii>n  ^lack^Mo./W'ithin  '  ^  s"   ' 't   ini<l-P'  'Vitii  .n.  Ixdng 

ca'pabte  of  \v<;TkfiTg  ag.tin^t.ihe  hiakkilitni   pres>i«rt   exvrtvd   by 

the  main  PTxri*^;     UotJf  of  liici ,  okrctneiii. i»tt;»ii)!^- arc  supplemented 

by  hand  pttnips.  and  tiu re  is  im  tkinricai  aitrtii  wliuii  jouiads 

vvhcn,  anything  goc.=i\vr(.i>j{..w^^^     ihv  >kclricaK  pump,       -.,/ 


.  nvilfvvitfh; ;  iyv^iTcis  '.:  their  :;^!f¥>; ;  imlgriiyjrt/^^ur  luiildiu^^  jhoir 
t'<|tjil)ineiif  "  upon  the-  --iirglo  'basi^  of  vartiitig  capacity  ni- 
-•tyad:  of  Sill  tljv  U<mble  ljasi^;.^<it-v^^  iuwl  carr\ii^g  capacity. 
ToiV  luatu;  >higli-<^a}iaoity.;  ;^at2^  -  haiiv' .. iH>eii  •>  JJiiiU  ^ : ill  recent 
ye»fiK  as,  slunvji  by  tlie  siiiylJ '.av<ragc'loatl-: -  niivE  itV  ^ H''»*  o^  '^^ ' 
fact  thai  there  ha ve  j'eeii  rvltt ively  feu.  changes  in  cla<>itlcalioJK 
In  crrdet  tx>.  (leraonstr.ite  the  truihfnlne.ss  «,>i  this,  as  iclfttsC.s  to. 
box  ejtrs.  some  Jigu res  were  prepared  c^^vti'JHR  ilu  .bu^ttjvss  of 
-tUe  l*ii&i'cst.lu»»iilhs  «  RailWiii%"art4;'it  tvifs-Tijiiritl  l^ 

'  .cxelu$tve'.of -niercltandise,  th<r  average  U>ad'pFace<|t  in  a  <oxx>'>-lb. 
t^ar  was  t5  tops ;  in  a  /^.tjajiflbj;  •car^  '.jj  4*»nf  i  ,u|vMn-^XK«o-lbv  car, 

.  .2*'.'j^toil'S:   ';/'■"-".   :.;        ■'/.'"    -'  'v''v -• -V  '=?'.■...'■;  ^  ^-^-^''"•"   .,  -■.:  '-      ■■•'•\._;'.  ■■;■; 

?;     It  AviU  be  n.otcil  that  the  average  i«va4XV<»>vWl  lit il^ 
halt  of  the  carryiiig  capaeitt  of  iW.4cv^i»irT>«>x  e.'t'r..  anxl  -abont 
tvvo-thTrd.s  carry iii.iJ  cap.tcity  r>f  the  30-ton  Iw'X  car.  -  During  the 
last   fiscal  year,  the  Jjie   Rjiilw av  liandjed    I , tJii.OOo   ii i.ided   h' <\ 
K^Tst  :0{:iid>:  nxiUihcT  47^poa  v^cTc^  liKrcltntidis-e, 

.yvhicU  .^ivcra^eil   iJ.oot)  Ib.s;  a  e.ir;^;^^  with. 

freight   otTior   than   incrclu»n«}fse. which  aviir.fged  4f,ofK»  iH«.,  .11 
the  Erie   RaiK\ ay   couhl  hiiv«i  liad   it<  clwjee;  of  .?o-tori  cats  /dir" 

'40-ton  c:ir?i.:  ill  which  t<>  IVatldlc  id]  freight  t^t-^iring  4w)S  cats* 
during  Uieja St  fiscal  yt  ar.ii  #vii>g  o£..$jf>?jcXf):\voufcl..1tay<'  ?K*n 
effct'ted  in  the  Vost  V>f  upcrirfiin  tiy  ;tlic^  nweV  *)f  ibiS  i»nv<91cr 
car. .  the  loV>er  vvcight  ot  lite!  smaller  Car  making  tl^j^  jv^ssibtc. 
I  lca\>capacit\  cars  arc  i»peTa.t«,Hl  eiNnir-iniicaliy  when.  it>0«l  fof 
hamUJng  sj)i'<;.irK<l  ciHii]n(tdiii^^ 
as  t ide water M'oal' and  *frv.i^itK:C^iCi/f?il('i:i>i:f^:^C^ 
Vniflii-  CM*:     .:    :  ;'  Ua^:~^" '-V^  --^V'^ '^w-i- 'O^^ 

Pow«r:  Factor  in:  R.mlkoap  Shops. — The  percenugc  of  gen 
ei^ator  capacity  to  the  f^i'in  of  the  rated  motor  horse-powers  is 
somewhat  uncertahi.  but  it  is  lower  perhaps  than  generally  im- 
_  agincd.  At  the  190J  c<»iivention  of  the  Master  Mechanics'  As- 
xsociation  a  committee  reporting  on  electrically  driven  shops 
stilted  that  40  per  cent:  >jf  tlie  aggregate  horse-power  of  the 
tools  coitld  be  taken,  and  to  this  added  the  constant  and  average 
.lighting  load  in  order  to  determine  the  capacity  of  the  gen 
erators  required,  without  including  in  tlie  list  of  such  motors 
those  required  for  cranesj  iransfer  tables  or  turntables,  but 
that  the  question  of  a  spare  uiut  should  aJways  receive  consid- 
eration. The  Master  Mechanics"  proceedings  for  1900  stated 
that  at  the  Baldwin  Locomotive  Works,  (he  j>witchboard  load 
averaged  only  about  27  per  cent,  of  the  total  :moloi-  rating,  in 
this  case  the  crane  motors  being  included.  At  the  Topeka  shops 
a  switchlward  load  equal  to  38  per  cent,  oif  the  various  motors, 
exclusive  of  tho>-e  on  the  cranes,  was  found  to  obtain.  .Xt  the 
.  M^Kee's  Rocks  shop  the  power  consumption  wa.s  about  30  per 
cent,  of  the  motor  rating.  The  actual  installatitin  of  some  large 
■and  niodern  shops  is  very  interesting.  .Xt  Collinwood  the  total 
generator  Capacity  (after  xleducting  requirements  for  lights) 
was  50  per  cent.  <vf  the  sum  <)f  the  motor  ratings,  not  eouming 
those  tqwn  Uiecraites,  At  McKee's  Rocks  shop  it  was  47  per 
cent,  on  the  satne  basis ;  at  the  Angus  .shop,  Montreal,  37  per 
cent.  The  new  Parsons  shop  of  the  M.  K.  &  T  Rv.  ha'^  a  gen 
I  rator  capacity  of  about  75  per  cent,  of  the  total  rated  motor 
cafKacity'     Of  coiirse  the  ^q^^  the  size  Of  generators  and 

ulso  spare  units  aflfects  this  to  a  certain  extent,  and  the  best  way 
to  .stuily  the  question  is  to  lay  out  a  hypothetical  load  diagram 
and   determine   from   this    the   most   economical    size   of   units  - 
MrCiR.  Henderson  at  the  X'cw  Enslanti  Railroad  Club 
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SIMIM.K    CONSOLIDATION    LOCOMOTIVK    WITH     liAI.DWl  N    SLI'KKHEATER. 


SIMPLE  CONSOLIDATION  LOCOMOTIVE 


Fitted  with  Baldwin  Superheater. 


The  Baldwin  Locomotive  Works  has  recently  completed  a 
very  interesting  simple  consolidation  locomotive  which  will  form 
part  of  its  exhibit  at  the  Jamestown  Exhibition. 

This  is  the  heaviest  locomotive  of  its  type  ever  built,  and 
shares  with  the  Santa  Fe  type,  recently  built  by  the  same  com- 
pany for  the  Pittsburg,  Shawmut  &  Northern  Railway,*  the  dis- 
tinction of  having  the  largest  simple  cylinders  ever  applied  to 
a  locomotive.  Like  that  locomotive  also  it  carries  but  i6o  lbs. 
steam  pressure,  and  is  fitted  with  the  Baldwin  design  of  smoke- 

•  See  American  Exgineer  a.nd  Railroad  Journal,  March,  1907,  p.  88. 


box  superheater.  The  boiler  is  84  in.  diameter  at  the  front  end 
and  has  472  2-in.  flues,  making  it  one  of  the  largest  ever  applied 
to  a  locomotive  of  any  type  designed  for  regular  road  service. 

The  locomotive  weighs  260,1000  lbs,  of  which  232,700  lbs.,  or 
89  per  cent.,  is  on  the  drivers.  This  gives  a  weight  of  58,175 
lbs.  per  axle,  which  we  believe  is  the  greatest  weight  ever  put 
on  one  pair  of  locomotive  driving  wheels.  The  main  journal . 
arc  II  X  12  in.,  and  the  others  are  10  x  12  in.  The  next  heavies: 
locomotive  of  this  type  on  our  records  is  the  one  on  the  P.,  B.  & 
L.  E.,  built  in  1900.  which  weighs  250,300  lbs.  total,  and  225,20.1 
Ib^.  on  drivers,  giving  a  weight  of  56,300  lbs.  per  axle.  The  main 
journals  are  10  x  13  in.,  the  others  being  9  x  13  in.  This  i- 
followed  by  those  on  the  Delaware  and  Hudson  Company's  lint 
(American   Engineer.  January.    1907,   page  22),   which   weigh"- 
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J!0IU;R    of  BALDWIN'    COXSOLIKATIOX    IJ3C0M0TIVE. 

-•46.500  lbs.  total,  and  217,500  lbs.  on  drivers,  giving  a  weight  of 
54.375  lbs.  per  axle,  the  journals  all  being  10  x  12  in. 

The  cylinder  castings,  as  can  be  seen  in  the  illustrations,  are 
>imple  in  design,  with  heavy  walls  and  double  bolted  flanges. 
The  front  frame  rails  are  5  in.,  wide,  and  have  keys  at  the 
front  only.  The  cylinder  diameter  is  28  in.,  and  the  stroke  is 
32  in.  This  is  equivalent  to  a  25  x  32  in.  cylinder,  with  200  lbs. 
?team  pressure.  The  increase  in  area  of  cylinder  walls  of  the 
28  in.  over  the  25  in.  cylinder  is  304  sq.  in.  in  each  cylinder,  or 
over  12  per  cent.  With  saturated  steam  this  would  be  a  matter 
requiring  careful  consideration,  but  as  superheated  steam  is  used 
in  this  case  the  condensation  loss  from  the  increased  area  is 
probnbly  more  than  overcome  by  the  reduction  in  leakage  and 
by  the  increased  amount  of  superheat  which  can  be  given  to 
steam  of  160  lbs.  pressure  (370°)  over  that  at  200  lbs.  pressure 
(3^°).  To  insure  adequate  lubrication  a  five-feed  lubricator  is 
provided  and  a  separate  feed  is  carried  to  the  pistons,  being 
tapped  in  at  the  center  of  the  cylinders. 

The  boiler,  as  is  shown  in  the  illustration,  is  of  the  straight 
type  and  measures  84  in.  diameter  at  the  front  end.  The  firebox 
is  radially  stayed  and  the  cast  .steel  mud  ring  is  six  inches  wide 
on  all  sides.  The  boiler  is  designed  for  200  lbs.  pressure,  al- 
though but  160  lbs.  is  being  carried.  There  are  472  2-in.  flues 
iC)  feet  long,  which  give  a  heating  surface  of  3.031  sq.  ft.  The 
firebox  heating  surface  of  198  sq.  ft.  is  but  4.8  per  cent,  of  the 
t"tal. 

Ihe  main  frames  are  cast  steel  5  in.  in  w-idth  throughout  and 
fitted  with  pedestal  binders  of  the  well-known  clip  design.  The 
^equalization  system  is  broken  between  the  second  and  third 
pairs  of  driving  wheels.  The  use  of  the  Walschaert  type  of 
valve  gear  permits  a  very  efficient  system  of  frame  bracing. 

The  valve  gear  drives  the  outside  admission  slide  valves 
through  a  rock  shaft  with  two  arms,  the  inner  connecting  to  the 
valve  stem  and  the  outer  to  the  combination  lever.     This  per- 


mits the  valve  center  to  be  thrown  3^/^  in.  inside  the  cylinder 
centers.  The  arrangement  and  design  of  the  valve  gear  is  clear- 
ly shown  in  the  illustrations.  The  M'Carroll  air  reversing  mech- 
anism *  is  used. 

The  smokebox  superheater  fitted  to  this  locomotive  is  similar 
in  every  way  to  tlic  one  used  on  the  Shawmut  locomotive  men- 
tioned above  and  reference  can  be  made  to  the  description  of 
that  locomotive  for  the  arrangement  of  this  device  in  the  front 
end.  The  illustration  of  one  of  the  sections  shown  herewith 
gives  an  idea  of  the  general  construction.  It  consists  of  an 
upper  and  lower  cast  steel  header  on  either  side,  between  which 
are  a  large  number  of  small  steel  tubes  curved  to  the  contour 
of  the  smokebox.  These  pipes  are  divided  into  groups  and  the 
passages  in  the  headers  are  so  arranged  as  to  compel  the  steam 
in  passing  to  the  cylinders  to  transverse  the  different  groups  of 
superheater  pipes  and  thus  be  held  in  contact  with  the   front 


*  See  American  ExGivEtR  and  RAtUntO  Jdin^At,'Oct.,  190G.  t>.  375. 


^~^^p^ 


SUPERHEATER    SKCtiOX — CAl.mviN    SUPERHEATER. 


30» 


AMERICAN    EXGIXEER    AND    RAILROAD    lOL'RNAL. 


end  gases,  which,  by  the  proper  arrangement  of  deflected  plates, 
all   pass   the   superheating   tubes  as   soon   as   they   emerge   from 
tin-  flues ;  a  sufficient  length  of  time  to  attam  a  fair  degree  of 
superheat.     The  large  size  of  the   front  end  in  this  locomotive 
permits  a  superheater  with  834  sq.  ft.  of  surface  to  be  installed 
without    difficulty.      The    outside    of    the    front    end    is    heavily 
lagged. 
The  general  dimensions,  weights  and  ratios  arc  as  follows : 
.  ..■■  ■•'  ■  <;knerai.   data. 
Gauge   ,-.,,  ..ii-i.;.i>-V.>..  ...•?.•.. ; 4   ft.   S'A  In. 


SOME    NOTES    ON    THE   TESTS   AT    THE    ST.    LOUIS 

EXPOSITION.* 


By  H.  H.  Vaughan. 


Service .^ ....>.'. .  ..-^ .....«..;•'. ..; .'. . .'^ Freight 

Fuel .>i .  ...;.^  »'.  .■  .^'^i'.'^j  ..,.,...«. Bit.    Coal 

Tracti\f    cft'tirt     .'.-;  .■^.  ..-.V*  »V. ■,■.,',...,, .",', 54,100   lbs. 

Weight    ill    working    order.  .■..-;..'.  i ../........... 260,100  Ihs: 

W'eight    on    drivers 232,700  lbs. 

Weight    oil    leading    truck 27,400  lbs. 

Wciglit  of  engine  and  tender  in  working  order 422,000  lbs. 

Wheel    base,    driving 17' 

Wheel   base,    total ,:.,« ..  «•>  ..v*.  i. 2C'  0" 

Wheel   base,   engine   and   tender. ......;';  .^■^.■ii-.. .;., 60'  10" 

RATIOS.         •,.•>: 

Weight  on  drivers  -r-  tractive  effort v.  i . i- .'- ^- i  vV« .. . , 4.3 

Total    weight   -f-   tractive   effort 4.8 

Tractive  effort   X  diam.  drivers  -v-   heating  surface 825.0 

Total  heating  surface  -r-  grate  area .68.5 


l-'ireli"x   hi.ntiiiar  surface 


t' lal  lieating  surface,  per  cent.. 
I 


.4.8 


Encine 

.Vo. 

628... 

1499. 

734. 


The  tests  give  a  large  amount  of  data  as  to  the  efficiency 
of  the  evaporating  surface,  but  it  does  not  seem  possible  to 
separate  this  entirely  from  the  efficiency  of  the  furnace.  B\ 
this  I  mean  that,  knowing  the  composition  of  the  flue  gases, 
their  firebox  and  smokcbox  temperatures,  it  should  be  possible 
to  calculate  the  exact  amount  of  heat  transmitted  to  the  flues, 
but  although  I  have  spent  a  large  amount  of  time  on  this  sub- 
ject the  results  were  of  pmctically  no  value.  Probably  a  thor- 
ough study  would  afford  some  results,  but  the  work  is  very 
tedious  and  the  results  were  not  sufficiently  encouraging  to  in- 
duce me  to  devote  the  time  required.  Taking  the  results  of 
boiler  and  furnace  together  there  are,  however,  some  interesting 
results,  justifjing  as  a  whole  the  use  of  a  large  boiler.  Neglect- 
ing 2512,  which  was  fitted  with  Serve  tubes,  the  total  heating 
surface  (based  on  fire  side  of  tubes),  and  grate  area  was  as  fol- 
lows, arnmged  in  order  of  heating  surface: 


Keating  Grate 

Surface.  Area. 

,...1,7.53    s<|uare    feet 29.1  square    feet 

.2,182    square    feet 49.2  square    feet 

.2,541    «(iuare    feet 33.8  square    feet 


-^r  Ti|i!  !|[rr^-iii-'^l 
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CVMVDFRS — n.M.DWIN    C0.VS0LI~n.\TI0\     I.OtOMOTlVK    WITH     Sl'PERHE.VTFR. 
Weight  on   drivers  -:-  total   htati 


ting  surface 56.0 

Total  weight  -^  total   heating  surface 63.0 

Total   heating  surface  -f-  superheating  heating  surface 4.95 

Volume  both  cylinders,   cu.   ft 22.7 

Total  heating  surface  -r-  vol.  cylinders 181.0 

Superheating  heating  surface  -~  vol.  cylinders 36.8 

Grate   area   -r-   vol.    cylinders 2  65 

CYLINDERS. 

Kind     Simple 

Diann  ter  and   stroke 28"    X    32" 

Kind  of  valves Bal.   Slide 

Type   of   valve   gear Walschaert 

WHEELS. 

Driving,    diameter   over    tires 63  in. 

Driving,    thickness   of   tires 3}^  jn. 

Driving  journals,  main,  diameter  and  length 11   X  12  in. 

Driving  journals,  others,  diameter  and  length 10   X   12  in. 

Engine   truck   wheels,   diameter 36  in. 

Engine  truck,  journals   .,»,>..... 6   X   12  in. 

BOILER.  "       -' 

Style    , Straight 

Working    pressure    .....■..■-■.;;. 160  lbs. 

Outside  diameter  of  first   ring _^ 84  In. 

Firebox,   length   and   width 120   X    72J4   in. 

Firebox  plates,  thickness    ^    and   5^  in. 

Firebox,    water    space 6  in. 

Tubes,  number  and  outside  diameter 472 — 2  In. 

Tubes,   length    16  ft. 

Hesting   surface,    tubes 3,931   sq.   ft. 

Heating    surface,    firebox 198  sq.   ft 

Heating    surface,    total 4,129  sq.  ft. 

Superheating    heating    surface 834  sq.   ft. 

Grate   area    .' 60.2  sq.  ft. 

TENDER. 

Wheels,    diameter    33 J4  in. 

Journals,   diameter  and   length S'/i    X   10  in. 

Water   capacity    9,000  gals. 

Coal    capacity ...^..-..^, 15  tons 


values 
values. 


585 2.812  square  feet 49.4  square  feet 

635 2,002  square  feet 48.4  square  feet 

3^00 3,000  square  feet 49.9  scju'ire  feet 

029 4,300  square  feet 58. 4  square  feet            '•'  ,. 

h-xcepting.  therefore.  628  and  929,  there 
was  not  a  great  deal  of  difference  in  the 
amount  of  heating  surface  in  the  engines 
tested,  but  1499  and  734,  with  about  2.500, 
should  show  differences  as  compared  to 
535  and  3000.  with  about  2.950,  or  say  an 
increase  of  20  per  cent,  in  the  heating  sur- 
faces 

The  relative  value  of  heating  surface 
should  be  demonstrated  in  one  of  two 
ways.  If  heating  surface  is  of  the  same 
value,  however  disposed  and  of  what- 
ever extent,  then  the  evaporation  per 
pound  of  coal  should  be  the  same  when 
equal  amounts  of  coal  arc  burnt  per 
s(|U.ire  foot  of  heating  surface  per  hour. 
As  a  test  of  tnis  I  have  prepared  Fig.  1. 
showing  the  equivalent  evaporatic^i  per 
pound  of  dry  coal  plotted  with  reference 
to  the  dry  coal  fired  per  square  foot  of 
heating  surface  per  hour.  This  diagram 
differs  only  from  that  shown  in  the  P. 
R.  R.  report  by  sliowing  the  individual 
for  each  test  in  place  of  curves  dawn  through  tliose 
The  heavy   dotted   line   is   tlie  curve 

R 
Efl  -f  -   I    =    14, 


t-.)^ 


where  E  is  the  equivalent  evaporation  per  pound  of  dry 
coal,  and  R  the  pounds  of  dry  coal  burnt  per  square 
foot  heating  surface  per  hour,  and  it  will  be  seen  to  be 
an  excellent  average  of  the  various  results.  From  this  diagram 
it  would  appear  that  the  heating  surface  question  was  settled, 
and  it  would  naturally  follow  that  for  any  given  amount  of 
coal  burnt  a  boiler  having  large  heating  surface  should  evapo- 
rate considerable  more  water  than  one  with  less.  To  exhibit 
this  I  have  plotted  Fig.  2,  which  shows  the  total  evaporation 
per  hour  plotted  with  reference  to  the  pounds  of  dry  coal  burnt 
per  hour,  from  which  it  will  be  seen  that  the  results*  are  almost 
contradictory,  as  the  50  per  cent,  increased  heating  surface  of 
929  shows  no  greater  evaporation  than  585,  535,  or  3000, 

An  inspection  of  Fig.  i  will  show  the  reason  of  this  ap- 
parent discrepancy ;  for  instance,  a  curve  drawn  through  929 
would  intersect  the  10.5  lb.  evaporation  line  at  about  0.45,  while 
that  for  3000  is  about  0.67,  and  for  585  about  0.75.     In  other 

•  From  a  paper  presented  before  the  Canadian  Railway  Club,  April,   1907. 
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words,  while  tl.c  various  rebu.ib  aic  \.A  lirst  sight  well  grouped, 
there  is  sufficient  variation  between  them  to  entirely  correspond 
with  Fig.  2.  The  question  then  arises  whether  Fig.  I  is  to  be 
trusted,  and  the  writer  believes  that  further  investigation  shows 
that  it  is,  and  that  factors  other  than  heating  surface  arc  re- 
sponsible for  is  peculiarities,  for  the  following  reasons :  The 
points  for  3000.  which  had  the  largest  heating  surface  of  any 
engine  but  929.  mostly  lie  well  above  the  curve,  while  those  for 
535  are  almost  exactly  on  it — those  for  1499  and  734  generally 
below  it,  although  several  of  the  former  agree  almost  exactly 
with  it — those  for  628  are  in  general  below  it — and  585  are  above 
it.  These  facts  show  that,  with  the  exception  of  929,  the  engines 
with  the  largest  heating  surface  show  at  least  the  same  and 
generally  greater  efficiency  than  those  with  the  smaller,  and  if 
this  be  so  the  diagram  is  justified.  The  variations  must  in  all 
probability  be  looked  for  in  the  firebox,  and  this,  I  think,  ex- 
plains the  specially  good  results  obtained  from  3000  at  high 
rates.  The  firing,  while  uniformly  excellent,  was  undoubtedly 
governed  somewhat  bj'  the  demands  on  it.  When  the  boiler 
was  not  so  much  pressed,  the  thickness  of  the  fire  was  not  al- 
ways the  best,  leading  to  excess  of  air  or  the  opposite  fault, 
formation  of  CO,  and  this  in  turn  exercised  an  influence  on  the 
results  that  is  almost  impossible  to  accurately  measure.  The 
low  results  of  734  can,  of  course,  be  explained  by  its  being  a 
harrow  firebox  engine,  and  as  for  929  it  must  be  remembered 
that  this  engine  was  never  worked  to  anything  like  the  capacity 
of  its  boiler,  and  it  showed  a  very  high  percentage  of  CO,  con- 
sidering the  conl  burnt  per  square  foot  of  grate.  It  does  not 
seem  justifiable   from  the  results  obtained   from  this  engine  to 
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dispute  the  general  agreement  of  the  other  tests,  and  it  there- 
fore appears  safe  to  consider  that  the  curve  drawn  represents 
very  closely  the  evaporation  results  that  will  be  obtained  from 
a  boiler  with  first-class  firing  and  average  conditions  otherwise. 

It  will,  perhaps,  be  as  well  to  take  this  opportunity  to  refer 
to  a  paper  which  1  read  some  three  years  ago  on  the  question 
of  heating  surface,  and  in  which  I  now  believe  I  drew  some 
entirely  erroneous  conclusions.  The  value  of  heating  surface 
was  shown  to  be  proportional  to  the  square  root  of  the  length 
of  the  tubes,  in  place  of  their  length.  In  one  sense  this  is  true. 
For  instance,  if  with  1,000  feet  of  heating  surface  coal  was  burnt 
at  the  rate  of  2,000  lbs.  per  hour  the  evaporation  would,  by  Fig. 
r,  be  7  lbs.  If  the  heating  surface  were  doubled  the  evaporation 
would  be  9.3  lbs.,  or  1.33  times  as  great.  Xow,  as  the  square 
roots  of  1000  and  2000  are  in  the  proportion  of  1.41  to  i.oo, 
there  was  sufficient  truth  in  this  to  lead  to  an  attractive  fallacy, 
and,  in  fact,  this  was  really  shown  in  the  discussion.  Where  the 
mistake  was  inadc  was  in  trying  to  extend  this  idea  to  cover  the 
form  of  the  heating  surface,  whether  in  a  number  of  short  tubes 
or  a  lesser  number  of  long  ones,  and  trying  to  show  that  the 
latter  were  less  efficient.  This,  I  am  now  convinced,  was  wrong, 
as  the  fact  was  overlooked  that  if  the  nimiber  of  tubes  is  de- 
creased the  amount  of  gas  and,  consequently,  of  heat  through 
each  tube  is  correspondingly  increased.  On  the  assumption  that 
the  heat  transferred  per  square  foot  is  proportional  to  the  dif- 
ference in  temperature  between  the  flue  gases  and  the  water,  this 
may  be  shortly  demonstrated  as  follows : 

Take  two  boilers,  one  with  n  flues  a  feet  long,  the  other  with 
m  flues  b  feet  long,  and  let  na  .=  mb  or  the  heating  surfaces 
be  equak       ...  ,.  :"■ 

Let  C  =  cifcumference  of  tube'  in  feet  =  heating  surface  per 
foot  of  length. 

Let  T  =  initial  temperature  of  gases,  and  t,  temperature  at 
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any  point   1   feet   from  the  end,  above  the  temperature   of  the 
water. 

dt   ^    ^ 
Then  in  general  —  =  —  Knct  or  log  t  —  Kncl  -f-  C. 

dl        V 

When  1  =  o,  t  =  T,  and  C  =  log  T. 

T 
:  Then  log  —  =  —  Kncl,  and  when  1  =  a  and  t  =  final  tem- 

■i*r::-:x.x-,.--:x  . 

perature       X.       •    "'^^ 

■  ^■■■-  X 

log  —  =  —  Knca,  and  if  na  =  nib  =  log  —  =  —  Kmbc. 
t  t 

Therefore,  for  equal  areas,  t  is  equal. 

The  results  from  929,  which  had  the  longest  flues  tested,  might 
be  taken  as  an  indication  that  long  tubes  are  less  efficient  than 
short  ones,  but  this  is  an  isolated  case,  and  the  results  from  the 
other  engines  do  not  support  it  in  the  least.  Arranging  the  en- 
gines in  the  order  of  the  length  of  the  tubes,  they  are  929,  535, 
3000,  585,  734,  628,  1499.  and  an  inspection  of  Fig.  i  shows  that 
there  is  not  the  least  evidence  for  supposing  that  the  length  has 
anything  whatever  to  do  with  it.  This  is  confirmed  by  plotting 
the  smokcbox  temperatures  with  reference  to  the  coal  burnt  pe» 
hour,  which  is  shown  in  Fig.  3.  In  place  of  drawing  straight 
lines  through  the  points,  curves  are  shown  of  the  form 
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which  tits  the  case  almost  exactly  and  passes  through 
zero  coal  at  ioo°  Fahr.  From  these  curves  it  will  be 
seen  that  the  temperature  of  the  gases  passing  into  the  front- 
end  of  929  at  4.500  lbs.  per  hour  was  less  than  for  the  other 
engines  at  3,000  lbs.  per  hour,  so  that  it  is  evident  that  the  heat- 
ing surface  did  its  part,  and  that  the  cause  for  the  discrepancy 
must  be  looked  for  elsewhere.  The  conclusion  would,  there- 
fore, be  that  the  curve  shown  on  Fig.  i  represents  with  reason- 
able accuracy  the  average  result  to  be  obtained  under  good  con- 
ditions. 

There  are  a  number  of  other  interesting  facts  to  be  learned 
from  these  tests,  but  they  require,  as  a  rule,  considerable  study 
to  extract  them,  and  in  many  cases  they  are  extremely  difficult 
to  trace  out.  As  an  example,  why  should  the  boiler  of  585,  which 
shows  the  lowest  firebox  temperatures,  form  usually  no  CO  and 
be  so  efficient?  And  in  the  one  case  when  its  efficiency  drops 
off  the  firebox  temperature  is  higher,  but  the  draft  is  for  some 
reason  lower  than  usual  in  proportion  to  the  steam  used.  Such 
an  occurrence  mij^ht  be  accidental,  or  it  might  be  due  to  some 
cause  that  a  careful  examination  would  detect.  Broader  ques- 
tions are  open  for  study,  the  frictional  loss,  the  effect  of  coun- 
terbalancing, the  value  of  Serve  tubes,  the  reason  for  the  de- 
creased economy  of  the  two-cylinder  compoimd  at  high  speed 
as  compared  with  the  four-cylinder,  the  effect  of  excess  of  air 
in  the  firebox,  and  numerous  others  that  will  suggest  themselves 
to  you,  but  these  I  am  not  in  a  position  to  discuss,  and  probably 
w'ould  not  be  even  did  time  permit.  One  thing  more  that  I  wish 
to  say,  and  that  is  that  we  should  all  realize  the  debt  we  owe 
the  Pennsylvania  Railroad  for  its  broad-mindedness  and  gen- 
erosity in  carrying  out  such  a  scries  of  tests,  and  the  light  they 
have  thrown  on  that  most  complicated  and  contradictory  of 
man's  inventions,  the  steam  locomotive. 


Timber  Supply  of  the  United  States. — A  recent  circular  of 
the  \j.  S.  Forestry  Service,  which  deals  with  the  timber  supply 
of  the  United  States  contains  some  remarkable  statements.  As 
an  instance,  it  states  that  every  person  in  the  United  States  is 
using  over  six  times  as  much  wood  as  he  would  use  if  he  were 
in  Europe.  The  country  as  a  whole  consumes  every  year  be- 
tween three  and  four  times  more  wood  than  all  the  forests  of 
the  United  States  grow  in  the  meantime.  The  average  acre  of 
forest  lays  up  a  store  of  only  10  cubic  feet  annually,  wliereas 
it  ought  to  be  laying  up  at  least  30  cubic  feet  in  order  to  fur- 
nish the  products  taken  out  of  it.  Since  1880  more  than 
700.000,000,000  feet  of  timber  have  been  cut  for  lumber  alone. 
It  is  pointed  out  in  the  circular  that  the  increase  in  population 
since  1880  is  barely  more  than  half  the  increase  in  lumber  cut  in 
the  same  period.  Two  areas  supplying  timber  have  already 
reached  and  passed  their  maximum  production — the  Northeast- 
ern States  in  1870  and  the  Lake  States  in  iSqo.  To-day  the 
Southern  States,  which  cut  yellow  pine  amounting  to  one-third 
the  total  annual  lumber  cut  of  the  country,  arc  undoubtedly 
near  the  maximum.  The  Pacific  States  will  soon  take  the  as- 
cendency. At  present  but  one-fifth  of  the  total  forest  area  of 
the  United  States  is  embraced  in  National  Forests.  The  re- 
maining four-fifths  have  already  passed  or  are  most  likely  to 
pass  into  private  hands. 


The  Chicago  Tunnel  System  for  handling  freight,  mails,  etc., 
will  probably  soon  be  doing  a  large  freight  business,  as  it  is  re- 
ported that  contracts  have  been  made  with  26  railways  for  the 
handling  of  their  freight  between  the  business  district  and  the 
several  freight  stations.  There  are  now  about  30  miles  of  tunnel 
with  narrow  gauge  tr.icks.  operated  by  electric  motors,  and  mails 
are  now  carried  in  this  way  between  the  railway  stations  and 
the  post-office.  Large  establishments  have  spur  tracks  built  into 
or  beneath  their  basements,  and  six  stations  for  the  use  of  small 
shippers  are  being  established  in  the  business  district.  These 
are  served  by  elevators. 


A  valve  ellipse  is  a  diagram  showing  the  position  of  the  valve 
on  its  seat  and  the  location  of  the  piston  in  the  cylinder  at  all 
times  during  the  double  stroke  of  a  locomotive  or  stationary 
steam  engine.  Such  diagrams  are  often  constructed  on  drawing 
boards  preliminary  to  erection  or  valve  setting  of  an  engine  and 
are  of  much  value  in  studying  the  proper  adjustment  of  the 
valves,  etc. 

There  have  also  been  instruments  made  with  which  the  ellipses 
are  drawn  by  pencils  attached  to  the  piston  and  valve  of  the 
engine  itself  after  the  valves  were  set.  The  instrument  of  this 
kind  shown  in  the  illustrations  is  one  designed  by  the  Baldwin 
Locomotive  Works  and  used  by  them  to  study  valve  setting  on 
locomotives.  The  general  ideas  incorporated  in  this  instrument 
were  first  used  by  Prof.  Lanza  of  the  Massachusetts  Institute 
of  Technology. 

The  paper  on  which  the  diagram  is  drawn  is  placed  on  the 
large  drum  in  the  same  way  as  on  a  steam  engine  indicator  and 
the  drum  is  rotated  by  the  movement  of  the  valve.  This  is  ac- 
complished by  attaching  the  chord  from  the  drum  to  a  standard 
firmly  clamped  to  the  valve  stem.  A  pencil  carried  in  a  guide 
parallel  to  the  axis  of  the  drum  is  attached  to  a  reducing  motion 
from  the  crosshead  so  that  it  can  be  given  a  movement  c>f  about 
3  in.  from  any  length  of  stroke  of  the  engine.  A  second  pencil 
attached  to  this  guide  is  given  a  very  small  movement  parallel 
to  the  axis  of  the  drum  by  an  electric  magnet  in  which  the 
circuit  is  completed  when  the  valve  just  closes  one  ot  the  steam 
ports.  The  guide  carrying  the  two  pencils  is  movable  parallel 
to  itself,  towards  and  away  from  the  drum,  so  that  the  pencils 
do  not  mark  on  the  paper  until  it  is  so  desired. 

The  instrument  is  made  to  be  self-contained  in  order  that  it 
may  be  quickly  applied  to  a  locomotive. 

The  usual  procedure  is  to  build  a  small  wooden  platform  over 
the  steam  chest,  either  longitudinal  or  inclined.  The  valve  el- 
lipse indicator  is  then  bolted  to  this  platfoim  in  such  a  position 
that  the  string  from  the  reducing  wheel  can  be  led  to  the  cross- 
head  with  the  use  of  the  fewest  possible  pulleys.  Also  it  must 
be  possible  to  run  the  string  from  the  drum  directly  to  a  stand- 
ard clamped  to  the  valve  stem  without  the  use  of  any  pulleys. 
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SAMPLE  DIAGRAM    FROM    VALVE  ELLIPSE  IND1C.\T0R — WALSCHAERT 

V.\LVE    GEAR. 
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;..  TWO     VIEWS     OF     THE     BALDW'IN     VALVE     ELLIPSE     INDICATOR. 


it  is  allowable  to  have  the  reducing  motion  actuated  by  the  cross- 
head  run  all  the  time  the  engine  runs,  but  provision  must  be 
made  to  disconnect  the  drum  from  the  valve  stem  so  that  new 
jtaper  may  be  applied. 

The  electrical  connections  for  moving  the  lower  pencil  which 
locates  the  port  lines  on  the  diagram,  are  made  in  such  a  way 
that  in  one  circuit  are  contained,  ist,  the  two  terminals  on  the 
valve  ellipse  indicator ;  2nd,  a  primary  battery  of  about  7  volts ; 
3rd,  the  contact  points,  one  of  which  is  fixed  while  the  other 
moves  with  the  valve  stem.  The  contact  attached  to  the  valve 
stem  is  made  in  the  form  of  a  quadrant  half  of  steel  and  half  of 
non-conducting  fibre  set  together  so  that  the  curved  surface  is 
verj'  smooth.    This  is  fixed  to  the  valve  stem  at  any  convenient 


point  and   then   insulated   from   it,  the   chord  of  the  arc  being 
parallel  to  the  axis  of  the  valve  stem. 

The  contact  point  which  is  fixed  to  the  steam  chest  or  guides 
is  a  steel  point  which  is  set  to  rub  over  the  quadrant  on  the 
valve  stem.  It  has  a  spring  above  it  to  insure  plenty  of  lift  over 
the  arc  and  is  set  in  a  cross-head  with  adjusting  screws  so  that 
it  may  be  located  directly  on  the  line  between  the  steel  and  non- 
conducting parts  of  the  quadrant  when  the  valve  is  just  closing 
one  of  the  steam  ports.  The  valve  can  be  set  in  the  proper 
position  with  a  regular  valve  tram  by  the  port  marks  on  the 
valve  stem,  . 


DETAIL.S    OF    VALVE 


C»»t  Iron  StmaJ  -^ 
ELLIPSE    INDICATOR. 


Electrical    Equipment    in     Detroit    River    Tunnel.— The 
Michigan   Central   Railroad  is  constructing  a   tunnel   under  the 
-        .  ^     -      :  Detroit    River    between    Detroit    and 
,    .      ',.v  /   .    /^vV    ;  W^  Can.,    through     which    all 

■J-^-^l:^"  \' ■'■'■   ./;■:  passenger    and     freight    trains     will 
■'>-r -.?■■■     ."^^pass.     The    trains    will   be    operated 
■'•>^'>;r::'i'~  through  this  tunnel  by  electric  loco- 
'^.•.'■^[-  'C^'       motives,  the  electrified  zone  being  4.6 
^^^^'       >■  '    ,.  miles  in  length.     Six   100-ton  direct- 

current    locomotives    of    the    swivel 
•truck  tj-pe,  with  geared  motors,  will 
comprise   the   initial   equipment,   each 
locomotive  being  capable  of  handling 
a  900-ton  train  up  a  2  per  cent,  grade 
.at    a    speed    of    10    miles    per    hour. 
.Four  280  horse-power  motors  will  be 
-  mounted  on  each  locomotive,  and  the 
:.Sprague  -  General     Electric    multiple 
-unit  control  system  will  be  employed 
for    operating    the    locomotives    to- 
.'gether    if    desired.      Current    will    be 
•  ■'taken  from  the  third  rail,  the  power 
•feeing    purchased    from    the    Detroit 
Edison  Company,  a  pressure  of  650 
volts   being  used.     A   very   complete 
electric  lighting  and  pumping  equip- 
ment will   form  part  of  the  project 
The  electric  equipment  throughout  is 
being  furnished  by  the  General  Elec- 
tric Company. 
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TRIPLC  HOPPER   STEEL  CX>KE  GAR— PITTSBURG   AND  I-AKE  ERIE  RAILROAD. 


STEEL,     TRIPLE 


HOPPER    BOTTOM,   SELF-CLEARING 
COKE  CAR. 


FlTTSBLKC'.H     AND    LaKE    ErIE    RaiLROAD. 


The  Pitt-iburgh  &  Lake  Eric  Railroad  has  recently  rcctivcd. 
from  the  Standard  Steel  Car  Company,  i,ooo  all-steel.  80.000-lb. 
capacity,  coke  car.^,  wl^ich  are  the  first  40-ft.  coke  cars  to  be 
built  that  are  entirely  self-clearing  and  are  also  the  first  steel 
cars  with  triple  hoppers,  if  we  except  the  "three-pot"  hoppers, 
with  iron  bo(hes  and  wooden  undcrfraincs.  which  were  used 
extensively  on  the  Baltimore  &  Ohio  Railroad  for  several  years. 
85  .not«tl  QTi  i)age  i(k)  of  our  May  issue.  The  generil  design 
of  these  cars  was  worked  up  by  Mr.  L.  H.  Turner,  snpcrin- 
trndent  of  motive  power,  and  Mr.  W.  P.  Richardson,  ni.chan- 
ical  engineer,  under  the  direction  of  Col.  J.  M.  Schoonmakcr, 
vice-president  and  general  manager  of  the  road.  The  Standard 
Steel  Car  Company  adapted  their  detail  designs  to  this  general 
design.  One  thousand  more  of  these  cars  have  beeu  ordered 
with  the  sides  6  in.  higher.  .;         '  "    < 

The  cars  have  a  capacity  of  2.406  cu.  ft.,  level  full,  or  2.580 
cu.  ft.  with  a  heap  one  foot  high  at  the  center.  'I  hey  arc  de- 
signed to  carry  a  maximum  lading  of  8S,ooo  lbs.,  which  may  be 
loaded  directly  over  the  hoppers,  thus  adapting  them  for  carry- 


The  center  sills  are  i2-in.,  30-lb.,  channels.  They  are  placed 
with  their  flanges  facing  inward  and  extend  throagh  and  be- 
yond the  body  bolster  about  20  in.  Draft  sills  of  7/16-in.  steel, 
pressed  in  a  Z-shape  form,  I2li  in.  deep,  are  spliced  to  them,  as 
shown.  Each  center  sill  is  reinforced  by  a  4  x  .^  x  •'s-in.  angle, 
riveted  at  the  bottom  on  the  outside  and  extending  from  near 
the  hopper  sheet,  through  the  bolster,  to  the  end  of  the  center 
sill  eh.innel.  The  center  sills  are  also  reinforced  at  the  body 
bolster  by  a  -^^-in:  top  cover  plate. 

The  lower  half  of  each  side  of  the  car  between  the  bolsters 
consists  of  a  ^^-in.  plate  wnth  the  upper  edge  pressed  to  the 
sliape  shown  on  the  drawing,  to  add  to  its  stiffness,  and  with 
a  3J/$  X  3  X  .J^-in.  angle  riveted  at  the  lower  edge.  This  side 
girder  is  tied  to  the  center  sil's  between  the  bolsters  by  the 
hopper  construction  and  also  by  the  cross  ties  between  the 
hoppers.  These  latter  consist  of  a  pressed  steel  diaphragm  be- 
tween the  two  center  sills  and  a  vertical  plate  flanged  at  the 
lower  edge,  which  extends  between  the  center  sills  and  the  side 
girders.  The  upper  part  of  this  plate  extends  the  full  width 
of  the  car  and  is  reinforced  by  a  light  angle  which  is  riveted  to 
it,  and  by  the  upper  edges  of  the  hopper  sheets.  A  bottom 
cover  plate,  forming  part  of  the  cross-tic,  extends  the  greater 
part  of  the  width  of  the  car     An  8-in.,   Jil4-\h.,  channel  ex- 

T--'-  ■-  f-''^       >• — — ■ — 8^  1  iisWe- — ^ 


•  6*x  3^  x  ««  Angle 

CixOSS    SECTIONS   OF    TKII'LE    HOPPER  COKE 

The 


'ng  such  material  as  ore,  billets,  etc.,  on  the  return  trips. 

general  dimensions  of  these  cars  are  as   follows : 

Length  over  striking   plates 42' 

LtiiK'tli   inside    * ., 40' 

\\  idth  ovtr  side   stakes ' - . ; .  v.:...;.  10' 

V.  idth  inside  ;,.w. .... ..  9' 

Htight  from  top  of  rail  to  top  of  side .v.  ...^.i\. .  10' 

Utiglit  from  top  of  rail  to  top  of  brake  mast 10' 

'Jtiglit  from  top  of  rail  to  top  of  center  channels  at  bolster....  3' 

Miight  from  top  of  rail  to  bottom  of  center  channels  at  bolster.  2' 

|ln!?ht  from  top  of  rail  to  center  of  drawbar 

i-ength    of    door    openings 

J\.«dth  of  door  openings 3'     C'A 

i>ist,incc  from  center  to  center  of  trucks • 32'     0" 

truck,   wheel    base 5'     6" 

Inick.    journals     ..•:..• 5"  X  9" 

*^    "         V  •  V.^'a.*.   ^'."i  '•  a.^^'.  ■  a-.-^*.^.^ -»•'•••»_•••  VV*   •  ^>«   •  40,800       IDS. 


2J4" 
0" 
5" 
0" 
10" 

6'/," 
2'  10^" 
3'     SJ-i" 


*  y .«  #''«-4*«i«  •  • 


CAR — PITTSBfRG    AND  JAKE   ERIE  KAILKO.M'. 

tends  from  the  body  bolster  to  the  end  sill,  forming  a  side  sill 
extension. 

The  body  bolster  is  a  l^-in.  vertical  plate  cut  out  at  the  center 
to  fit  over  the  center  sills.  This  plate  is  flanged  at  its  upper 
edge  to  conform  to  the  slope  of  the  hopper  sheet  and  is  riveted 
to  this  sheet,  which  is  reinforced  by  a  34-»n-  plate,  as  shown. 
The  bolster  plate  is  reinforced  by  3;<  x  3VJ  x  5/16-in.  pressed 
angles  placed  vertically,  and  also  by  similar  angles  riveted  on 
each  side  along  the  lower  edge.  Tw-o  pressed  steel  diaphragms, 
placed  back  to  back,  are  placed  between  the  center  sills  and 
riveted  to  them.    A  bolster  tie  plate,  I2  in.  thick  and  14  in.  wide. 


»   •.tfitf  f,9   •'■ 
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extends  across  the  bottom  of  the  bolster  for  nearly  the  width 
of  the  car. 

The  end  sill  is  an  8-in.,  iiJ4-lb.,  channel,  reinforced  at  its 
upper  edge  by  a  plate  which  is  flanged  at  its  rear  edge  and 
riveted  to  the  uprights,  or  posts,  at  the  end  of  the  car.  The 
end  sill  is  reinforced  at  the  center  by  a  cast  steel  coupler  strik- 
ing plate.  The  coupler  carry  iron  is  a  5  x  354  x  f^-in.  angle 
iron.  Piper  friction  draft  gear  is  used  with  a  5  x  i-in.  draw 
bar  yoke. 

The  side  and  hopper  sheets  are  J4  '"•  thick.  The  vertical  sheet 
at  the  end  of  the  car  is  3/16  in.  thick  and  is  reinforced  at  its 
upper  edge  by  a  J^-in.  plate  pressed  as  shown.  The  top  of  the 
side  of  the  car  is  a  6  x  4  x  5^-in.  angle.  The  end  side  panels 
of  the  car  are  of  sheet  steel.  The  other  panels  between  the 
side  sheet  and  the  top  angle  are  of  expanded  metal,  No.  6  gauge, 
3-in.  mesh. 

There  are  two  sets  of  drop  doors  over  each  hopper,  which  are 
operated  in  unison  by  the  simple  type  of  drop  door  mechanism 
shown  on  the  drawing.  The  doors  for  the  different  hoppers  are 
operated  independently.  The  cars  are  equipped  with  Hartman 
ball  bearing  center  plates  and  side  bearings,  the  center  plates 
being  of  drop  forged  steel  and  the  side  bearings  of  malleable 
iron. 

The  trucks  have  the  Andrews  cast  steel  side  frames  and  are 
equipped   with   Simplex  bolsters. 


H.  ;.   OOE'S  WAGES 


To  THE  Editor: 

I  do  not  wish  to  clog  the  columns  of  your  paper  with  an  un- 
profitable discussion,  but  "Individual  Effort"  (page  287,  July 
issue)  did  not  make  clear  the  point  that  I  tried  to  bring  out  in 
-What's  the  Use?" 

I  saw  the  bonus  of  $46.34,  also  the  amount  of  wages  $79.22, 
and  inasmuch  as  Doe's  creditors  would  hardly  place  a  premium 
on  a  bonus  dollar,  I  added  the  amounts  together,  supposing  that 
total  earnings  was  the  real  key  to  the  situation. 

The  accompanying  curve  shows  the  relation  existing  between 
per  cent,  efficiency  and  total  earnings,  total  earnings  being  based 

ToUl  Labor  Cost  k  Olx-ralcr't 
famines  on  the  Bonus  I'laa 


I4u        IM       UM 

on  322.6  standard  hours  at  a   rate  of  $3.40,  other  data   for  the 
calculations  being  taken  from  page  223,  June  number. 

Suppose  we  consider  that  H.  J.  Doe  has  a  task  assigned  to 
him,  that,  by  the  company's  estimate,  is  worth  322.6  standard 
hour> ;  suppo.sc  that  he  performs  the  task  with  an  efficiency  of 


90  per  cent.,  which  will  hold  the  job  for  358.5  hours,  and  will 
cost  the  company  $133.97.  Then  suppose  that  he  works  witli  an 
efficiency  of  200  per  cent.,  he  will  hold  the  job  out  only  1C1.3 
hours,  it  will  cost  the  company  only  $120.65,  a  saving  to  the  com- 
pany of  197.2  hours,  and  a  further  saving,  due  to  reduced  wages 
paid  to  Doe,  of  $13.32.  As  the  average  month  has  260  workin-r 
hours,  Doe  could,  of  course,  work  the  remaining  98.7  hours  with 
a  probable  efficiency  of  200  per  cent.,  thereby  raising  his  wages 
to  a  very  high  figure,  but  why  should  he  be  fined  $13.32  for 
raising  his  efficiency  from  90  per  cent,  to  200  per  cent,  on  a 
given  amount  of  work?  Marvin   Ellis. 

Youngstown,  Ohio. 


lu  THE  Editor:  ■'■•^r ••:/;•. 

Referring  to  the  above  communication  from  Marvin  Ellis,  I 
judge  from  it  that : 

(i)     Marvin  Ellis  does  not  like  the  contract. 

(2)     He  does  not  consider  it  equitable. 

This  divides  the  question  into  two  parts,  which  we  will  con- 
sider separately.  The  first  is  a  case  of  individual  taste  and  not 
of  individual  effort,  and  as  far  as  tastes  are  concerned  every- 
body has  a  right  to  his  own. 

The  contract  Mr.  Ellis  does  not  like  is:  -  ,',v.    '    / 

(i)  The  operator  is  guaranteed  day  pay  even  if  be  is  not 
occupied  and  turns  out  no  work.     . 

(2)  Assuming  his  monthly  wages  to  be  $100  for  the  time  ho 
worked  on  standard  jobs,  he  is  given  for  making  or  passinjj 
100  per  cent,  efficiency  a  bonus  of  $20. 

(3)  If  he  passes  100  per  cent,  efficiency  he  is  paid  in  addition 
at  his  hourly  rate  for  all  the  time  he  saves.  If  his  hourly  rate 
is  $0.40,  standard  time  20  hours,  and  the  work  is  done  in  10 
hours,  which  is  an  efficiency  of  200  per  cent.,  he  receives : 

(a)  $0.40  an  hour  for  10  hours $4.00 

(b)  20  %  as  a  bonus  on  above  amount 80 

(c)  $0.40  an  hour  for  the  10  hrs.  saved 4.00 

Total  earnings  for  day  of  10  hrs $8.80 

It  is  Mr.  Ellis's  privilege  not  to  like  this  contract.  I  al-u 
have  dislikes.  I  dislike  to  see  an  ambitious,  willing,  skilful  man 
I'rged  by  a  driving  foreman  to  200  per  cent,  efficiency  and  then 
get  nothing  but  day  rate  for  his  reward. 

I  dislike  to  see  a  man  on  piece  rate  make  tremendous  effort 
and  lose  out  because  his  machine  is  out  of  shape,  his  belts  poor. 
his  tools  inferior.  I  dislike  the  Halsey  plan  which  sets  a  stand- 
ard and  then  gives  the  unusually  efficient  worker  from  one-thin  1 
to  one-half  of  the  saving  in  his  own  time. 

Compared  to  these  methods  the  Individual  Effort  Contract 
stands  out  as  altruistic  and  philanthropic. 

Mr.  Ellis  claims  that  the  contract  is  inequitable.  He  bases  his 
do  mi  on  the  fact  that  if  a  man  works  at  200  per  cent,  efficiencv 
his  earnings  are  not  twice  what  they  are  at  100  per  cent,  effi- 
ciency. 

Ought  they  to  be?     Mr.  Ellis  says  yes.    I  say  no. 

Twin  brothers  are  working  equally  at  100  per  cent,  efficiency 
on  the  same  machine,  one  10  hours  on  the  day  shift,  the  other 
10  hours  on  the  night  shift.  The  day  man  comes  to  the  boss  and 
says :  "Mj'  brother  wants  to  lay  off.  I  will  double  my  efficiency 
to  200  per  cent,  and  do  all  his  work  in  addition  to  my  own  in  m 
hours.  Give  me  his  wages  in  addition  to  my  own."  The  bo-s 
replies:  "Not  if  I  know  it.  I  have  now  two  good  reliable  men 
of  100  efficiency  who  can  work  year  in  and  year  out  at  this  rate 
without  damage  to  self  or  to  the  equipment.  If  one  is  absent  the 
other  can  temporarily  take  an  overload  of  50  per  cent,  for  a  day. 
even  of  20  per  cent  for  a  week,  so  that  I  am  only  partly  and  tem- 
porarily incapacitated  by  the  absence  of  the  other.  You  propose 
permanently  to  overload  100  per  cent.,  to  break  yourself  down, 
nervously  and  physically,  to  leave  me  without  anyone  when  yon 
collapse.  You  propose  to  rack  the  machine  to  pieces  and  wear 
out  the  tools,  you  propose  in  part  to  disorganize  the  shop  by  your 
unreasonable  pace,  just  as  a  man  attempting  to  run  in  a  crowded 
street  where  everybody  else  is  walking,  jostles  all  and  causes 
in  the  aggregate  more  delay  than  he  saves  on  himself.  We  do 
not  wish  to  check  reasonable  ardor,  but  we  shall  charge  a  little 
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-oiiiething  for  the  damage  and  extra  cost  you  are  putting  us  to. 
You  know  perfectly  well  that  a  boat  requires  eight  times  as 
much  power  to  go  twice  as  fast,  and  our  aim  is  not  to  have  some 
men  going  twice  as  fast  but  to  bring  up  all  the  shop  to  high 
etticiency.  We  tolerate  60  per  cent,  men  and  we  tolerate  200  per 
cent,  men,  but  we  disapprove  of  both." 

..- .-  -.,  Individual  Effort. 


'To  THE  Editor: 

Marvin  Ellis  and  "Individual  Effort"  in  your  July  issue  are 
mighty  worried  over  the  theory  of  my  pay  check,  and  the  former 
gentleman's  article  at  first  caused  me  to  worry  a  good  deal.  It 
certainly  did  seem  from  his  figures  as  if  my  wife  and  children 
were  out  $1.09  worth  of  theatre  and  silk  dresses  every  time  I 
luiinped  myself  over  129  per  cent,  efficiency.  Now  it  took  us 
two  months  and  lots  of  suspicious  questions  to  get  next  to  the 
Individual  Effort  pamphlet  foisted  upon  us.  but  we  finally  did 
think  we  knew  it  all,  and  were  satisfied  until  Mr.  Ellis  appa- 
rently discovered  how  the  company  is  doing  us  after  all,  in 
spite  of  the  $132.41  extra  earnings  I  made  in  four  months. 

My  wife  hasn't  been  to  high  school  for  nothing,  however,  and 
she  also  strongly  disapproved  of  my  going  back  to  straight  day 
work,  on  account  of  that  one  hundred  and  thirty  dollars.  So 
we  went  all  over  it  again,  and  we  now  look  at  it  this  way: 

A  farmer,  in  figuring  his  gain  at  the  end  of  the  year,  deducts 
his  keep;  I  guess  the  president  of  this  road  doesn't  reckon  his 
salary  as  part  of  the  company's  profits  either.  Now  we  claim, 
in  the  same  way,  that  the  money  that  really  appeals  to  us  is  the 
money  we  don't  have  to  give  away. 

When  I  worked  by  the  day,  I  used  to  average  $80  a  month. 
but  $75  of  that  amount  was  gone  after  twenty-four  hours  in 
pnying  our  bills,  including  $5  we  put  in  the  bank.  It  was  the 
extra  five-dollar  bill  that  would  cheer  us  up,  and  that  we'd 
Mow  in. 

•         COMP.\R.\TIVE    E.^RXfNGS    FOR    TWO    MONTHS. 
Total  SUndard  Time  for  all  Bonused  JoIjs  beiu.?  a:!2.6  hours,  and  Standard 

^.-v- ■;■ -^V^ .-  Rate  $3.40.    \/^::^".  ;..\";;^ -  : '^Vh  ^^■'- 


Kffi- 
ciency. 

Time 
Workg' 

on 
Bonus. 

Wages 

while  on 

Bonus. 

Bonus 
per  cent. 

Bonus 
Am'nt. 

Total 
Earnings. 

Same, 

less 

Living 

Expns. 

Compar- 
ative 
Perc'ntg"s. 

h5% 

150"o 

470.0 
403.2 
358.4 
322.6 
293.3 
268.8 

215.1 

161.3 

1159  80 

137.09 

12L86 

109.69 

99.72 

91.39 

73.13 

54.84 

$159.80 
164.28 
171.88 
181.74 
189.72 
196.36 

210.99 
215.61 

$9.80 
14.28 
21.88 
31.74 
39.72 

46.36 

60.99 

75.61 

100.0"'o 
145.7"o 
221. 6"o 
323.9'>u 
405.3"o 
473. 1"« 

622.3"o 
771  5"» 

3.27«o 
9.91''o 
20.00<'o 
30.00% 
40.00"(. 
7O.OOV0 
120.00"o 

$4.48 
12.08 
21.94 
29.92 
36.56 
51.19 
65.51 

In  the  above  table,  based  on  figures  on  page  223  of  your  June 
ibsue,  my  wife  shows  (and  I  hope  she's  right)  how  much  money 
\vf  have  left  over  at  the  end  of  every  two  months,  for  a  certain 
number  of  efficiency  figures  on  my  part. 

With  the  schedules  as  now  given  out  to  the  shop,  any  man 
should  get  up  to  90  per  cent  efficiency  and  have  time  to  spare. 
SupjKJsing  he  does,  for  every  dollar  he  could  get  enjoyment  out 
<jf  when  he  worked  by  the  day,  he  now  has  $2.22. 

H  he  cuts  out  his  waste  time,  and  gets  down  to  business,  I 
know  he  can  reach  no  per  cent,  efficiency,  month  in  and  month 
<'ut.  without  hurting  himself;  and  he  then  has  over  four  times  a.s 
much  money  to  spend  on  luxuries  as  he  had  before. 

-My  wife  figures  that  I  have  $66.20  every  two  months,  or  $33.10 
vvery  month   to  buy   her   new   hats   with,   while   I   used  to   have 

barely  $5  left  over.  .5  x- ^0 ■-:>••    .■■':■  -..o;- 

I  cannot  deny  Mr.  Ellis's  figures.    But,  were  he  in"  my  shoes. 
I  think  that  after  wasting  two  or  three  hours  in  covering  several 
sheets   with   figures,   he'd   look   at   his   bank   account   increasing 
:'t  an  unusual  rate,  and  say:     "What's  the  use?"     -r:",.  ' 
Topcka,  Kansas  H.  J.  Doe. 


FOUR  CYLINDER  SIMPLE  LCKOMOTIVE. 

To  THE  Editor: 

The  very  fine  four-cylinder,  balanced,  non-compound,  Atlantic 
^ype  express  locomotive  of  the  Great  Western  Railway  (Eng- 
land),  which    was    illustrated  ;ind    described   in   the  American 


Engineer  and  Railro.\d  Journal  for  February  last,  pages  56-59. 
has  been  run  upon  the  testing  plant  at  the  Swindon  Works  of  the 
company,  and  The  Engineer  (London),  in  its  impression  of  July 
5,  contains  the  following  interesting  remarks  relative  to  the 
performance  of  this  engine :  "The  highest  speed  attahiable  was 
byYi  miles  an  hour.  Beyond  this  the  air-compressing  brake 
could  not  absorb  the  poiijer.  The  steady  running  of  this  type 
of  engine,  as  compared  with  the  ordinary  two-cylinder  engine, 
is  quite  remarkable.  At  60  miles  an  hour,  the  hand  placed  on  the 
front  buffer  beam  felt  little  more  than  a  tremor.  With  two 
cylinders,  at  that  speed,  the  lateral  oscillation  on  the  bogie  is 
quite  violent."     The  italics  are  mine. 

Edward  L.  Colter, 
"■'-■'':''■  V :'  Assoc.  .\m.  Soc.  M.  E. 

25  Broad  Street,  New  York. 


LENGTH  OF  A  CURVED  LINE. 
To  THE  Editor  : 

Did  you  ever  try  to  get  the  length  of  a  line  bounding  an  ir- 
regular figure  with  the  planimeter  where  more  accurate  results 
were  desired  than  by  spacing  off  with  dividers? 

It  is  accomplished  thus :  Take  the  reading  of  the  in>trnment 
in  squat  c  feet  or  inches,  as  the  case  may  be,  and  extract  the 
square  root,  which  will  give  the  length  of  one  side  of  a  square 
of  equal  area  and  this  multiplied  by  4,  the  number  of  sides,  will 
give  the  length  of  the  surrounding  line. 


TaWe  a  figure  as  shown  above.  The  length  of  "a"  can  be  ob- 
tained by  subtracting  the  length  of  "b"  from  the  result  as  ob- 
tained above.     V  ;     > .  v      -^  W.O.Moody, 

Mech.  Eng.  I.  C.  R.  R.,  Chicago. 


First  Americ.\n  Turbine  Ste.nmsiiip. — It  has  been  erroneous- 
ly stated  by  a  number  of  the  railroad  papers  that  the  "Creole," 
which  is  now  being  operated  in  the  New^  York,  New  Orleans 
service  of  the  Southern  Pacific  Company,  was  the  first  large  tur- 
bine steamship  of  American  manufacture  to  be  commissioned. 
As  a  matter  of  fact  the  "Governor  Cob"  of  the  Eastern  Steam- 
ship Company  of  Boston,  which  was  launched  on  April  21,  1906, 
and  went  into  commission  in  October  of  the  same  year,  was  the 
first  large  ship  of  this  type  to  be  built  in  America.  This  ship 
has  a  length  of  290  ft.  on  the  water  line,  a  width  of  51  ft.,  a  draft 
of  14  ft-  and  a  tonnage  of  2,184.  It  is  equipped  with  Parsons 
turbines  of  5,000  h.p.  and  is  driven  through  three  shafts.  The 
ne.xt  large  ship  of  this  type  to  be  commissioned  was  the  "Vale" 
of  the  Metropolitan  Steamship  Company's  fleet,  which  was 
launched  on  December  i,  1906,  and  placed  in  commis-ion  June 
^7,  1907.  This  vessel  measures  407  feet  over  all.  has  a  63  ft. 
beam  and  draws  16  ft.  of  water.  It  also  has  three  turbines,  giv- 
ing a  total  of  10,000  h.p.  The  turbines  in  both  of  these  cases 
l)eing  arranged  with  the  high  pressure  in  the  center  driving  one 
shaft  and  two  low  pressure  and  reversing  turbines  driving  the 
two  other  shafts.  The  "Creole"  is  thus  apparently  the  third 
ship  of  this  type  instead  of  the  first.  It  measures  440  ft.  over 
all  with  a  57  ft.  beam  and  displaces  over  10,000  tons.  The  tur- 
bines for  the  "Governor  Cob"  and  the  "Yale,"  and  also  for  the 
"Harvard."  a  sister  ship  to  the  "Yale,"  arc  of  the  Parsons  type 
and  were  built  by  the  W.  &  .\.  Fletcher  Co.  of  Hoboken,  X.  J. 


S.AFE  Ferry  Service. — It  is  estimated  that  during  the  40  years 
of  regular  ferry  service  across  San  Francisco  Bay  that  300,000.000 
passengers  have  been  carried.  During  this  time  but  three  lives 
have  been  lost.  The  monthly  average  of  passengers  now  being 
carried  is  above  the  2  million  mark. 


About    600,000    persons    are    dependent    on    the    Pennsylvania 
Railroad  lines  for  a  livelihood. 
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(Established  1832)*  excellent    fuel    and    water    treating   plants    have    been    known    to 

A  BjipsQI^  A  ILl  suddenly  go  wrong  for  short  periods,  it   would  nut  do  to  desig 

E^^^^  ^  r\l  w/\f>|  M^  njite  the  engineman  by  that  short  and  ugly  word  without  marc 

N  C I N  E  E  i\  p°''"''  p'^''*- 
■  ^  ^^  aRid  ^"^  ^^  It  is  to  meet  such  conditions  and  put  accurate  information,  on 

RAILROAD  JOURNAL  which  just  action  can  be  taken,   in  the  hands  of  the  divisional 

superintendents    of    motive    power,    that    a    movement    is    bciii<r 
PUBLISHED    MONTHLY  ^      ,      ,  r     ,       ,  ,•••.■  '^ 

started  of  equippmg  some  of  the   larger   divisional   points  wuli 

•«r  A  »*  MB  «  *%  «•  what   is   locally   known   as   a  "chemical   laboratory."     This  con- 

K.     Pm.     VAN     A  K  9  O  ^.  Joists  simply  of  a  coal  calorimeter  and  a  few  simple  reagents  ;mi[ 

J.  S.  noN.s  vi.i:,  equipment  for  water  testing.     Orders  are  issued  that  all  repori. 

Business  Manager.  °^  engine  failures  due  to  poor  coal  shall  be  accompanied  by  ,, 

I^Q     NASSAU     STR.CCT      tlMW     YOli.K  ^''''^    sample    of    the    fuel    which    can    be    quickly    tested    and   ihr 

~ ■ — — -T^ — -  proper  action  immediately  taken  to  correct  the  trouble,  wherev  r 

R.  V.  WHKiliT. ;  |_,^||j^^^,^^  '  it  may  be.     Samples  of  the  water  supply  are  also  obtained  frmn 

E'  A.  A\  i-.Kii.r.  S  ^ stations    out    of    which    foaming   l)oilers    are    reported.      Wheri 

-    ~      AUGUST      IQ07  ~jrr"^^"^';-  •■  '.■■'.  water  softening  plants  are   in   general   use  a   daily   sample  nia} 

-    ^ ,        -— ^ — r- . ~  be  advisable  during  certain  periods  of  the  year  when  the  qualitv 

SabMcriptloiiM. — $2.00  a  year  for  the  United  Stales  and  Canada;  $^.50  a  ,,£  jj^^,   j..^^   water   ma\    lluctuate   widclv. 
year  to  Foreign  Countries  embraced  in  the  Universal  Postal  Union.  '  '  -  -  ' 

Remit  by  Express  Money  Order,  Draft  or  Post  OfUce  Order.  Such  an  equipment  does  not  require  an  e.xpert  cnemist  nor  the 

Subscription  for  tliis  t>at>er  zcill  he  received  and  copies  kept  for  sale  h\  the  i     i      ^-  ir  i  i    ■»    •  ^  u  -^  i  i 

Post  Off-.ce  News  Co..  217  Dearborn  St.,  Chkago.  III.  vvholc  time  of  any  employee,  and  It  IS  easy  to  see  how  it  could 

Damrell  &  Upham.  283  Washington  St..  Boston.  .Mass.  prove  to  be  an  excellent  investment  at  points  where  these  trouble-; 

Philip  Roeder.   SOT   Sorth   Fourth  St.,  .'it.   Louts.   Mo. 

R.  S.  Daiis  &  Co.,  3J«  Fifth  Ave..  Pittsburg,  Pa.  were   frequent. 

Century  News  Co.,  6  Third  St.,  S.  Minneapolis,  Minn.  

H-'.    Dawson    &    Sons.    Ltd.,    Cannon    St.,    Bream's   Buildings.    Lon- 
don, E.  C.  England.  Consider    for   a   moment   the   most    successful    foreman,   official 

"  or  even  president  you  know.     'Ihe  one   whom   the  men  all  ad- 

Ad-verti»ementm.— Nothing    will    be    inserted    in    this    journal    for   pay.  ■  ,     ,         vvhnm    thev    al-ullv     wnrk-    nvcrtinip    <ir    criv-p    iin    -, 

EXCEPT    IN    THE    ADVERTISING    PAGES.      The    reading   pages  will   contain  '""^t    .IIKI    tor    w  nom    tni\     gUUllv     work    ONcrtinu    or    gue    up    a 

only  such  matter  as  we  consider  of   interest  to   our  readers.  long   planned    OUtiug    to    help   OUt    of   a    tight    ti.X.      The    one    whost 

Contriftntionm.— Articles   relating   to   Motive    Po-.eer   Department    prol  men  are  working  for  the  road  and  are  proud  of  it.     Vou  know 
lems.   inchiding    the  design     construction     mamtcnance  and  op^^^^^^^^^  ,,  ,j    ^^       luckilv    thev    are    not    SO    verv    SCarCC. 

rolling   stork,    al.to   of    shops   and    roundhouses    iiid   their  equipment    art  -  -  J 

desired,     .-llso  early  notices  of  owcial  changes,  and  additions  of  neu-  What  kind  of  a  man  is  he?     Does  he  have  a  grouch  three  dav> 

eauipment  for  the  road  or  the  shop,  by  purchase  or  construction.  i    -■      ia  u  i       i     .u  •         •      ..  .  •       •■ :.      t-» 

equirmeni  I  __i_  ''  a  wcck ."'     Docs  he  overlook  the  wipers    good  morning   ?     Doo 

To   Siib«orll.erH.-7/.<r    Am fbican    Engineer   and   Railroad  Journal  i.*  i^p   ^^.^d  OUt   word   that   he   is   too   busv   to   see   VOU   when  you  call 
mailed  regularly  to  every  subscriber  each   month.     Any  subsinbcr  wlw  ,       »  ,  ,    '■  ,  .'    .  .         , 

fails  to  receive  his  paper  ought  at  once  to  no'.ify  the  postmaster  at  tiie  at  headquarters?     Are  the  men  afraid  to  ask  him  for  a  small 

nffirj>  ni  delivers    and  m   case  the  paper  is  not  then   obtained  this  omce  .  •,      r\  u      i  t-ec      w       •  ^^-  ^-        l 

should  be  notified,  so  tha^ ^      missing  paper  may  be  supplied.  favof?     Does  he  liave  any  difficulty  in  getting  apprentice  boys.' 

-  '■-  ■■■■'-    --V-r—  -No--     VV'hy  not? 

COWXENXS                                                       Think  it  over;  possibly  the  secret  is  not  so  very  deep. 
100.000  11).  Capacity  Uynamonieter   Car.   P.   R.    R 21)3*  -: . -. 

Average  Load  in  Box  Cars 2»y  j^^  j^j^  paper  '"Causcs  of  Leaks  in  Locoiiiotive  Boiler  Tubes." 

Power  Factor  in  Kailroa<l  Shops <»'^  '    ' 

Simple  Consolidation  Locomotive  With  Ualdwin  Superheater... 300  presented  at  the  last  M.  M.  Convention,  an  abstract  of  which  ap- 

Uiinit*   \ntes  on  the  Tests  at  the  St.    Louis   Exposition,   H.   H.    Vaufjlian  302*  r^i-      •  At       \f     r'     w^   ii  i        i  j 

SerSuppl?  of  the  United  States ...  304  pcars  on  page  315  of  this  issue.  Mr.  M.  E.  WelKs,  who  has  made 

Chicago's  Tunnel  System 304  this  subject  a  Special  study  for  a  number  of  years  and  who  is 

Valve  Ellipse  ^"'^'*=^.*°''- •••/•••.•••  •-p';,"; 3„-,  undoubtedly  in  a  poshion  to  speak  authoritativelv  upon  it,  states 

Electric  hquipment  in   Detroit   Kiver   i  iiiinel .s"-^'  j  r  r  .ft 

Triple  Hopi)er  Steel  Coke  Car,  P.  &  L.  E.  R.  K ..,,.>. .......^,.. 3o7  that  the  generally  accepted  idea  of  cold  air  entering  through  the 

Communications  -       -,  •  lire-lx)x    door    being    principallv    responsible    for    leaky    flues    is 

H.   J.    IJoe  s   W  ages ..^..  .> '."'<' ^"*  a     f  t-      .  i  j 

4-Cylinder  Simple  Locomotive.....'..,; .'.  .,•,.;.....  •  oOi)  erroneous  and  that  the  real  source  of  the  trouble  is  in  the  ejec- 

Length  of  a  Curved   Line .....,, 30J  ..  /  i  i  .  i  •    ..  ^     .. 

Kirst  .\inerican  Turbine  Steamship .; ...^. 30»  tion    of    cold    water,    causing    unequal    variation    of    temperature 

Testing  at  Division  Shops. .......... •-• 31"  ^j  different  tiiiics  in  different  parts  of  the  boiler.     This,  together 

Successful    Leaders    ; : .-. .  V .v 310  -..i    ..u       i  •.        r   •  .   ..•  ^   ^    j   .^     i_      xi       . 

Feed  u  atcr  Heating 3io  With  the  deposits  of  iiuTustation.  are  Stated  to  be  the  two  great 

Pennsylvania    Dynamometer    Car 310  causes    of   all    boiler    leakage. 

.\merican   Societv    for  Testing    Materials 311  ,  .  ,i        /-.  . 

Convention  of  the   .Master   Car  and  Locomotive   Painters-   Association..    311  Ihe    experiments    made    a    number    ol    years    agO    OH    the    Chl- 

Convenlion  of  the   Internationa!   Railroad   .Master  Blacksmiths'   .\ssocia-  cagO.    lUirlington   &   Quincy    Railwav   and   the    improvement    whicll 

{i^p        , ill 

(;anz  Steam  .Motor  Car,  Erie  R.  R 3U»  has  been  obtained  on  that  and  other  roads  along  lines  indicated 

Personals    313  j^y  jj^g  results  of  those  experiments  show  that   .Mr.  Wells's  point 

Mooks    •• «jio 

.\L  -M.  .Association,  .Abstracts  of  Reiiorts  and  Individual  Paiiers 314  IS  well  taken.     While,  of  course,  he  recognizes  the  value  of  the 

M.  C.  B.Vssociation    Abstracts  of  Committee  Reiwrts :{2i  ^ules   governing  pumiiiiig   and   of   dcvices    for  thorough   mixinc 

A    l-orged    Steel    Brake    Head 330  .  r       ,  ■,,      ,  ,  ,-..,.' 

.\  Reminiscence  of  the  Convention .>......  3.J0'  of  fhe   entering   feed.   Still   these  are  not   the  remedies   which  ho 

Car   Efficiency    ........ ...-. 33o  suggests.      The   trouble   is    in   the   introduction   of  comparativelv 

The   Lighting  of  a   Planing   .Mill .••.«■•.•  • 330  _  i        i     -i  i      i        i       ■      t  . 

Chemical  Fire  Engines  for  Ci^al  .Mine:.. .....-...,  .<.v, 330  cold   water  into   the  boiler   and  the   logical  correction  of  such  a 

.\  New  Radial  DriU._, ..,-^.i^; ..,■...;,...»,..,....... ..v.v>-:,y., 331  difficultv    is   to   heat   the   water  before   putting   it   in.  and   that   is 

Catalogs     ,...-:.i ..».-.....*..• 3.13  .-  I     1    •      .u-  \    r      i  i  i 

Notes yv..>. :..;.;..*>;». 332  what  IS  recommended   in  this  paper.     :\   feed  water  heater  does 

•  Illustrated  Articles.  >,....  :      ..;.      '■..::  "^^  necessarily  have  to  be  a  complicated  device  and  while  it  mav 

'  '  ■'  '■•''"  -^"-"-^ — ''■     i  ■    ■• —  require  the  use  of  pumps  in  place  of  an  injector  it  would  appear 

The  number  of  engine  failures  reported  as  due  to  "poor  coal"  that  the  very  probable  results  would  be  well  worth  the  effort. 

and  "toiler  foaming"  with  attendant  "leaky  boiler"  will  be  found  

on  many  roads  to  be  a  pretty  large  percentage  of  the  total  num-  [n  tests  of  any  kind  the  most  important  feature  is  accuracy 
ber.  In  many  cases  the  excuse  of  "poor  coal"  will  come  from  a„d  this  has  been  made  the  keynote  in  the  design  and  con- 
but  one  or  two  crews  (jn  a  division  and  the  indications  are  that  strnction  of  the  dynamometer  car,  recently  completed  by  the 
the  real  trouble  is  "poor  fireman."  Also  the  boiler  foaming  ex-  Pennsylvania  Railroad,  an  extended  description  of  which  is  given 
planation  will  be  given  where  nothing  but  treated  water  is  being  on  page  293  of  this  issue.  No  expense  or  trouble  has  been 
used  and  the  probable  trouble  is  careless  handling  of  injectors  spared  in  making  this  car  the  finest  of  its  kind  and  delicate  rc- 
and  throttle.  However,  as  cases  have  been  known  where  there  finements  of  adjustment  and  construction,  which  are  usually 
was  one  car  of  a  very  poor  coal  in  a  large  supply  of  generally  associated  only   with   high   class  physical   and   chemical    labora- 
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ti>ries  and  have  heretofore  been  considered  unnecessary  for  tests 
y)  such  powerful  machines  as  locomotives,  have  been  introduced 
ill  this  car. 

Hie  possession  of  this  excellent  instrument  for  the  testing 
of  locomotives  in  actual  service,  taken  in  connection  with  the 
locomotive  testing  plant  for  testing  under  controllable  conditions, 
gives  this  company  a  most  exceptional  equipment,  and  an  oppor- 
tunity for  studying  locomotive  design  such  as  has  never  before 
been  available.  /:  ;v^^.  ;vO->:,:;.;   />;■;- -.1;,;^' 


CONVENTION   OF  THE   MASTER   CAR   AND  LOCOMO- 
TIVE PAINTERS'  ASSOCIATION. 


AMERICAN   SOCIETY   FOR    TESTING  MATERIALS. 

The  tenth  annual  meeting  of  the  American  Society  for  Test- 
ing Materials  was  held  in  Atlantic  Cit\-,  June  20th  to  22nd.  The 
attendance  was  the  largest  in  the  history  of  the  society,  there 
being  268  members  and  guests  present.  The  total  membership 
in  the  society  is  now  925  as  compared  with  835  last  year. 

The  program  for  the  three  days'  meeting  included  61  separate 
subjects,  and  two  sessions  were  held  each  day.  Even  under 
these  circumstances  it  was  practically  impossible  to  cover  the 
work  outlined  and  it  was  necessary  to  read  many  of  the  papers 
oy  title  only  and  to  dispense  with  discussion.  Even  when  the 
society  is  divided  into  two  sections,  each  holding  its  sessions 
at  the  same  time  in  different  meeting  rooms,  it  is  easily  evident 
that  three  days  is  not  sufficient  for  the  work  of  the  association 
and  it  is  probable  that  nex;t  year  four  or  five  days  will  be  al- 
lotted. -•"■';; 

Probably  the  most  important  work  accomplished  at  this  meet- 
ing was  the  acceptance  of  a  report  of  the  committee  on  standard 
specifications  for  steel  rails  and  tlie  decision  to  submit  it  to  let- 
tiT  ballot.    '''■■'  ^--^  ^^■■-'y:'  'y--:^'-'^^:-'^'-^  .■.'/,.',:• '.-^i--.:.  '.:,>' 

The  paper  which  probably  attracted  the  most  attention  was 
<i\w  on  the  subject  of  "Corrosion  of  Iron,"  by  Allerton  S.  Cush- 
inan.  .Assistant  Director,  Office  of  Public  Roads,  Department  of 
\|,'riculture,  Washington,  D.  C.  Detailed  experiments  of  great 
value,  bearing  on  the  theory  that  rusting  is  a  product  of  electro 
lytic  action,  were  reported.  This  paper  was  thoroughly  illus- 
trated by  lantern  slides. 

.\mong  the  many  other  interesting  reports  and  papers  might 
bo  mentioned  one  by  Mr.  S.  S.  Voorhees,  which  gave  an  account 
of  the  practice  of  the  U.  S.  government  in  purchasmg  coal  by 
specifications.  These  specifications  are  based  on  a  definite  num- 
ber of  British  thermal  units  for  one  cent  and  it  has  been  pos- 
sil»le  to  obtain  in  egg  coal  50,000  B.  T.  U.'s ;  in  furnace  coal 
53.000  H.  T.  U.'s,  and  in  pea  coal  64,600  B.  T.  U.'s  for  one  cent. 
.\  number  of  cases  were  cited  where  bituminous  coal  has  also 
bi-cn  purchased  according  to  similar  specifications.  The  paper  by 
.Mr.  Robert  Job  on  the  "Causes  of  Failure  of  Cast  Iron  in  Ser- 
vice" was  of  much  interest  and  value.  It  dealt  quite  largely  with 
the  selection  of  the  proper  grade  of  pig  iron  and  the  use  of 
fcrro-manganese  in  making  locomotive  castings. 

The  address  by  the  president,  Dr.  C.  B.  Dudley,  upon  the  sub- 
ject of  "Enforcement  of  Specifications"  was  a  most  valuable  and 
interesting  treatment  of  this  difficult  subject.  He  laid  special 
emphasis  upon  the  great  importance  of  the  railroads  using  spe- 
eial  care  to  exclude  defective  material,  especially  where  it  might 
affect  the  safety  of  transportation  or  the  lives  of  passengers, 
"r.  Dudley  drew  special  attention  to  the  fact  that  producers 
and  dealers  in  railway  supplies  with  practically  no  exceptions, 
1'rcftrrcd  to  do  an  honest  business  at  a  fair  price  and  would 
.iKvays  do  so  if  it  were  not  for  certain  conditions.  Among 
these  conditions  he  mentioned  badly  worded  specifications,  whose 
meaning  was  not  perfectly  clear,  also  unreasonable  requirements 
•"  specifications.  Again  the  mistakes  of  subordinates  are  fre- 
<inent  causes  of  trouble,  an  instance  mentioned  being  where  five 
barrels  of  an  inferior  grade  of  oil  were  included  in  an  order 
^f  50  barrels  by  a  foreman  who  had  only  45  barrels  of  the  proper 
Krade  at  hand.  Some  other  similar  affecting  conditions  were 
also  mentioned.  The  whole  address  is  full  of  good  advice  on 
the  proper  procedure  in  testing  materials  and  the  course  to  be 
♦'"'Ken  in  those  found  to  be   defective. 

The  meeting  as  a  whole  was  the  most  successful  in  ttie  history 
<^f  the  society.  - 


The  til irty -eighth  annual  convention  of  this  association  will  be 
held  in  St.  Paul,  Minn..  September  10  to  13.  The  Hotel  Ryan 
has  been  selected  as  headquarters  and  low  rates,  which  can  be 
obtained  by  addressing  the  secretary,  have  been  secured.  Since 
several  other  organizations  are  scheduled  to  meet  in  St.  Paul 
at  this  same  time  it  is  advisable  for  all  who  desire  to  locate  at 
headquarters  to  secure  their  accommodation  at  the  earliest  pos- 
sible date.  The  subjects  to  be  discussed  at  the  convention  arc 
as  follows : 
-The  painting  of  steel  passenger  equipment,  (a)  How  should 
the  interior  be  treated?  (b)  How  should  the  exterior  be  treated? 
A  composite  paper  bv  John  I).  Wright.  H.  M.  Butts  and  R.  J. 
Kelly. 

Plainness,  problems,  perplexities  and  prophecies,  pcrtaming  to 
the  present  day  railway  paint  shop.  Individual  paper  by  Cha>. 
E.  Copp.  r^V '•:-'/:;: 

Disinfecting  passenger  cars  at  terminals.  What  is  the  most 
improved  method  of  disinfecting  passenger  equipment  at  ter- 
minals to  comply  with  state  laws?  H.  E.  Smith,  R.  W.  Mahon. 
and  A.  J.  Bruning. 

The  cleaning,  coloring  and  lacquering  of  metal  trimmings, 
lamps,  etc..  for  passenger  equiptnent  cars.  B.  E.  Miller.  Geo. 
Warlick  and  Chas.  A.  Cook. 

Painting  locomotives  and  tenders,  (a)  What  parts  should  be 
varnished?  (b)  What  parts  can  be  treated  with  enamels  to 
advantage?  (c)  Is  it  advisable  to  use  asphaltum  or  oil  paints? 
John  H.  Kahler.  W.  A.  Buchanan,  and  Eugene  Daly. 

To  what  extent  may  the  various  linseed  oil  substitutes  and 
drying  oils  be  used  in  the  painting  of  cars  and  locomotives  ?  W. 
O.  Quest  and  vV.  H.  Smith.  "  '     ■'    •^■"' 

Queries. — Have  you  found  any  material  or  coating  that  will 
resist  the  action  of  rust?  Discussion  to  be  opened  by  Chas.  E. 
Becker. 

Denatured  alcohol.  Is  it  a  satisfactory  substitute  for  pure 
grain  alcohol  for  railroad  painters'  use?  Discussion  to  be  opened 
by  W.  J.  Orr.  :  ;■  ; 

Is  it  advisable  to  apply  three  coats  of  body  color  to  a  car.  if 
two  coats  will  cover?  Discussion  to  be  opened  by  John  Gear- 
hart. 

Can  the  lasting  qualities  of  light  colored  freight  car  stencil 
paints  be  improved?    Discussion  to  be  opened  by  Warner  Bailey. 

From  a  painter's  standpoint  is  pressed  fibre  as  durable  as  a 
three-ply  wood  veneer  head-lining  for  passenger  equipment? 
Discussion  to  be  opened  by  O.   P.  Wilkins. 

What  should  be  the  nature  of  a  detergent  for  i^ii-wray  paint 
shop  use?     Discussion  to  be  opened  by   B.  E.  Miller. 

Mr.  A.  P.  Dane,  Reading.  Mass.,  is  secretary  of  the  association 
and  slioidd  be  addressed  for  all  information  concerning  the  con- 
vention, i 


CONVENTION   OF    THE   INTERNATIONAL    RAILROAD 
MASTER  BLACKSMITHS'    ASSOCIATION. 


The  fifteenth  convention  of  the  above  as.sociation  will  be  held 
in  Montreal,  Canada.  August  20  to  22.  The  Bath  Hotel  has 
been  selected  as  the  headquarters  and  a  rate  of  $2.50  per  da\ 
for  each  person  has  been  secured.  The  subjects  which  will  be 
discussed  at  this  meeting,  together  with  the  chairman  of  the 
coinmittees,  are  as  follows:  "Flue  welding."  John  Conners. 
"Tools  and  formers  for  bulldozers  and  steam  hammers,"  G.  M^ 
Stewart.  "Piece  work,"  Grant  Bollinger.  "Discipline  and  cla>- 
sification  of  work,"  S.  Uren.  "Case  hardening  methods,  time 
taken  and  samples.''  Geo.  Masser.  "Best  fuel  for  use  in  smith 
shop,"  Jos.  Jordan.  "Frame  making,  either  steel  or  iron :  also 
repairing  frames,"  Grant  Bollinger.  "Thermit  welding,"  Geo. 
Kelly.  "What  can  each  member  do  to  increase  the  usefulness  of 
the  association,"  G.  F.  Hinkens. 
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1 20    HORSF.-POWER   GAXZ    STEAM    MOTOR   CAR — ERIE   RAILROAII. 


GANZ  STEAM  MOTOR  CAR. 


Erie  Railroad. 


The  Erie  Railroad  during  the  past  few  weeks  has  had  in  op- 
eration on  one  of  its  suburban  lines  near  New  York  a  Ganz 
steam  motor  car,  which  is  shown  in  the  accompanying  illus- 
trations. This  is  the  first  car  of  this  type  to  be  constructed 
in  this  country  and  was  built  at  Dayton,  O.,  by  the  Railway  .-Kuto 
Car  Company  of  New  York,  which  company  controls  the  Ganz 
patents  on  this  continent. 

In  brief,  the  car  consists  of  two  compound  enclosed  steam 
motors  of  60  h.p.  each,  which  are  mounted  on  the  forward  truck 
and  drive  the  axles  through  gearing.  In  the  forward  end  of  the 
car  above  the  truck  is  a  steam  generator  which  furnishes  super- 
heated steam  at  270  lbs.  pressure  for  the  motors. 

The  car  body  is  of  wooden  construction  and  in  exterior  ap- 
pearance is  very  similar  to  a  composite  passenger  and  baggage 
suburban  car.  It  measures  58  ft.  over  all  and  seats  50  pas- 
sengers. The  compartment  at  the  forward  end  is  6  ft.  long  and 
contains  the  steam  generator  with  its  accompanying  pumps  and 
also  the  control  apparatus  for  the  motors,  engineer's  brake  valve, 
etc.  The  fuel,  which  is  either  anthracite  coal  or  coke,  is  carried 
in  a  bunker  in  the  forward  end  of  the  car  projecting  out  beyond 
the  car  body  and  arranged  to  be  filled  from  the  outside.  This 
bunker  will  hold  enough  coal  for  a  continuous  run  of  50  miles. 
Just  back  of  the  generator  room  is  a  6  ft.  compartment  for  bag- 
gage, behind  which  is  a  smoking  compartment  to  seat  12  pas- 
sengers. The  remainder  of  the  car  is  a  general  passenger  com- 
partment. This  car  weighs  45  tons  in  working  order.  It  will  be 
remembered  that  the  car  which  is  being  built  by  this  company 
for  the  Chicago,  Rock  Island  &  Pacific  Railway  (see  American 
Enoixeer  and  Railroad  Journal,  April,  1907.  page  141)  weighs 
but  26  tons  and  is  of  approximately  the  same  size.  This  dif- 
ference in  weight  is  due  to  the  fact  that  the  Rock  Island  car  is 
to  be  of  all  steel  construction,  while  the  Erie  car  has  a  wooden 
body. 

I  he  steam  motors  have  cylinders  4.7  and  6.7  x  5.5  in.  and  arc 
arranged  so  that  either  can  be  operated  independently  or  both 
work  together.  The  maximum  tractive  eflFort  is  3,700  lbs.  They 
are  completely  enclosed  in  dust  proof  cases,  which  are  partially 
filled  with  oil  so  that  all  moving  parts  receive  continuous  an<l 
thorough  lubrication.  The  cylinders  are  steam  jacketed  and 
the  motors  are  to  be  operated  at  a  normal  speed  of  600  r.  p.  m.. 
although  they  will  run  satisfactorily  up  to  900  r.  p.  m.  A  by-pass 
valve  is  provided  for  admitting  high  pressure  steam  to  the  low 
pressure  cylinder  to  increase  the  tractive  effort  at  starting  or 
when  otherwise  necessary.  The  motors  are  hung  from  the  frame 
of  the  truck  by  spring  suspension,  the  steam  connections  to  the 
generator  being  flexible.  Universal  joints  are  fitted  to  all  of 
the  operating  rods  for  controlling  the  motors.  There  is  an  in- 
termediate shaft  interposed  between  the  crank  shaft  and  the 
driving  axle  which  carries  three  gears,  one  being  in  permanent 
engagement  with  the  gear  wheel  on  the  axle,  and  the  other  two 
being  fitted  with  friction  clutches.  These  are  of  different  diame- 
ters and  can  be  thrown  in  one  at  a  time,  one  combination  giving 
full  gear  and  the  other  half  gear  speed. 

One  of  the  illustrations  shows  the  all  steel  truck  which  carries 


these  generators.  This  truck  is  specially  designed  for  this  pur- 
pose and  is  practically  identical  with  the  trucks  used  on  the  Ganz 
cars  abroad. 

The  steam  generator  is  42  in.  in  diameter  and  5  ft.  high.  It  is 
of  the  water  tube  non-explosive  type  and  consists  essentially  oi 
four  steel  cylinders  arranged  concentrically.  The  spaces  between 
the  two  outer  cylinders  and  the  two  inner  ones  form  the  water 
legs  of  the  boiler  and  these  two  spaces  are  connected  by  a  large 
number  of  small  tubes  which  constitute  the  bulk  of  the  heating 
surface  of  the  boiler.  The  water  level  is  below  the  upper  tubes 
and  hence  these  act  as  a  superheater.  The  total  amount  of  water 
in  the  boiler  is  comparatively  small  and  a  continuous  feed  is 
provided  from  the  pumps.  This  boiler  has  a  heating  surface  of 
212  sq.  ft.  and  a  grate  area  of  6  sq.  ft.  It  is  rated  at  120  h.p.. 
delivering  the  superheated  steam  at  270  lbs.  pressure.  It  is 
claimed  that  steam  at  this  pressure  can  be  obtained  in  from  20 
to  30  minutes  from  cold  water,  using  either  coke  or  anthracite 
coal. 

Provision  has  been  made  for  easily  exposing  the  tubes  for 
cleaning  and  the  boiler  is  provided  with  a  patented  construction 
at  the  mouth  of  the  feed  pipe  by  means  of  which  the  feed  water 
assists  in  cleaning  out  any  mud  that  clings  to  the  tubes.  The 
water  supply  is  carried  in  a  tank  of  600  gal.  capacity  built  in  the, 
underframe  of  the  car.  •••;'  ; 
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The  air  brakes  are  of  the  Westinghouse  type,  the  air  com- 
i  iissor  being  mounted  on  the  trailer  truck  and  driven  from  one 
'  1  the  axles  of  the  truck.  Lighting  is  by  Commercial  acetylene 
u  i>  and  the  car  is  heated  by  steam. 

This  car  is  designed  for  a  speed  of  40  miles  per  hour  on  the 
! wl  and  15  miles  an  hour  on  two  per  cent,  grades  and  will  haul 
i  trailer  at  a  speed  of  30  miles  per  hour  on  a  level  track.  In  a 
incnt  trial  trip  a  speed  of  45  miles  an  hour  w*as  maintained.;  .' 


PERSONALS 


^fr.  S.  J.  Merrill  has  been  appointed  master  mechanic  of  the 
Lnion  Pacific  R.  R.  at  Denver,  Colo.  '•'  '"'■:  ■^-^T' 


Mr.  Albert  T.  Van  Antwerp,  master  carpenter  of  the  Penn- 
\  Kania  Railroad  at  East  .\nrora.  X.  V.,  died  June  16.  .\ge  65 
\cars. 


Mr.  W.  S.  Kenyon  has  been  appointed  master  mechanic  of 
tile  fourth  division  of  the  Denver  &  Rio  Grande  R.  R..  with 
Iieadquarters  at  Alamosa,  Colo.,  vice  Mr.  G.  W.  Mudd,  resigned. 


Mr.  William  Baird  has  been  appointed  general  car  inspector 
"f  tlic  Chicago,  Burlington  &  Quincy  Lines  west  of  the  Mis- 
"  iiri  River,  with  headquarters  at  Lincoln,  Neb.,  vice  Mr.  E.  S. 
liarstow,  resigned.  ■''''■'''•■'• '^' ■■''^' "' 


Mr.  W.  J.  Wilgus,  vice-president  of  the  Xew  York  Central  & 
"lulson  River  Railroad,  who  has  been  in  charge  of  the  electrical 
"i^tallation  from  its  inception,  has  tendered  his  resignation  to 
'■■ike  effect  October   i. 


Mr.  W.  O.  Thompson,  assistant  superintendent  of  motive 
I'ower  of  the  R.,  W.  &  O.  division,  has  been  appointed  master 
^•T  builder  of  the  New  York  Central  at  East  Buflfalo,  to  suc- 
■^ed  the  late  James  Macbeth. 


•*lr.    H.    C.    Manchester,    master    mechanic    of    the    Boston    & 
-\lame  R.   R.  at   MechanicsvillCj  X.   Y.,  has  been  appointed  as- 


sistant  superintendent  of  motive  power  of  the   Maine  Central 
R.  R.,  with  office  at  Portland.  Me. 


Mr.  D.  D.  Robertson  has  been  appointed  master  mechanic  of 
the  Lehigh  Valley  R.  R.  at  Sayre,  Pa.,  succeeding  Mr.  .\.  C. 
Adams,  resigned.  Mr.  Robertson  was  until  recently  general 
master  mechanic  of  the  Fort  Worth  &  Denver  Citv  Rv. 


Mr.  W.  H.  Chambers,  assistant  master  mechanic  of  the  Den- 
ver &  Rio  Grande  R.  R.  at  Helper,  Utah,  has  been  appointed 
to  the  new  office  of  master  mechanic  of  the  Denver  &  Rio 
Grande  R.  R.,  the  Rio  Grande  Western  Ry.  and  the  Colorado 
Midland  Ry.     Headquarters  at  Grand  Junction,  Colo. 


Dr.  W.  P.  M.  Goss,  dean  of  the  school  of  engineering  at  Pur- 
due University,  has  resigned  to  accept  the  deanship  of  the  en- 
gineering schools  of  the  University  of  lUiirois.  Dr.  Goss  has 
been  at  Purdue  since  1879,  when  he  organized  the  department 
of  which  he  has  since  been  the  head.  He  is  a  graduate  of  Mas- 
sachusetts  Institute  of  Technolog\-. 


Mr.  James  Macbeth,  master  car  builder  of  the  Xew  York  Cen- 
tral at  East  Buffalo,  died  on  July  5  at  his  home  in  Buffalo, 
N.  Y.  Mr.  Macbeth  was  born  in  Aberdeen,  Scotland,  and  be- 
gan railroad  life  in  this  country  in  1859  as  an  apprentice  in  the 
machine  shops  of  the  Great  Western  Ry.  of  Canada.  He  had 
been  in  the  position  he  held  at  the  time  of  his  death  since  1893. 
Mr.  Macbeth  was  a  charter  member  of  the  Central  Railwav  Club. 


BOOKS 

Proceedings  of  the  American  Railway  Association  Meeting,  held 
in  Chicago,  April  24,  1907.    W.  F.  Allen,  secretary  and  treas- 
urer, 24  Park  Place,  Xew  York  City. 
This  copy  of  the  proceedings  contains  a  list  of  the  members 
of  the  association,  together  with  a  list  of  the  members  of  the 
man\-   committees   of   the   association.     It    includes   complete   re- 
ports of  all  the  committees,  together  with  the  discussions  there- 
on.    An  appendix  is  included,  giving  a   report  of  the  car  hire 
meeting  held  on  Xovember  9,  1906.  and  the  informal  conference 
of  owners  and  users  of  cars  held  on  .\pril  22,   1907. 


Railroad  Men's  Catechism.     By  Angus  Sinclair,     liound  in  Cloth. 
216    pages.      414    X   6i<    in.      Illustrated.      Published    by    the 
.\ngus  Sinclair  Publishii^g  Company,  136  Liberty  Street.  Xew 
York.     Price,  ^1.00,''%  y-y;''^-- ■/''•'''■  ■:r:^' 
.This  book  includes,  in  catechism  form,  a  large  amount  of  in- 
formation  which   will  be  useful  to  all   classes  of  railroad   men. 
The  questions  cover  the  entire  practice  of  train  operating  and 
explain   all   details  of  mechanism.     The   basis   of  the  questions 
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used  in  this  book  are  a  series  prepared  for  the  examination  of 
engineers  and  firemen  employed  on  one  of  the  leadmg  railway 
systems.  To  these  have  been  added  many  others,  including  the 
20  questions  and  answers  on  the  standard  code  of  the  American 
Railway  Association.  A  section  on  mechanical  calculations  has 
also  been  added.  The  book  is  illustrated  where  necessary  and 
will  be  found  to  fulfil  its  purpose  in  a  very  satisfactory  manner. 


Forty  Thousand  Dgll.vrs  a  Day  for  Xew  Equipmext. — .\c- 
cording  to  figures  recently  compiled  in  the  Xew  York  office,  the 
Harriman  Lines  have  been  spending  an  average  of  $40,000  a  day 
for  new  equipment  during  the  past  five  years. 
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pv  The  Erie  RatiroiWltlurhii;  tin   ii;i>t   lew  wtcks  h;i>  had  in  np- 
.  ^falicyh  V«' ' <^»ne  !i^^  >ls  suburkin   linos    mar    Xew   York  a   (ianz 
r'>te;i!li;Vr1v>toT   car/  wlikii    is.  shown    in    the   aociMnpanyiny   illus- 
tration*.     This    is   the.  lirst   car   i»t    this   type   to   be   constructed 
in  this  cotiiitry  and  was  Imilt  at  Oayton.  C)..  by  the  Railway  Auto 
Car  G-nipany  of  Xcw  Viirk,  which  cumiKiny  coninds  the  Cian/ 
;  patents  uu  this  .continent.      '  /v* "  j:,;f;.  ■  ;;  "  -  ;'    :-^-  =;' ''.^f^  "  v;-.  ':••'. 
;^3n   brief,    the   I'ar  consists   oi  two   compound    enclosed    -team 
■motors  of  '«  h. p.  each,  whicli  are  mounte<l  on  the  forwanl  truck 

V  an<l  drive  tlie  axks  throngii  yiarins;.     In  the  forward  en<l  of  the 
:  ciif.atinVc  the-  truck  is  ii  steam  generator  which   furni-lus  ^.ul>er- 

.' Heat etl  steam  aJv7«>Jbs.  pressure  lor  the  inotors.  V      ,.,■;.. v 

■  :-  The  car  body  is  of  wooden  con>truction  and  in  cxtcrinr  np- 
'••■pi-sirance  is  very-  similar  ti>  a  coiupjj>'ite  passeni:er  and  baggage 
:  siiburbaii  car.  '  ■  it  iiwisnrc^  58  ft.  over  all  and  scats  30  pas- 
"v.  scfigers;  -  The  com^^^^^  enri  is  6  ft.' long  and 

coirtums  the  steain  generator  witli  it--  ;icci>mi)atiying  puni])>  and 
_  Jivlst)  the  control  aj>i)ar:itus  fi>r  the  nif)tors.  engineer's  brake  v.alve. 
:  etc.  -f he  fuel/ which  is  cither  aiuhracite  coal  or  coke,  is  carrie<l 
.;./in  .u  jbaiiker  ii>  the^forwarel  e»nl  ot  the  car  projecting  .>ui  beyond 

ihe  car  b<)dy  and  arranged  to  be  filled  from  the  oiilsitle.  Ihis 
.binikcr will  hold  enifngh  coal  ftir  a  ct>ntiimous  run  of  30  utiles. 
.ivjust  kick  of  the  generator  r<K«ui. is-  a.  6  ft.  compartment  fi>r  bag- 
ygragfe. 'jbeH»i<l"^vhich:5s  as^^  to  seat  I.;  iias> 
■\'>enijcr>i.  The  rtrtiairider  of  the  car  is  a  general  passenger  com- 
'paniiien-t  1'lirs  car  Weighs  45  tf)ns  in  working  onler.  It  will  be. 
f,  renieinbered  ih^il  the  car  which  is  being  built  by  this  company 
■for  the  €lvi€Jag<^  Kuck  islaml  &  Pacitkv  Railway   (see  Amkricax 

V  "i-Ix^tJttKK  .\>'Jv  RvLHO.srr  J^^^  .April.  ]<X'7-  P>i."^*  141)  weigh- 
vbiit  j<>.  tolls  :ind  is  of  approximately  the  »ame  si/e.  This  dif- 
'fer<t>ce  jnwetglit.  i.s  «luv  to  the   fact  that  tlie   Rock   Island  car  is 

ii>./t>e  /if  ail.  jU,t-*cl  :5.X»»i*^tr«,eti<>ty  while  the  JC fie  ear  lias  a  wooden 

7~:V   lhe-;^tcani'Hit.iMt's  have  cytihdor>  4J  an(r  frf  X  ^.$  in.  and  an 
af ranged   so  that   cither   can  be   otx-rated   independently  or  botli 
w..rk  together.     The  nlaximuni.  tnicti\  e  effort  is  3.700  lbs.     They 
„  V-atif  ojinpletvly  enclosed  in  (Just  proof  cases,  which  arc  i)artiall.\ 
.  ,  iille«i  whb  oil   so  that  alt  moving  parts  receive  continuous  niul 
thorougli    lubricatiinr.      The    cylhiders    are    steam    j.acketed    and 
the  motors  are  to  be  operated  at  a  normal  si>eed  of  (kx)  r.  p.  ni.. 
although  they  Wiir  ntti  satisf.actorily  up  to  goo  r.  p.  ni.    A  by-pass 
valve  is  provided  for  admitting  high  pressure  steam  to  the  low 
I»rcssure  cylinder  to  increase   the   tractive   effort    at    starting  or 
when  otherwisf  necessary.    The  motors  are  hung  from  the  frame 
«>(  tlie  triick  by  spritig  suspeiTsion.  the  steam  connections  to  tlie 
genetatbf  bviijg   fiexible.     Universal   joints   arc   fitted  to  all   of 
the  operating  Voits   for  controlling  the  tnotors.     There  is  an  in- 
termediate   shaft   interposeil    between    the    crank    slijitt    and    the 
driving  axlcwhich,  carries  three  gears,^  onrc  being  in  iiernianent 
ensjagenient  with  the  gear  wheel  on  the  axle,  and  the  other  two 
.-being  fitted  with   friction  chilches.    These  are  of  different  diame- 
'■   ters  an«l  can  be  thrown  in  one  at  a  time,  one  combination  giving 
full  gear  and  the  other  half  gear  si>eed.      ;'    •  -  •  '    -';•  .  '/.■■'■     .-'• 
.>f>iie- of  the  ilhistratious  jibov^s  the  all  steel  truck  which  carries 
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these  generators.  This  truck  fs  specially  designed  for  this  puf'.' 
.pose  and  is  practically  identical  with  the  trucks  used  oil  the  GaiiV, '^ 
'  jcafs  abroad.  ■  !'^-V  •''"■'. '''''■:^-r }^-  ^- -■.■'■■i/: 'I 

The  steam  generator  is  4J  in.  in  diameter  and  5  ft.  high.     hi-. 
t:>f  the  water  tube  non-explosive  type  and  consist>  essentially  tit  -. 
four  steel  c\linders  arranged  concentrically.      The  spaces  betweejT^ 
the  two  outer  cylinders  an<l  tlie  two  inner  ones  f(jrm  the  water 
legs  of  the  Iwiiler  and  these  two  s[Kices  are  cotmectcd  by  a  faTgu-  ; 
number  of  sin;ill  tubes   which  constitute  the  bulk  of  the  heatir'gV., 
surface  of  the  boiler.      I'he  water  level  is  below  the  upper  tub; -'y 
and  hence  these  act  as  a  sujierhealer.     The  total  amount  of  Wat'  V  j' 
in    tile   boiler    is   comparatively    small    and    a   continuous,   feed   is- 
provided   from  the  pumps.     This  boiler  has  a  heating  surface  f if ;•. 
jij  s(i.  ft.  and  a  grate  area  of  0  .s(i.   ft.     It  is  rate<l  at   i_>o  b.ife' 
delivering    the    superheate«l    steam    at    _7o    lbs.    pressure.      It    i-.'- 
claime<l  that  steam  at  this  pres^ure  cm  be  obtained  in  f roin  3:.;  I' 
to  30  minutes   from  coM  Water,  using  either  coke  or  anthrHeiu    . 
coal.  ^.,       ^ 

Provision    l);is    been    madi-    for    easily    exposing    the    iiibes.  f'>i/ 
cleaning  and  the  boiler  is  provided  with  a  patented  constritvt.i<ii>.; 
at  the  mouth  of  the  feed  ])ipe  by  means  dt  which  the  feed  Water    ; 
.-i.ssists  in  cleaning  out  any  mud  that   dings  to  the  tubes.     Tti; 
water  supply  is  carried  hi  a  tank  r.fotHj  gyij.  capacity  built  in  tin"    ; 
underframe  of  the  car.  ••'  ■.!!\'     ..••.•;     \'\\'  %'=.'"■.    '  ?'-C 


. .  ■*  ■  .  ■> 
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'■i  ':     "     11     '■  1 


Mr.  Eli,  D:  Robertson  has  bct»i  ajjpoinicd  ma>tcr  niccliaiiji<  of: 
the  Lehigh  VatllcyR.   R.  ar^?>v;i5c,  Pai  siKxccding  ^Ir^^' ;^^ 

Atlains,    rohigiicd.  Mr.    Rf^lHrtsuh    was    until    reccinly.  .{fv'H^r-il 
master  luecluiiiie  of  tJit-  l"ort  Worth  &.  DciivcrCity  Ry.    ;.    -. ;:    -■  , 


Mr.  \y,  HV  GhamlxTS,  assMaui  master  uicchaiiic  of  thi.-  Di^t:' 
ver  &   Rio  Gramlc  R.  R.  at   Iklptr.  Utah,  fias  been  appoiiTlcd 
to    the    new    office    of  ln.'t^ter   mechanic   of   the    Denver    ^-Ri": 
Gramk-   R.   R..   the   Rio  Graiule.  \Ve>tern   Ry.   auU   the  C<'l<)ra<J-> 
Midlaivtl   Ry;;    Headcjuariers  at  Grand  Jiinciionp  Colo;": 


Dr.  W.  F,  Mi  Go?is,  dean  x>f  the  schoWfof  en^hiCeruVij  at'  i*ut--_ 
due  University,  has  ^c^igned  lo  accept  the  .deaiishiir  of  the '«i- 
gintcrinj?  sc.liool.s  of ;  The  UnivcrsiUy  of  lllii*i>is;.. .  I^  Gio*V  htis 
been  at  Purdue  snicv  ii*79,\vheii  he  organized  the  departnuin 
of  whiclj  he  hat^  since  been  the  head.  He/is, a  graduate  of  Mas- 
sacliu.>ctt."»  jLustitute  *>t    Teclmob'gy.  r '       -,\,        !  •    ■' 


Mr.  James  Macbeth,  master  ciir  buihler  of  the  Xew  A'ork.Cerin 
trai  at  East  Buffalo,  died  on  July  5  at  his  home  in  Buffalo. 
N. A.  Air.  Macbeth  was  born  in  Aberdeeu.  Scotland,  and  be- 
gan railroad  life  in  this  country  in  1859  as  an  appremice  in  the 
machine  shops  of  the  Great  Western  Ry.  oi..Ganada.  -ffe  had 
been  in  the  positk)n  he  held  at  the  timc^  ofhis  death  since  1893. 
Mr.  Macbeth  Avas  a  charter  member  of  the  Central  Railwav  CWb.; 
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■lijii:  air  brakes  are  of  the  Westini^house  tyiie;  the  air  cOiti- 
:.-><>r  being  mounted  on  the  trailer  truck  and  driven  froiti  one 
vttkivrtNieS;  of  the  truck.  Lighting  i.s:.bv  Cominercial  acetylene 
-^.;l«id  the^car  is  heated  by  >teaiii..;.v^^^^^,/;y:>.;r 
Hiii.»  car  i.s  (lesitjne<l  for  a  speed  of  46  niiles  per  hour  (ui  the 
=\  J' and  15  miles  an  hour  on  two  per  cent,  .tirades  and  will  haul 
W-.tiiej-  at  a  .speed  of  30  miles  per  Itoitr  on  a  level  track,  lu  a 
: .  ri^f^irifil  trt|).a  speed  of  45  iniks  aii:  lioitr  ;\ika.s  >ijaintuincd;  ;. 


.:i*rotec^ings  of--the  Americatr  Railway  As^ociatirm'Xfeetin?:.  held 
:{;v:V^in  Chicago,  A jiril  24.  1907.  XV.  F.  Alien,  Secretary  and  treas- 
■■]  ;:^  ;\Mrer,  2y^ ;  I*aTli  Place,  Xe^r  York  Cityv  •  -S    :i^  ' 

This  Copy  ot  tin-  proceediiigs  coiviaitts  .a-  list  of  die  member*:  • 
of  the  a>M>ciati<jn,  iogether  with  a   list  of  the  members  of  thv 
.many   c*>niniittees   of  thv   association.      It    include>   complete   re-    • 
.-pE>fts  of  all  .the  coniuiitlecs.  together  -vvfth  the  dtsCus-Mons  Ah<e?ej-'  - 
(.«.     An  appendix   is   included, /^iviiig  a  r«rt»iirt  pf  thv'  car  hire; 
tiieeting  held  on  Xovember  o.  t'lofi;  and  the  intVirinal, conference 
qlo.\vnv'>,5wd^ users  of  cars  held  on  April  Jj;  igoj.  ' 


PERSONALS 


?v■!^/"^^t^:S•jf.  Merrill  has  been  ap|)<dnte(l  j]tinster  iiiiechanic  pi  tii^ 

.  .l-^-^^'iv  iPaeilic   R.    R.   at    Denver.   Cojo.';- V,.:'^  ;^  ;;v;:*.^.•;^-^^ 


'  v';  Mr,  Albert'  t.  Van   Antwerp,'  nlaster  carpenter  of  the  Pefrii- 
'' •  ?;>.vY'Wa^.RailtN;»iid  at  lCa>t  Auri>fa,,  X.  A'.;  died  J;«ne  -K^^^   A^e^^65, 


}vRallroad  Men's  Catochisni;  By  Aiigus  Siuclair  rtound  in  CJoth. 
.  ,,v  2tf)  pa!i:es;  4'4  X  6' ^  itt.lihistrated.  Published  by  the 
....'v 'J  .V.)gtt.-<  Sinclair  t^ildi.-liing:.C<.>nipuiiy,.  i.V'  Libetiy  StrcULt.  Xi w 

^'    •  Tliis^  ;bo*>k  iliclude2^,  it>  ctiteehism  form,  a  large  am<ittttt;.<»liii-'^ 
'  \fothration   which   will  be  useful   t<>  all  classes  of  T^ilrv'adiiKii. 
'1  he  (juestions  cover  the  entire  pfaciic<-  «!f..tra4«  opemtinif  and 
explain  all  details  of  tncchani>m.     1  Ik*  ba>'fc  of.  the;  «iue>ti<ms 


;v-f;lt.  ^V;   5J   KenyOn   has   been   ai>pointvd  'htaster   mechajiic  of- 
iV-nhh   division   of  the    Denver  &    Rio  Grande    R    R.   witli 
i'iuarier,s  at  Alamosa.  Gdo.,  viceMr.  (1,  \V;  .Alpdd.,res,ij 


i^ .  .)1f. WilliaHi   fiaird   has  been  appoitUetlgetUTal  ear  .iiisi«hctOf; 
■;..!:  the   Cliica;,ro.    Rurlinuton   &  Quinc\    Lines   wc.--t   of  the    Mi^-  ^ 
-  ^ffi  River,  with  headquarters  at  Lhiccdu.  Xcb-,  vice -Al^- -E.  .S^ . 

i-;oTstuw,  resigned. ^       V"'    :■-'■"    '    -  '     v:. ;:;.;, /v■*■v.;f";'';;■^•^•■;:;'":^'^^ 

' —^Ir.  W.  J.  \Vi1i»us.  vice-president  of  the  XcwYokrk  Central  & 
.  /'HlNin  River  Railroad,  wh<»  has  been  in  charge  of  the  electrical 
,';!;^t.'dJation    from   its   inception,   has   ten<lered   his   resignation  t<>^ 
;'■  %.'X-ffcct  October   iJ    '     •-'     i  :-:  .  -  \   /•^■- •■^>^.v'/\;U;^;^Mc";^^^^ 

.'..Mr,'    W.    O.    TliOTnpMin.    ;t»ist,int     -uperintetKlenl    of    motive 
;.;  \ycr.  of  the  R.,   \\".  &  ( ).   divi-ion.  lias  been  appointed  master 
':;:  twMlder  of  the    Xew   York  Central  at   Fast   Buffalo,  to  ^uc^ 
'I  tUe'^trte James  Macbeth. -  ^ :;    -;-:^j;^v{ ^.^-r^^-"'.;^;;  ..::':^ y '•^•>  , 


y.,:-.;^'.:'  ;:^\  ;;;■      -TKpCK— <.AX/\S1T£A  CAK. 

Vised  in  this  book  are  a  serte:?  -pfepared  for  the  ex.iriiinatton  of 
engineers  arid  nreinen  employed  on  ».ne  of  the  lea<hng  railwaA 
systems.  Tx>;lhe>e  have  been  added  many  other>.  including  the 
JO  questions  and  answers  011  the  sliindard  .c<»de  of  the  .Xmericau 
R.iilway  As^vcifitidn.  A  sectioniou  mecluuaical  calculaiioiis  has 
also  been  added.  The  book  is :  illustrated  where  necessary  and 
will  be.  found  to  fuhil  it>  pnqx'se  in  .1  very  satisfactory.  nj«!,nacr. 


^  >'};'■;.  "H"C    ^lanclu  ster.    ni,i<ter    niiclLaitic'  of  fhe    ■'Rnston:;& 
•••  "'-une..  K.    R.   at    Mechanics ville.   X.    V .,  has  been  appqinte<l  as- 


FoRtV   TnQVSAXlt   D<H.K ARS    .V  Day    for   XkW     ICoLiPMEXT.T-'AiCr " 

cording  to  llgures  Tecemly  compiled  in  the  Xew  York  otBcc.  the 
11  arrimau  Lines  have  been  s|>einling  an  average  of  $40,000  a  tlay 
for  new  equipmeiU  during  the  iKist   five  year'^. 
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Locomotive  Failures,  Records,  and  the  Results  of   Keeping   Them. 


IxmviuuAL  Paper  by  W.  E.  Dunham,  M.  M.,  C.  &  N.-\V.  RY. 


The  failure  of  an  engine  in  service  interests  so  many  of  the 
various  departments  of  a  railroad  directly  or  indirectly,  as  well 
as  the  traveling  or  shipping  public,  that  every  effort  is  bent  to- 
ward avoiding  them.  Shortage  of  jjower  at  times  may  compel 
the  use  of  engines  on  the  road  which,  under  ordinary  circum- 
stances, would  be  held  for  repairs.  These  engines  should  not 
be  expected  to  handle  full  tonnage,  but  should  be  favored  to  a 
degree  determined  by  the  master  mechanic  in  charge.  But,  on 
the  other  hand,  no  engine  should  be  permitted  to  start  on  a  trip 
unless  the  roundhouse  foreman  is  practically  sure  that  the  en- 
gine will  make  the  trip  successfully  if  it  is  handled  properly  and 


has  to  be  turned  and  does  not  arrive  in  time  to  be  dispatched  ain.1 
cared  for  before  leaving  titne. 

Second.  A  delay  at  a  terminal,  a  meeting  point,  a  junctiuu 
connection,  or  to  other  traffic,  or  a  reduction  of  tonnage  due  to 
an  engine  breaking  down,  not  steaming  well,  running  hot  or  any 
defect  in  the  engine,  constitutes  an  engine  failure. 

Under  these  rules  the  following  can,  with  justice  to  all  con- 
cerned, be  considered  as  not  constituting  engine  failures : 

1.  Delays  to  passenger  trains  when  they  are  five  minutes  or 
less  late  at  terminals  or  junction  points. 

2.  Delays  to  scheduled  freight  trains  when  they  are  twent\ 
minutes  or  less   late  at  terminals  or  junction  points. 

3.  Delays  to  extra  dead  freight  trains  if  the  run  is  made  in 
less  hours  than  the  miles  divided  by  ten. 

4.  Delays  to  fast  schedule  trains  when  the  weather  condition > 
are  such  that  it  is  impossible  to  make  the  time,  providing  tlir 
engine  is  working  and  steaming  well. 

5.  Delays  when  an  engine  loses  time  but  afterward  regain- 
it  without  delay  to  connections  or  other  traffic. 

6.  Delays  to  a  passenger  or  scheduled  freight  train  due  {> 
other  causes,  and  the  engine  (having  a  defect)  makes  up  more 
time  than  it  loses  on  its  own  account. 

7.  Delays  when  an  engine  is  given  an  excess  of  tonnage  and 
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Engine  JVo.  ..:„y„^„. Train  JS'o „\;.,^^...  Date Departed  from.^^,.u~p^;,.:^^:;^u-:r^.':- 

af  .......v.^,i.,„„.-.. vfcT.    Arrived  at.^.^.:^,^..:.^.:^^, cU „..;i.„:.., M. 

Enginemrn  will  fill  out  ono  of  these  forms  for  c.icli  trip,  ?i"ing  cadi  drlay  of  THBEK  minutes  or  more  from  whatever  cause,  and  stat^"  the  cau.se  of  each  dcla,v. 


PL.\CE  DELAYED 

TIME 
DELAYED 

STATE  CAUSB-OF  DELAY  AETER  EACH  POINT 

MADE  UP  TO 
STATION 

TIME  IN 
MINUTE.S 

.  ■■  j.-'^-  :■ 

Delayed  leaving 
jMte  arrimiig 

--.•.:.:.-.■... 

Signed, 

Enginenwn. 

ENGl.NEMAN  S     DELAY     REPORT. 


not  delayed  unreasonably.  Also  an  engine  crew  should  be  given 
as  much  consideration  as  engines.  They  cannot  work  continu- 
ally on  short  hours  of  rest  unless  their  working  hours  are  also 
made  short. 

It  is  natural  during  a  rush  period,  whether  of  long  or  short 
duration,  that  engine  failures  should  increase  in  number  and 
often  in  proportion  to  the  total  miles  run  in  a  given  period  of 
time.  Such  results,  however,  may  be  due  more  to  the  operating 
methods  and  conditions  than  to  any  lack  of  attention  on  the  part 
of  the  roundhouse  forces.  Under  these  circumstances  the  divi- 
sion as  a  whole  should  be  held  responsible,  instead  of  the  motive 
power  department  alone  being  charged  with  a  failure. 

There  exists  at  the  present  time  on  American  railways  no  uni- 
form method  of  recording  engine  failures.  This  is  due  to  several 
causes,  chief  among  which  is  the  fact  that  what  would  be  consid- 
ered an  engine  failure  on  one  road  would  not  be  on  another.  A 
complete  file  of  what  constitutes  engine  failures  would  contain 
as  manv  definitions,  almost,  as  there  are   railroads. 

.-\  failure  is  the  result  of  ineffectual  efforts  to  accomplish  a 
desired  end.  The  desires  of  the  railway  train  service  are :  to 
keep  all  trains  moving  promptly;  to  leave  the  starting  terminal 
on  time:  to  make  all  meeting  points;  to  make  all  junction  con- 
nections; to  avoid  delays  to  other  trains,  and  reach  the  destina- 
tion on  time.  A  failure  should  therefore  be  charged  to  .an  en- 
gine when  through  some  fault  of  the  roundhouse,  the  engine  or 
the  engine  crew,  the  train  faWs  to  meet  these  expectations.  But 
let  us  suppose  that  a  delay  does  occur  as  the  result  of  a  defect 
in  the  engine,  init  at  the  same  time  all  meeting  points  and  junc- 
tion connections  are  made  and  the  train  departs  and  arrives  on 
time.  Should  a  failure  be  charged?  Would  not  a  record  of  a 
delay  answer  all  the  purposes?  An  cngineman  hates  to  be  re- 
sponsible for  a  failure,  but  he  takes  pride  in  being  able  to  make 
up  for  all  delays  for  which  he  or  his  engine  are  the  cause. 

Any  set  of  rules  for  making  engine  failure  records  should  be 
lenient,  in  a  measure,  to  both  the  mechanical  and  transportation 
branches  of  the  operating  department.  Reasonable  leeway  should 
be  given  on  both  sides.  Experience  is  the  best  guide  as  to  how 
much  this  leeway  should  be  and  experience  also  is  the  best 
guide  as  to  what  an  engine  should  be  charged  with.  Considering 
all  parties  directly  interested  a  fair  statement  of  what  constitutes 
an  engine  failure  might  be  as  follows: 

I'irst.  A  delay  waiting  for  an  engine  at  an  initial  terminal 
constitutes  an  engine  failure,  excepting  in  cases  where  an  engine 

■  Continued   from   vase   •i7f.  July   minilui. 


stalls  on  a  bill,  providing  the  engine  is  working  and  steaming  wt!l 

8.  Delays  when  an  engine  gets  out  of  coal  or  water  caused 
by  being  held  between  coal  or  water  stations  an  unreasonable 
length  of  time. 

9.  Delays  due  to  engines  steaming  poorly  or  flues  leaking  on 
runs  where  the  engine  has  been  held  on  side  tracks  for  reasons 
other  than  the  defects  of  engine,  or  on  the  road  an  unreasonable 
length  of  time;  say  fifteen  hours  or  more  per  one  hundred  miles.; 

10.  Reasonable  delays  for  cleaning  fires  and  ash  pans  on  the 
road. 

11.  Delays  caused  by  breakage  of  some  part  of  the  engine  due 
to  sticking  obstructions  on  or  beside  the  track. 

12.  Delays  due  to  broken  draft-rigging  on  engine  or  tender 
caused  by  air  being  set  on  the  train  on  account  of  burst  hose 
or  break-in-two. 

13.  Delays  to  an  engine  coming  to  the  shop  for  repairs  when 
it  is  hauling  full  tonnage. 

14.  Delays  caused  by  an  engine  being  held  in  the  roundhouse 
ff»r  needed  repairs  and  called  for  by  the  operating  department, 
although  they  have  been  informed  that  the  engine  will  not  be 
ready  until  a  stated  time.  •-"-;•; 

Any  system  of  engine  failure  reports  must  start  with  the  ad- 
vice received  from  the  engineman  by  the  dispatcher.  This  should 
include  sufficient  information  to  show  whether  the  boiler,  the 
machinery  or  some  of  the  special  attachments  are  troubling, 
and,  if  possible,  give  a  brief  detail  of  what  is  wrong.  The  dis-^/ 
patcher  then  should  advise  the  master  mechanic,  or  the  division 
foreman  and  also  the  road  foreman  and  the  local  foreman  of  the 
terminal  toward  which  the  engine  is  headed.  Upon  the  arrival 
of  the  engine  tlie  roundhouse  foreman  or  his  representative  should 
make  a  personal  and  close  examination  and  prepare  a  statement, 
which  he  forwards  to  the  master  mechanic  along  with  the  en- 
gineman's  written  explanation.  These  papers  will  give  the  mas- 
ter mechanic  full  knowledge  of  the  case  and  they  should  be  in 
his  hands  within  twenty-four  hours  after  the  failure  occurs 
This  prompt  action  is  of  particular  value  in  connection  with 
f. I  dure  reports,  convincing  all  concerned  that  things  are  beiner 
watched  and  checked  closely. 

With  a  view  to  having  uniformity  in  their  reports  and  saving 
time,  blank  breakage  report  forms,  printed  in  copying-ink,  can 
be  used.  These  reports  should  first  be  checked  by  the  local  mas- 
ter mechanic  and  shop  foreman  and  then  passed  on  to  the  assist- 
ant superintendent  of  motive  power,  who  in  turn  sends  thera  to 
the  mechanical  engineer  for  final  checking  and  filing.  ■'..^■. 
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Division. 


Rejmrt  of  Engine  Failtires,  for  ten  days  eliding  ..^^:^^^^^^^  190 

INSTRUCTIONS.— Three  of  these  reports  must  be  made  each  month.  The  first  to  include  all  failures  from  the  1st  to  10th, 
inclusive;  the  second,  11th  to  20th,  inclusive;  and  the  third,  21st  to  and  including  the  last  day  of  the  month.  They  should  be 
forwarded  not  later  than  three  days  after  termination  of  period  which  they  cover.     Actxal  cause  of  failure  must  be  shown. 


DATE  OF 
FAILURE 

ENGINE 
NUMBER 

TRAIN 
NUMBER 

ENGINEER 

TOTAL  TI.ME 
DELAYED 

TIME 
MADE  UP 

C.U'SE  OF  FAILURE  AND  REMARKS 

-..,.i. .*.-..-,.  _.    ,.. 

...  .,™..i,...J.....".  ^:.~...  -'..,;,., 

DIVISION    REPORT   OF   ENGINE   FAILURES. 


Upon  the  accuracy  and  detail  of  these  first  papers  depends  the 
full  value  of  the  failure  records.  As  a  further  check  upon  the 
work  performed  by  the  engine,  a  delay  report  can  be  made  out  by 
the  cngineman  foi  each  trip.  An  outline  of  this  form  is  shown, 
l-rcquciitly  by  following  back  a  few  days  and  noting  the  perform- 
ance of  the  engine  as  shown  by  these  reports  the  real  cause  for 
the  final  failure  can  be  found.  A  good  supplementary  report  in 
this  same  connection  is  one  of  a  similar  character  made  by  the 
conductor  to  the  division  superintendent. 

After  a  full  examination  and  investigation  of  each  failure  a 
monthly  division  report  should  be  made  by  the  master  mechanic 
to  the  superintendent  of  motive  power.  A  more  frequent  report 
of  this  kind  is  often  advisable,  for  instance,  once  every  ten  days. 
These  reports  can  then  be  compiled  in  the  superintendent's  of- 
fice, a  statement  being  made  which  classifies  and  details  the  fail- 
ures and  also  shows  totals  for  each  division  or  terminal  of  the 
railway. 

Any  system  of  reporting  engine  failures  should  have  for  its 
sole  aim  the  improvement  of  the  service  by  giving  information 
as  to  what  is  causing  trouble.  This  requires  accuracy,  as  pre- 
viously mentioned.  There  is  a  natural  tendency  for  enginemen 
to  be  rather  cautious  about  sending  telegraph  reports  of  defects 
or  troubles  on  snap  judgment  as  well  as  a  similar  tendency  for 
a  dispatcher  to  be  inclined  to  blame  the  engineman  or  the  engine 
for  being  the  primary  cause  of  a  train  delay.  These  active  repre- 
sentatives of  two  branches  of  the  operating  department  are  the 
men  who  can  do  the  most  toward  reducing  engine  failures  by 
keeping  in  close  touch  with  each  other  when  on  duty  and  by 
giving  all  the  facts  in  a  plain  and  full  manner  when  trouble 
does  occur.  If  the  failure  is  due  to  long  hours  on  the  road  the 
information  is  of  value  to  the  superintendent,  who  can  deter- 
mine the  necessary  action  for  increasing  the  speed  of  the  train 
or  trains.  From  these  same  records  his  attention  is  forcibly 
brought  to  the  results  of  inferior  coal,  poorly  designed  and  oper- 
ated coaling  stations,  scanty  and  bad  water  supplies,  overloading 
of  engines,  indiflferent  train-dispatching,  lack  of  harmony  in 
action  on  the  part  of  the  men  in  charge  of  the  trains. 

To  the  mechanical  department  officers  these  reports  are  par- 
ticularly valuable.  In  connection  with  the  same  records  made  by 
the  shops,  they  show  up  poor  designs,  weak  parts,  inferior  mate- 
rial, bad  shop  practices,  careless  handling,  indifferent  inspection 
and  poor  workmanship.  The  local  master  mechanic  and  shop 
foreman  make  the  first  use  of  these  reports  as  they  receive  them. 
Inspection  of  the  broken  or  defective  part,  together  with  the 
report  of  what  occurred,  gives  them  the  best  possible  line-up 
as  to  what  is  necessary  to  prevent  a  repetition.  Their  investiga- 
tion should  be  carried  to  a  finish  and  the  exact  cause  found. 

The  full  report  then  goes  to  the  next  higher  officer,  usually 
the  assistant  superintendent  of  motive  power.  Here  it  is  checked 
and  by  the  frequency  of  similar  reports,  attention  is  drawn  to 
some  particular  defect.  It  may  be  some  type  of  cylinder  head, 
rod  strap,  eccentric  or  any  such  part  of  the  machinery  of  a  cer- 
tain class  of  engine  that  is  giving  particular  trouble.  Or  it  may 
be  a  certain  make  of  boiler  will  not  stand  up  to  the  service. 
1  hese  reports  quickly  show  these  defects  to  those  who  are  in 
chai^ge  of  such  matters.  The  detail  can  then  be  quietly  and 
efficiently  remedied  without  the  necessity  of  any  further  investi- 
gation. Such,  generally,  is  the  case  if  some  shop  or  shops  are 
at  all  careless  in  preparing  the  work  or  are  passing  as  good 
enough,  parts  that  arc  not  true  to  diinensions  or  shape,  or  mate- 
rial designated. 

When  the  assistant  superintendent  of  motive  power  is  through 
\vith  his  investigation  the  reports  should  go  to  the  mechanical 
engineer.  He  should  check  the  dimensions  and  shape  of  the 
broken  piece.  As  the  result  of  his  analysis  data  are  obtained  for 
use  in  future  designs  either  for  new  parts  to  take  the  place  of 
defective  ones  or  for  preparing  plans  for  new  engines.  It  shows 
to  him  where  modern  shop  practices  and  road  service  have 
found  the  weak  spots  in  older  types  of  engines.  Steps  are  then 
taken  through  the  proper  channels  to  discard  the  troublesome 
Wember  and  substitute  as  fast  as  possible  a  modern  design. 
Concrete  examples  of  instances  where  such  a  system  of  reports 
has   resulted   in  iniprpvementSi,  to  the   service   and   cost   records 


would  approximate  a  complete  history  of  nearly  all  our  modern 
improvements. 

There  is  no  doubt  as  to  the  merits  of  such  a  system  of  failure 
reports  as  outlined,  in  the  minds  of  those  who  have  followed  it 
carefully  and  consistently.  With  our  railway  systems  spread 
over  a  large  territory  and  divided  up  into  small  sections  for 
operating  and  mechanical  attention,  it  is  absolutely  necessary  that 
some  general  procedure  such  as  this  be  followed.  Also  for  the 
purposes  of  comparison  between  different  lines  it  is  to  be  hoped 
that  some  standard  agreement  can  be  reached  for  recordmg  and 
classifying  engine  failures. 


Causes  of  Leaks  in  Locomotive  Boiler  Tubes. 


INDIVIDUAL   PAPER   BY    M.    E.    WELLS,   A.    M.    M.,   WHEELING   & 

LAKE    ERIE    R.    R. 

For  convenience  of  discussion,  the  subject  can  be  divided  into 
two  general  heads:  Leaks  due  to  mechanical  causes;  Leaks  due 
to  variation  in  temperature. 

MECHANICAL  CAUSES. 

The  first  can  be  divided  into  four  subheads — first,  defective 
work  at  the  time  of  first  setting  the  tubes.  This,  as  a  cause  of 
tube  leakage,  is  very  slight,  because  almost  any  kind  of  a  job 
done  by  an  apprentice  boy  in  the  front  end  will  hold  from  one 
shopping  of  an  engine  to  the  next;  while  a  much  better  job  done 
by  a  skilled  mechanic  gives  practically  no  trouble,  and  really 
never  causes  a  delay,  when  done  on  the  upper  tubes  in  the  fire- 
box ;  and  yet  the  most  skilful  job  that  it  is  possible  for  a  skilled 
mechanic  to  do  on  the  bottom  tubes  in  the  fire-box  will  hold,  at 
most,  but  a  few  days,  in  our  largest  boilers. 

The  second  cause  under  this  head,  that  of  poor  hurry-up  wo:k 
m  runnmg  repairs,  is  a  much  more  prolific  source  of  trouble  than 
any  one  of  the  other  mechanical  causes,  and  yet  the  remedy  is 
quickly  stated— take  time  to  do  it  well. 

The  third  subhead  is  the  possible  cause  of  leaks  on  account 
of  the  vibration  of  the  tubes.  Much  stress  is  put  upon  this  by 
some,  especially  if  long  tubes  are  used.  This  vibration  as  a 
caiise  of  leakage  cannot  be  considered  very  important,  because 
if  it  was  this  action  would  certainly  loosen  the  very  simple  job 
of  tube  setting  done  in  the  smoke-box  tube  plate. 

The  fourth  mechanical  cause  is  the  wearing  out  of  the  tube 
ends  by  the  abrasive  action  of  the  cinders.  This  cause  is  sug- 
gested by  the  Northern  Railway  of  France,  and  the  same,  or  a 
similar  condition,  is  referred  to  by  the  Pennsylvania  Railroad,  as 
"burnt-off  and  cracked  beads,  due  to  shallow  fire-boxes."  It  will 
be  shown  later  that  the  real  cause  of  this  condition  is  mternal 
rather  than  external,  and  that,  really,  it  should  be  classified  un- 
der the  second  general  head,  namely,  leaks  due  to  variations  of 
temperature. 

LEAKS  DUE  TO  VARIATION   OF   TEMPERATURE. 

Under  this  we  have  two  subheads:  causes  of  leaks  due  to 
equal  variations  of  temperature,  and  those  due  to  unequal  vari- 
ations of  temperature. 

It  can  be  clearly  demonstrated  that  small  damage  is  done  to 
boiler  tube  joints  when  they  are  subjected  to  equal  variations 
of  temperature;  that  is,  tube  ends,  fitted  in  a  tube  plate,  can  be 
heated  up  and  cooled  down  a  great  number  of  times,  and  not 
become  loosened,  if  all  connected  parts  are  heated  up  and  cooled 
down  uniformly.  This  we  have  also  learned  in  a  practical  way 
from  the  fact  that  the  top  tubes  in  a  fire-box  give  practically  no 
trouble  from  leaking,  as  compared  with  the  bottom  tubes,  and 
yet  these  top  tubes  are  subjected  to  slightly  higher  temperatures 
than  the  bottom  tubes.  The  best  proof  of  this  we  find  in  some 
tests  made  by  the  Chicago  Great  Western  Railroad,  and  reported 
in  the  1904  Proceedings  of  this  Association.  These  show  con- 
clusivelj',  a  hotter  condition  of  the  top  tubes  than  of  the  bottom 
tubes.  We  must  therefore  conclude  that  the  deterioration  and 
leakage  of  the  bottom  tubes  in  the  fire-box  does  not  come  from 
heat  alone ;  the  real  secret  being  that  we  cannot  keep  the  bottom 
tubes  hot  enough — or  .nt  least  uniformly  hot— on  account  of  the 
cooling  constantly  taking  place  in  the  water  space,  due  to  the 
injection  of  feed   water.     .^iipUier   s^nilicant   fact   in  this   con- 
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nection  is,  that  the  tubes  never  leak  in  the  front  tube  sheet. 
The  argument  that  it  is  not  as  hot  seems,  in  the  past,  to  have 
put  an  end  to  this  discussion.  And  while  this  is  so,  yet  it  aver- 
ages practically  one-third  as  hot — and  one  case  is  reported  where, 
on  a  narrow  fire-box  boiler  with  short  tubes,  the  front  end 
temperature  ran  up  to  one-half  that  of  the  fire-box — if  there  was 
really  much  action  on  the  part  of  heat  alone  to  loosen  these 
joints,  they  certainly  should  be  affected  by  this  heat;  but  they 
are  not  loosened,  even  after  months  of  service.  And  added  to 
this,  you  have  all  seen  the  front  ends  of  the  tubes  and  the  front 
tube  sheet  banked  solid  with  scale,  and  still  no  leakage.  If  the 
bottom  tubes  in  the  fire-box  leak  at  regular  intervals — and  this 
is,  at  the  best,  every  four  or  five  days — why  should  not  tubes 
leak  after  months  of  service,  subjected  to  one-third  or  one-half 
the  temperature  of  the  fire-box?  We  are,  therefore,  led  to  the 
conclusion  that  there  are  causes,  other  than  the  equal  variations 
of  temperature,  that  really  cause  most  of  the  leaks  in  boiler 
tubes.  This  brings  us  to  the  last  and  most  important  division 
of  our  subject,  that  of  leaks  due  to  unequal  variations  of  tem- 
perature. 

******* 

I  now  want  to  draw  your  attention  from  this  much-talked-of 
imaginary  cause  (cold  air)  to  the  two  real  and  important  ones, 
namely,  leaks  due  to  deposits  of  incrustation,  and  those  due  to 
unequal  variations  of  temperature  produced  by  the  varying  water 
temperatures,  especially  those  caused  by  the  injection  of  feed 
water.  These  are  the  two  great  causes  of  all  boiler  leakage, 
and  the  two  lines  along  which  much  improvement  is  yet  pos- 
sible. A  most  important  line  to  work  along  is  the  improvement 
of  feed  water,  and  yet  good  judgment  must  be  used  to  guard 
against  transforming  a  fairlv  good  hard  water  district  into  an 
alkali  district,  that  will  give  you  so  much  foam  that  you  cannot 
pull  cars.  The  benefits  derived  from  a  decrease  of  incrustation 
IS  beyond  question;  but  when  we  must  trade  lime  for  soda  there 
enters  one  of  the  most  difficult  problems  that  to-day  confronts 
the  railroad  chemist.  How  much  soda  can  we  afford  to  take  for 
the  advantage  of  getting  rid  of  a  certain  amount  of  incrusting 
water?  The  question  should  be  carefully  worked  out  for  each 
operating  district  as  a  whole,  before  anything  is  done  toward 
spending  money  for  plants.  (At  this  point  the  author  introduces 
the  formulae  of  some  home-made  anti-incrusting  compounds  that 
have  been  in  constant  use  for  years  past,  and  are  still  in  use, 
on    Eureopean    and    other    railways.      They    are    taken    from    the 

Proceedings  of  the  International   Railway  Congress.) 

******* 

This  brings  us  to  the  subject  of  leaks  produced  by  the  un- 
equal variations  of  temperature  in  the  water  space.  So  much 
has  already  been  said  and  published  along  this  line  that  we  will 
merely  refer  you  again  to  tests  showing  the  effects  of  injudi- 
ciously injected  feed- water  as  a  cause  of  leaks,  as  reported  in 
the  1904  Proceedings  of  this  Association  (pages  231  to  241)  by 
the  Burlington  Railroad.  There  is  scarcely  a  trip  made  by  any 
of  your  engincmen  but  what,  in  most  cases,  it  is  dependent  upon 
the  crew  as  to  whether  they  are  delayed  or  not  by  leaky  tubes. 
It  is  so  important  a  factor  that  they  should  receive  all  the  edu- 
cation possible  along  this  line. 

While  the  education  of  engincmen  is  a  most  important  line  to 
work  along,  yet  I  believe  the  members  of  this  Association  should 
be  bending  their  energies  along  the  line  of  changing  the  method 
of  feeding,  or  using  warmer  water  with  which  to  feed,  their 
locomotive  boilers.  If  the  temperature  of  the  water  entering 
boilers  could  be  raised  to  a  temperature  corresponding  to  the 
■naximum  steam  pressure,  or  if  it  could  be  heated  to  this  same 
•?mperature  after  entering  but  before  being  liberated  in  the 
boiler  proper,  our  boiler  troubles  would  be  wonderfully  reduced, 
even  when  using  average  feed-water,  because,  as  I  have  said 
before,  our  trouble  is  from  cold  water  and  not  from  cold  air 
or  burned  tube  ends  and  side  sheets.  I  sometimes  thmk  that  the 
prevalence  of  the  cold  air  idea  has  come  from  the  fact  that  al- 
most every  locomotive  boiler  ever  built  has  had  the  fire  door  on  a 
line  with  the  bottom  tubes,  and.  in  shallow  fire-boxes,  on  the 
line  of  most  of  our  side  sheet  troubles ;  and,  for  want  of  bet- 
ter knowledge,  we  got  into  the  habit  of  saying  it  was  cold  air, 
and  the  habit,  like  all  other  habits,  is  hard  to  change.  I  have 
had  experience  with  large  locomotives  in  the  West  which,  on 
account  of  burning  lignite  coal  and  to  reduce  sparu  throwing, 
had  very  large  arches  fitted  and  cemented  perfectly  tight  against 
the  tube  sheet,  so  that  every  particle  of  fire  and  gases  had  to 
come  back  and  go  over  the  top  of  the  arch  before  reaching  the 
tubes.  The  bottom  tubes  in  these  boilers  leaked,  just  as  they  do 
in  any  other  boiler,  and  yet  these  bottom  tubes  were  practically 
as  free  from  the  effects  of  so-called  cold  air  as  were  the  front 
ends  of  these  same  tubes. 

The  best  information  received  on  fire-box  and  front  end  tem- 
peratures is  the  following  from  the  Pennsylvania  Railroad,  in 
answer  to  two  of  the  questions  sent  out: 

••When  a  boiler  is  being  worked  the  hardest,  what  do  you  find 
the  temperature  of  the  fire  in  the  fire-box,  or  at  the  back  end  of 
the  tubes,  to  be?  When  burning  130  pounds  of  coal  per  square 
foot  of  grate,  there  is  a  temperature  of  about  2,300°  (see  Loco- 
motive Tests  and  Exhibits,  Pennsylvania  Railroad,  St.  Louis, 
igo4,  pages  695  to  699).     With  an  Atlantic  type  of  locomotive 


on  the  testing  plant,  when  burning  168  pounds  of  coal  per  squan 
foot  of  grate  per  hour,  a  temperature  of  2,415°  was  obtained. 

"When  a  boiler  is  being  worked  the  hardest,  what  do  you  lind 
the  temperature  in  the  smoke-box  or  front  end  of  the  tubes  tu 
be?  For  freight  locomotives  as  developed  at  St.  Louis,  574  to 
757°.     For  passenger  locomotives  tested,  594°  to  787°." 

The  temperature  of  boiler  plates  averages  about  75°  hotter  than 
the  water  in  the  boiler.  In  fact,  this  is  high,  because  for  years 
soft  plugs  have  been  used  filled  with  450°  F.  metal ;  and  this  is 
but  62°  above  the  temperature  of  a  boiler  carrying  two  hundred 
pounds  of  steam. 

Along  the  line  of  doing  something  to  overcome  the  bad  effects 
of  injected  feed  water — and  this  is  what  I  want,  especially,  to 
interest  you  in — the  London  &  Southwestern  Railway  of  England 
sends  us  the  most  interesting  report  received :  "We  have  given 
up  the  use  of  injectors.  When  injectors  require  renewing  thcv 
are  replaced  by  duplex  pumps  for  feeding  the  boiler  with  hot 
water,  heated  by  exhaust  steam  passing  through  steel  tubes  in 
the  water  tanks.  I  should  think  this  would  be  a  great  advantage 
to  your  boilers.  Our  practice  is  to  start  the  pumps  when  we 
start  the  train  from  a  terminal  station,  and  keep  them  constantly 
at  work  until  stopping.  This  constant  feed  prevents  any  rapid 
difference  in  the  temperature  of  the  water  in  the  boiler.  We 
pass  our  feed  water  through  the  smoke-box  so  that  when  it  en- 
ters the  boiler  it  is  up  to  the  same  temperature.  We  mark  the 
gauge  glass  giving  the  maximum  and  minimum  height  of  water 
feed ;  our  variation  is  one-half."  This  road  in  another  part  of 
its  report  says :  "We  have  little  or  no  trouble  with  leaky  tubes ; 
and  not  such  as  to  require  attention  between  trips." 

I  hope  you  will  get  an  inspiration  from  what  this  English  road 
is  doing,  and  do  something  along  the  line  of  feeding  your  boil- 
ers with  warmer  water,  or  at  least  feed  it  into  the  boiler  in 
such  a  manner  that  a  low  temperature  water  cannot  settle  and 
circulate  through  the  back  ends  of  the  bottom  tubes  and  around 
the  bottom  of  the  fire-box  sheets,  thereby  causing  most  of  your 
boiler  troubles.  If  I  can  impress  this  Association  with  the  fact 
that  a  very  large  per  cent,  of  their  tube  and  fire-box  troubles 
would  be  over  if  they  could  only  stop  the  destruction  that  is 
going  on  from  this  one  agency  alone,  I  shall  feel  that  this  paper 
has   not  been  in  vain. 


Mechanical  Stokers. 


Committee — Wm.  Garstang,  chairman;  D.  F.  Crawford,  J.  F 
Walsh,  G.  F.  Hodgins. 

Since  the  last  convention,  trials  of  the  Day-Kincaid,  Hayden 
and  Krouse  automatic  stokers  for  locomotives  have  been  con- 
tinued by  various  railroad  companies.  The  data  obtained  from 
these  tests  are  not,  as  yet,  in  sufficiently  conclusive  shape  to  make 
it  desirable  to  present  them  to  the  Association. 

Your  committee  has  advice  that  one  of  the  larger  railroads 
in  the  country  has  prepared  designs  of  two  types  of  experimen- 
tal stokers,  the  test  of  which,  it  is  expected,  will  be  started  at 
an  early  date. 


Development  of  Motor  Cars  for  Light  Passenger  Services. 


Committee — H.  F.  Ball,  chairman;  F.  T.  Hyndman,  W.  R 
McKeen,  Jr.,  L.  R.  Johnson,  G.  W.  Wildin. 

GASOLINE     MOTORS — MECHANICAL     TRANSMISSIONS. 

Union  Pacific. — In   this   country,  the   most   extensive   develop 
ment  work  in  the  rail  motor  car  field  has  been  done  by  the  Union 
Pacific  Railwaj'.     To  date,  that  railroad  has  built  nine  gasoline 
motor  cars,  all  of  which  have  direct  mechanical  drive. 

Their  latest  design  of  car.  motor  car  No.  8,  is  equipped  with 
a  200  h.p.  motor,  especially  built  for  the  rough  service  incident 
to  that  of  suburban  lines.  The  motor  consists  of  six  cylinders. 
10  inches  diameter  by  12  inches  stroke.  The  total  weight  of 
the  car  is  61,300  pounds,  equivalent  to  practically  300  pound.-: 
weight  per  i  h.p.  This  car  has,  since  last  summer,  been  running 
regularly  between  Beatrice  and  Lincoln,  Nebraska ;  it  has  shown 
remarkably  uniform  results  and  has  materially  increased  the  traffic 
between  those  two  towns.  Ten  additional  cars,  similar  to  this 
successful  model,  are  being  built,  as  well  as  a  number  of  trailer? 
to  be  used  in  connection  with  them.  Four  regular  branch  line 
services  have  been  maintained  in  Kansas  and  Nebraska,  on  the 
Union  Pacific  Railroad  alone,  during  the  severe  weather  con- 
ditions of  the  past  winter,  and  with  notable  success.  The  motor 
cars  have  been  remarkable  in  regularity  of  service,  having  dem- 
onstrated that  they  are  even  superior,  in  this  respect,  to  the 
steam  train  service. 

After  two  years  of  continuous  service,  it  has  been  found  that 
the  average  cost  of  fuel  the  year  around,  taking  into  considera- 
tion both  summer  and  winter  conditions,  using  72  degree  gaso- 
line, amounts  to  3.5  cents  per  car-mile.  As  a  substitute  for  gaso- 
line, California  distillate  has  been  used  in  regular  service  with 
gratifying  results.  Obviously,  the  cost  per  car-mile  is  thereby 
greatly  reduced,  as  the  distillate  is  a  much  cheaper  product  than 
gasoline.  Some  interesting  experiments  have  been  conducted 
with  the  motor  of  car  No.  8,  using  denatured  alcohol  as  fuel. 
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Tlie  results  were  very  satisfactory,  in  fact  the  newest  type  of 
motor  (No.  8)  gives  equally  as  good  performance  with  that  fuel 
as  with  gasoline. 

■Sunny  Brook." — A  light  railway  motor  car,  the  "Sunny 
Brook,"  has  recently  been  built  at  Indianapolis,  Ind.,  for  service 
in  Yellowstone  Park.  This  car  has  a  four-cylinder  gasoline 
motor,  cylinders  6  by  6  inches,  the  engine  developing  50  h.p.  at 
-00  r.p.m.  The  car  is  built  after  the  conventional  street  car  de- 
sign and  weighs  30,000  poimds.  ■  "".  i.- 

GASOLINE     MOTORS — ELECTRIC    TRANSMISSION. 

Straug  Cars. — Another  example  of  gasoline  rail  motor  cars  in 
successful  operation  is  the  Strang  car,  mentioned  in  last  year's 
report.  Three  of  these  cars  are  in  regular  operation  between 
Kansas  City  and  Olathe.  The  first  one  has  been  in  continuous 
service  for  over  a  year,  the  second  and  third  cars  having  been 
in  operation  between  six  and  seven  months.  Other  cars  of  this 
type  are  now  under  construction  for  use  on  several  steam  roads. 
The  transmission  used  in  the  Strang  system  is  of  the  electric 
type,  the  generator  being  direct  connected  to  the  motor,  form- 
infr  a  self-contained  generating  unit.  Directly  from  the  brushes 
of  the  generator,  main  wires  lead  to  a  controller  of  the  series 
parallel  type.  From  this  controller,  wires  lead  to  electric  mo- 
tors hung  on  the  axles  of  the  front  trucks  according  to  standard 
electric  railway  practice.  In  multiple  with  the  wires  between 
the  generator  and  controller,  is  connected  a  small  storage  bat- 
lerv.  and  in  one  of  the  main  wires  between  the  battery  and  the 
generator  is  placed  a  rheostat,  which  is  used  for  the  purpose  of 
temporarily  converting  the  generator  into  a  motor  when  starting 
the  engine.  The  first  of  the  above-mentioned  cars  *  weighs  78,000 
pounds,  and  it  is  claimed  that  the  gasoline  consumption  has  aver- 
aged about  .45  of  a  gallon  of  gasoline  per  motor  car-mile  for 
a  mileage  of  60,000  miles.  The  largest  and  latest  of  the  three 
cars  t  above  mentioned  is  52  feet  9  inches  long,  weighs  84,000 
pounds  and  has  the  following  equipment:  100  h.p.  gasoline  en- 
gine, 50  kw.  generator,  two  65  h.p.  motors  and  storage  battery  of 
112  cells,  with  250  a.h.  capacity. 

St.  Joseph  Valley  Traction  Company. — The  motor  car  used  on 
this  road  was  in  actual  daily  service  for  two  years.  Within  the 
past  two  months,  the  equipment  was  destroyed  by  fire.  The 
."j'.Tvice  of  this  car  consisted  in  hauling  from  one  to  three  trailers, 
three  round  trips  per  day,  ever  a  road  eleven  and  one-half  miles 
in  length,  making  the  half  trip  in  thirty-five  minutes  with  four 
Slops,  the  heaviest  grade  being  one  and  one-half  per  cent.  It  is 
stated  that  the  fuel  consumption  with  one  trailer  was  three- 
fourths  of  a  gallon  per  mile. 

General  Electric  Company  Car. — This  company  is  now  bringing 
out  its  second-rail  motor  car  of  the  gasoline-electric  type.  The 
car  body  is  of  steel,  the  ends  being  rounded  to  decrease  wind 
resistance.  The  roof  is  of  the  Mann  type,  equipped  with  globe 
suction  ventilators.  The  car  body  is  divided  into  an  engine 
cotnpartment,  baggage,  smoking,  main  and  toilet  coiiipartments, 
and  operating-cab  at  rear  end.    It  has  a  seating  capacity  of  forty. 

The  equipment  consists  of  an  eight-cylinder  V  coristruction 
gasoline  motor  of  150-175  h.p.,  direct  connected  to  an  eight  pole, 
commutating  pole,  90  kw.  generator  with  an  exciter  of  3^/2  kw. 
capacity,  for  the  purpose  of  exciting  the  fields  of  the  main  gen- 
erritor.  and  effecting  the  variable  potential  control.  From  the 
generator  leads  are  conducted  to  two  65  h.p.  motors,  situated  one 
upon  each  truck  of  the  car.  These  motors  are  always  connected 
in  parallel,  the  required  torque  or  speed  being  obtained  by  varying 
the  field  current  of  the  generator  through  the  intermediary  of  a 
specially  constructed  controller,  embodying  essentially  the  re- 
quired resistance  suitably  arranged  in  fifteen  steps. 

The  gasoline  motor  is  of  the  four-cycle  type,  equipped  with 
two  separate  systems  of  ignition.  The  carbureter  is  of  the  single- 
nozzle  hand-compensated  type,  gasoline  being  supplied  to  it  by 
means  of  a  diaphragm  putrip.  Radiators  for  water  cooling  are 
located  on  the  roof  of  the  car.  The  circulation  is  by  thermo 
syphon.  The  gasoline  motor  is  controlled  by  one  lever  super- 
imposed over  the  controller  handle.  The  normal  speed  of  motor 
'^  .550  r.p.m.  The  car  is  heated  by  by-passing  as  much  as  re- 
quired uf  the  exhaust  gases  through  pipes  approximately  in  the 
^ame  position  as  steam  pipes  in  the  standard  railway  coach.  An 
acceleration  of  a  mile  per  hour  per  second  is  obtained  to  approxi- 
ni.-itely  25  to  28  miles  per  hour.  From  this  point,  acceleration 
falls  off  gradually  until  full  speed  is  attained  at  approximately 
^^  to  55  miles  per  hour.  The  total  weight  of  the  car  is  60,000 
pounds. 

STEAM    MOTORS. 

Canadian  Pacific. — In  the  steam  motor  car  field,  one  of  the 
noteworthy  examples  of  original  development  work  is  found  in 
the  car  designed  and  built  by  the  Canadian  Pacific  Railway  % 
This  car  was  in  operation  all  of  last  summer  between  Montreal 
and  Vaudreuil.  a  distance  of  twenty-four  miles,  giving  a  service 
"f  three  round  trips  per  day,  013  a  regular  schedule,  allowing  one 
hour  for  the  run  out,  including  twelve  stops,  and  the  same  on  the 
return  trip.  It  was  popular  with  the  passengers  and  gave  fairly 
good^atisfaction  to  the  railway  company. 

Sec  American   Engineer,  March,   1906,  pas;e  103. 
t  See  American  Engineer,  Sept.,  1906,  page  362. 
T  Scj;  American   Engineer,  Aug?.,  1906,  pp.   i'Jl.  and   Sept.,  1906,  pp.   331. 


When  the  car  was  first  put  into  service,  i.S  imperial  gallons 
of  oil  were  consumed  per  mile,  but  as  the  men  gained  experience 
in  the  handling  of  machinery,  the  consumption  was  reduced  to  1.6 
imperial  gallons  per  mile ;  5,000  gallons  of  water  were  evaporated 
per  hour,  giving  a  factor  of  one  pound  of  oil  to  ten  pounds  of 
water.  Experiments  have  recently  been  made  on  the  testing  plant 
at  the  Canadian  Pacific  shops  with  the  same  boiler  and  motor, 
using  ordinary  run  of  mine  coal  as  fuel,  instead  of  oil,  with  very 
satisfactory  results. 

Ganc  Cars. — Motor  cars  of  this  type  are  being  built  for  four 
different  roads.  *  All-steel  construction  is  used  for  the  body, 
which  has  a  seating  capacity  for  fifty-two  passengers.  Total 
weight  of  car  in  working  order  is  70,000  pounds.  This  car  is 
designed  to  maintain  a  speed  of  thirty-five  miles  per  hour  on  a 
level  track.  Average  fuel  consumption  is  claimed  to  be  from 
ten  to  twelve  pounds  of  coal  per  mile. 

'  AioTOR  Cars  Abroad. 

The  development  of  motor  cars  abroad  has  made  greater  strides 
than  in  this  country.  Numerous  English  and  Continental  rail- 
way companies  have  permanently  established  rail  motor  car  ser- 
vice in  different  localities  with  marked  success.  One  may  see 
such  cars  in  operation  on  unimportant  branch  lines  as  feeders 
to  trunk  line  trains;  on  main  lines  through  thickly  populated 
districts  carrying  passengers  to  and  from  more  important  towns 
served  by  express  trains;  on  suburban  lines  in  competition  with 
trolley  cars  and  steam  trains  and  on  an  entire  railway  system 
where  there  is  no  other  means  of  transportation  except  for 
heavy  freight. 

A  brief  description  of  the  motor  cars  in  operation  on  the 
principal  railways  of  England  and  the  Continent  is  given  here- 
with, which  will  serve  to  show  the  developments  of  this  type  of 
motor  car  abroad.  It  is  not  the  purpose  of  this  report  to  enter 
minutely  into  the  details  of  construction,  but  rather  to  show 
up  in  a  general  way  the  present  situation. 

GASOLINE   MOTORS — MECHANIC.\L   TRANSMISSION, 

German  Daimler  Car. — The  German  Daimler  gasoline  car  has 
been  used  in  considerable  numbers  on  some  of  the  smaller  Ger- 
man railways,  notably  the  Wurtemberg  State  Railway  and  on  the 
Swiss  Federal  Railway.  It  is  a  comparatively  small  car,  having 
a  total  length  of  33  feet,  with  a  seating  capacity  of  thirty-six. 
It  is  equipped  with  a  30  h.p.  Daimler  engine  of  the  heavy,  slow- 
speed  type,  its  normal  speed  being  about  550  r.p.m.  The  motor 
has  four  cylinders  sli  inches  diameter  by  6^4  inches  stroke.  It 
is  located  in  the  middle  of  the  car,  attached  to  a  subframe  upon 
which  the  car  body  is  supported  by  eight  elliptic  springs,  the 
subframe  being  carried  rigid  on  the  two  axles.  Power  is  trans- 
mitted from  the  motor  through  a  leather-faced  cone  friction 
clutch,  and  through  a  sliding  gear  transmission  (arranged  to 
give  four  speeds  and  reverse)  to  one  of  the  axles.  Control 
levers  are  provided  at  each  end  of  the  car,  by  means  of  which 
the  speed  of  the  motor,  or  the  direction  of  motion,  is  controlled 
from  either  platform. 

GASOLINE  MOTORS — ELECTRIC  TRANSMISSION. 

North-Eastern  Railway  Car. — About  three  years  ago,  the 
North-Eastern  Railway  of  England  put  into  service  two  "petrol- 
electric"  cars.  The  power  plant  consists  of  a  four-cylinder  hori- 
zontal opposed  Wolscley  gasoline  engine  t  (8f/2  x  10  inches.  85 
b.h.p.  at  420  r.p.m.)  direct  connected  to  a  compound  wound, 
separately  excited  generator,  of  55  kw.  capacity,  which  furnishes 
current  to  two  50  h.p.  electric  motors,  of  the  ordinary  railway 
type,  on  the  leading  truck.  The  total  weight,  includ  ng  60  gal- 
lons of  gasoline  and  about  100  gallons  of  cooling  water,  is  35 
tons,  of  which  22  tons  are  carried  on  the  power  truck.  These  cars 
are  used  during  the  summer  season  only.  Three  and  one-half 
car-miles  per  gallon  of  gasoline  is  claimed  for  them.  As  this 
particular  type  of  car  has  not  been  perpetuated  by  the  original 
builders  and  users,  it  is  safe  to  assume  that  it  is  not  entirely 
satisfactory.  The  enormous  size  and  weight  of  the  power  plant 
and  the  space  occupied  (being  about  one-third  the  total  length 
of  the  car),  are  undoubtedly  the  reasons  for  discontinuing  the 
construction  of  this  design. 

Arad  &  Csanadar  Railti'ay. — On  the  Arad  &  Csanadar  Rail- 
way, in  Hungary,  a  number  of  gasoline  electric  cars  are  used, 
the  largest  of  which  has  a  70  h.p.  gasoline  motor  direct  connected 
to  a  45  kw.  generator,  which  supplies  current  to  ordinary  railway 
type  motors  attached  to  the  two  axles.  The  space  occupied  by 
the  power  plant  is  considerably  less  in  proportion  to  the  length 
of  the  car  than  that  of  the  North-Eastern  Railway,  although  the 
systems  are  practically  identical  in  principle.  The  acceleration  of 
the  car  is  very  good.  Its  maximum  speed  is  about  thirty-five 
miles  per  hour  without  trailer.  It  is  claimed  by  engineers  of  this 
road  that  sixty-five  per  cent,  of  the  motor's  power  is  delivered 
at  the  wheels.  Very  satisfactory  results  are  reported  from  these 
cars, 

,.:.  ■.-">..  STEAM     MOTORS. 

Great  Western  Railzvay  of  England. — One  of  the  most  satis- 
factory cars  in  operation  abroad  at»the  present  time  is  the  one 

*  Sec  American  E.ngis-eer,  April,  1907.  page  Ul.  and  this  issue, 
t  See  American   Engineer,  Mar.,  1S>06,  page  &*. 
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developed  by  the  chief  engineer  of  the  Great  Western  Railway 
of  England.  In  the  neighborhood  of  sixty  of  these  cars  are  in 
service  on  various  parts  of  the  Great  Western  System,  and  others 
are  in  course  of  construction.  They  combine  to  a  remarkable 
degree  many  of  those  qualities  essential  to  success,  namely, 
large  seating  capacity  with  only  moderate  weight,  flexibility  of 
control,  reasonable  speed  and  acceleration,  reliability,  low  main- 
tenance and  fair  operating  costs. 

The  boiler  is  of  the  vertical,  fire-tube  type  with  no  super- 
heater, supported  directly  on  the  frame  of  the  power  truck  and 
serving  as  a  center  pin  by  transmitting  the  driving  effort  to  the 
sills  of  the  car  through  flat  springs.  It  is  enclosed  within  a  com- 
partment of  the  car  body  (about  14  feet  long),  which  contains 
coal  bunkers,  operating  levers,  etc.  As  the  car  is  arranged  to 
run  in  both  directions  and  controlled  from  both  ends,  a  stoker  is 
employed  in  addition  to  the  driver.  Aside  from  attending  to  the 
fire,  it  is  his  duty  to  regulate  the  cut-oflf  when  the  driver  is  at 
the  other  end  of  the  car,  as  only  brake  and  throttle  connections 
are  provided  there. 

The  motor  consists  of  two  single-expansion  cylinders,  12  x  16 
inches,  coupled  direct  to  the  rear  driving  wheels  which  in  turn 
are  coupled  to  the  front  drivers.  Walschaert  valve  gear  is  used. 
The  water  supply  is  carried  in  tanks  hung  beneath  the  car  body 
midway  bet.vcen  the  trucks.  A  maximum  speed  of  fifty-five 
miles  per  hour  can  be  obtained,  although  the  average  running 
speed  is  from  thirty  to  thirty-five  miles  per  hour.  Their  maxi- 
mum acceleration  is  about  one  mile  per  hour  per  second. 

Taff-J'alc  Riiilz>.'ay. — The  Taff-Vale  Railway  has  built  a  num- 
ber f)f  cars  tor  its  own  use*  and  for  otlicr  r.iilways,  lu'iiig  similar 
in  design  to  the  Great  Western  car,  the  chief  difference  being  in 
the  construction  of  the  boiler. 

La-iicushirc  &  Yorkshire  Riiilzivy. — The  Lancashire  &  York- 
sliire  Railway  T  has  cars  similar  to  titc  laff-Vak'.  in  that  the 
forward  end  is  pivoted  on  the  power  truck.  The  boiler  is  ot  the 
usual  locomotive  type  with  horizontal  fire  tubes.  This  engine  is 
practically  a  small  locomotive  with  drivers  coupled. 

Ciaitz  Systoii. — Ganz  cars  are  used  rather  extensively  in  Cen- 
tral Europe  in  thiee  sizes,  35,  50  and  80  h.p.  at  260  r.p.m.  The 
general  arrangement  is  the  same  in  all  three,  the  boiler  being 
placed  in  a  compartment  at  the  forward  end  of  the  car,  together 
with  fuel  bunker,  fiod  puinps  and  controlling  apparatus.  The 
motor  is  placed  horizontally  on  the  leading  truck,  and  drives  the 
rear  axle  through  spur  gears.  It  is  supported  in  the  usual  electric 
railway  motor  style,  one  end  being  swiveled  above  the  axle,  and 
the  other  supported  elastically  from  the  truck  frame.  The  car 
is  controlled  from  only  one  en<l  and  one  man  is  required  to  oper- 
ate it.  The  boiler  consists  of  four  concentric  cylinders  with 
headers  (held  in  place  by  bolts)  forming  two  annular  water 
spaces  joined  together  by  means  of  slightly  inclined  steel  water 
tubes,  23  mm.  outside  diameter  and  2  mm.  thick.  Within  the 
inner  cylinder  is  another  cylinder  of  slightly  smaller  diameter 
through  which  the  fuel  is  fed  to  the  grate  below,  the  flame 
and  hot  gases  passing  around  the  water  tubes  to  the  stack.  The 
motors  are  two-cylinder  cross  coinpound.  The  largest  car.  80 
h.p.,  weighs  2.1  tons,  and  is  capable  of  climbing  1.6  per  cent,  grade, 
with  two  trailers  weighing  12  tons  each,  at  a  speed  of  twenty-five 
miles  per  hour. 

Purrcy  System. — The  Paris-Orleans  road  has  ten  cars  and 
twelve  power  trucks  equipped  with  the  Purrey  systein.  This  sys- 
tem has  also  been  used  for  a  number  of  years  on  different  tram- 
way lines  in  the  city  of  Paris. 

The  Paris-Orleans  cars  have  a  total  length  of  about  60  feet  with 
a  capacity  of  thirty  third-class  passengers  in  three  compartments, 
and  twenty-five  first-class  passengers  in  two  and  one-half  com- 
partments, and  in  addition  there  is  a  baggage  compartment  at  the 
forward  end  11  feet  6  inches  long.  The  forward  end  is  pivoted 
on  the  power  truck,  the  rear  end  being  carried  upon  a  single 
axle.  The  total  weight  of  this  car  is  about  35  tons.  The  power 
truck  which  carries  the  boiler,  motor,  fuel,  water,  etc.,  has  a 
126-inch  wheel  haFC,  the  roar  wheels  only  being  used  for  driving. 
The  Purrey  boiler  is  tubular,  consisting  of  two  drums,  the  lower 
one  of  rectangular  section  and  made  of  cast  steel,  the  upper  one 
cylindrical  and  of  cast  iron  The  lower  drum  is  divided  into  three 
compartments,  two  of  which  are  provided  for  water,  the  third 
being  for  superheated  steam.  The  outer  and  lower  compartment  . 
is  connected  with  the  upper  drum  by  two  large  return  pipes.  It 
is  also  connected  with  the  intermediate  compartment  of  the  same 
drum  by  41  U-shaped  tubes.  The  feed-water  entering  the  lower 
compartment  is  thus  heated  in  passing  through  these  tubes,  which 
are  in  direct  contact  with  the  flame.  From  this  point  the  water 
rises  through  a  series  of  U-shaped  tubes  to  the  upper  drum,  and 
the  steam  thus  formed  is  returned  from  the  upper  drum  through 
1  number  of  similar  tubes  to  the  third  compartment  of  the  lower 
drum,  from  which  it  is*  taken  to  the  motor.  The  steam  is  highly 
superheated  in  these  tubes,  the  average  temperature  of  superheat 
being  from  750°  to  900°  F.  Coke  is  used  for  fuel,  feeding  auto- 
matically from  a  bunker  attached  to  the  side  of  the  boiler,  the 
supply  being  regulated  by  a  vertical  sliding  door.  The  motor  is  a 
four-cylinder  tandem  compound,  rated  at  260  h.p.  at  650' r.p.m. 
Ordinary  D-type  valves  are  used,  operated  through   Stephenson 

*  .'^ec   .\^fE.■^ICA^•    Engineer,   .\pril.    1!)0T,   pase   1.T4. 
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link  motion.  In  this  design  the  motor  is  attached  horizontally 
to  the  frame  of  the  car  and  its  power  transmitted  to  the  rear 
axle  by  two  toothed  chains  of  similar  construction  to  the  Renold 
and  Morse  silent  type.  As  a  rule,  one  or  two  trailers  are  attached 
to  these  cars,  the  average  weight  of  the  train  being  50  tons  The 
fuel  consumption  of  this  train  is  about  21  pounds  of  coke  per 
mile.  The  car  is  capable  of  maintaining  a  speed  of  about  fifty- 
six  miles  per  hour.  The  cost  of  operation  per  train-mile  is  about 
7  cents. 

Serpollet  System. — The  Serpollet  system  differs  from  the  Pur- 
rey and  Ganz  types  chiefly  in  that  the  boiler  is  of  the  flash  type, 
and  kerosene  is  generally  used  as  fuel.  A  very  high  degree  of 
superheat  is  obtained  (reaching  even  1.200°  P.),  which,  together 
with  the  incrustation  attending  the  use  of  more  or  less  impure 
water,  is  conducive  to  the  burning  of  tubes.  The  experience  of 
the  Paris,  Lyons  &  Mediterranean  Rj-.  with  this  type  of  car  has 
been  rather  unsatisfactory,  because  of  tube  troubles,  and  thi. 
Purrey  car  is  now  being  adopted  in  its  place. 

Komarck  Car. — This  car  is  used  to  some  e.xtcnt  by  the  Austrian 
State  Railway  and  several  of  its  branches.  This  car  is  capable 
of  rimning  at  a  speed  of  25  miles  per  hour  on  .a  level  while 
hauling  trailers  comprising  a  total  of  50  tons.  The  operating 
cost  is  said  to  be  about  5  cents  per  train-mile  (exclusive  of  the 
guard's  pay)  coal  costing  $3.25  per  ton. 

CONCLUSION.  :     .  .■/ 

That  there  is  a  field  for  the  rail  motor  car  cannot  be  questioned : 
its  breadth  at  the  present  period  being  limited  only  by  the  de- 
velopment of  the  motor-car  power  equipment. 

Steam,  as  a  motive  power,  has  always  possessed  the  distinct  ad- 
vantage of  flexibility  of  control  as  well  as  reliability. 

The  internal  combustion  motor  within  certain  defined  limits  of 
horse-power  sizes  has  been  developed  to  that  stage  of  excellence 
where  these  advantages  cannot  be  said  to  apply  exclusively  to 
the  steam  engine. 

With  the  experimental  work  that  is  being  conducted  in  the  de- 
velopment of  the  internal  combustion  motor  using  lower  cost 
fuels  than  gasoline,  and  with  promising  results,  who  can  predict 
the  final  outcome  of  the  motive  power  that  will  be  the  most  sat- 
isfactory from  all  points  of  view  for  the  rail  motor  car?  It  is 
probable  that  both  type*(  will  have  their  distinctive  fields,  de- 
pending upon  the  availability  of  the  fuel. 


A  Form  to  Give  the  History  of  Locomotive  Movements  at 

Terminals. 


Committee — G.  M.  Basford,  chairman ;  H.  ^I.  Carson,  C.  E. 
Chambers,  T.   Rumney,  J.  E.   Muhlfeld. 

Co-operation  between  the  mechanical  and  operating  depart- 
ments is  always  necessary,  but  it  becomes  vital  during  periods  of 
congestion  or  when,  for  any  reason,  power  is  in  great  demand. 

Your  committee  was  instructed  to  propose  a  blank  form  for 
use  at  terminals,  to  give  the  history  of  the  movement  and  time 
of  every  locomotive  from  the  time  of  leaving  a  train  until  it 
takes  another,  the  object  being  to  secure  closer  co-operation  be- 
tween   the    mechanical    and   operating   departments. 

With  this  in  view,  a  joint  blank  is  submitted  (see  illustration), 
which  is  arranged  in  such  a  way  as  to  necessitate  co-operation 
in  the  record  itself  by  rendering  it  necessary  for  each  depart- 
ment to  fill  in  the  items,  the  control  of  which  lies  in  its  own 
hands.  In  this  way  each  department  may  become  conversant 
with  the  delays  and  the  reasons  for  delays  for  which  both  de- 
partments are  responsible. 

It  is  recommended  that  the  roundhouse  and  the  yard  shall  use 
the  same  form,  one  for  each  twenty-four  hours.  Both  the  round- 
house and  the  yard  should  make  its  own  entries  in  duplicate— 
an  original  and  a  carbon  copy.  Immediately  at  the  close  of  the 
day,  after  midnight,  the  ca'-bon  copies  may  be  exchanged  and  the 
record  completed  on  each  original  copy.  If  sufficient  force  is 
available,  the  records  may  be  combined  or  completed  by  a  third 
party.  By  such  a  plan  close  co-operation  may  be  expected,  bo- 
cause  the  local  head  of  each  of  these  departments  will,  at  al! 
times,  see  that  his  own  record  is  but  part  of  the  whole.  Each  of 
the  officials  will  also  see  where  his  work  fits  into  that  of  the 
other. 

In  the  blank  proposed,  columns  A  to  F,  inclusive,  indicate  tram 
and  engine  numbers,  the  name  of  the  engineer  and  the  time  of 
arrival  at  the  yard,  the  ash  pit  and  the  roundhouse. 

If  necessary,  columns  may  be  added  to  indicate  whether  the 
engine  is  in  freight,  passenger,  switch  or  work  service;  but  these 
are  not  recommended  by  your  committee  for  use  where  they  are 
not  necessary. 

Column  G  will  show  the  time  when  orders  for  engines  arc 
received.  This  information  may  be  important  in  checking  the 
work  of  the  roundhouse.  Column  H  shows  the  time  engines  are 
promised,  and  column  I  when  they  are  actually  ready. 

Columns  J  and  K  show  the  number  and  leaving  time  of  trains 
for  which  engines  are  ordered.  Columns  L,  M.  and  N  show 
when  engines  leave  the  roundhouse,  vvhen  they  arrive  in  the 
yard  and  when  they  are  coupled  to  trains. 
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THE  A,  B  AND  C  RAILROAD 
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Columns  O,  P  and  Q  indicate  the  number  and  time  of  the  de- 
parting train ;   also  the  name  of  the  engineer. 

In  the  remaining  columns  the  delays,  both  mechanical  and 
transportation,  are  indicated  togctiier  with  the  reasons  therefor. 

On  roads  where  clerical  force  is  not  available  it  may  be  de- 
sirable to  have  enginemen  supply  information  for  columns  A,  B, 
C.  D,  E,  F.  L,  M  and  N.  For  this  purpose  a  small  blank  form 
is  presented — merely  as  a  suggestion — as  a  part  of  this  report 
(see  illustration).    One  form  may  be  used  for  arrival  as  well  as 
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departure.  For  the  arrival  record  the  (engineer  should  till  out 
columns  R,  S,  T,  U,  V  and  W.  For  departure  he  should  till  out 
columns  R,  S,  T,  X,  Y  and  Z.  Upon  arriving  at  the  ash  pit 
on  an  incoming  engine  he  should  send  the  blank  to  the  round- 
house, and  upon  coupling  to  an  outgoing  train  he  should  leave 
another  blank  with  the  yardmaster.  This  information  may  then 
be  easily  transferred  to  either  the  roundhouse  or  the  yard  record, 
depending  upon  whether  the  engine  is  arriving  or  departing. 

Vour  conuiiittee  submits  the  record  form  with  the  recom- 
mendation that  it  be  tried  experimentally  for  a  year  by  as  many 
railroads  as  possible,  with  a  view  of  gaining  opinions  from  ex- 
perience upon  which  to  base  further  action  of  the  Association 
upon  this  subject.  We  also  suggest  the  advisability  of  securing 
the  opinions  of  leading  operating  officials  concerning  such  a 
blank  form,  whether  or  not  these  officials  have  an  opportunity 
to  put  it  into  service. 

It  is  also  suggested  that  during  periods  of  congestion  an  ener- 
getic man  be  placed  at  each  locomotive  terminal  to  follow  up 
locoinotive  delays   by  aid  of  this   form. 

1  he  blank  form  recommended  herein  should  be  understood  as 
offering  means  for  accelerating  movements  of  locomotives  when 
locomotives  are  greatly  needed.  Unless  acceleration  is  especially 
desired,  it  seems  inadvisable  to  stimulate  action  on  the  part 
of  roundhouse  forces  to  hurry  the  handling,  inspection  and, 
more  especiallj',  the  repair  work  when  there  is  ample  oppor- 
tunity to  take  sufficient  time  to  improve  the  quality  of  mainten- 
ance and  inspection  and  at  the  same  time  economize  in  the  cost 
by  eliminating  overtime  and  other  irregular  work  for  which  a 
premium  must  be  paid.  Your  coinmittee  does  not  desire  to  rec- 
ommend the  continuous  use  of  this  blank  form,  except  in  cases 
where  it  may  be  necessary  to  increase  the  activity  of  terminal 
<^perations.  Its  occasional  use  to  check  locomotive  service  may, 
bowever,  be  exceedingly  valuable.    ."'     v'v. 

.  The  tendency  toward  placing  an  unnecessary  burden  by  exact- 
jug  unnecessary  conditions  from  either  the  transportation  or  the 
locomotive  department  should  be  discouraged.  One  purpose  of 
this  blank  form  is  to  enable  each  department  to  help  the  other. 
It  should  not  be  the  desire  of  either  the  motive  power  or  the 
transportation  department  to  show  the  other  department  that  its 
o^vn  work  is  done  and  lies  waiting.  While  such  a  case  fre- 
quently brings  abcut  the  desired  result,  it  is  an  expensive  matter 
for  either  department  to  carry  on  its  work  in  such  a  way  for  the 
purpose  of  unnecessarily  stimulating  action  on  the  part  of  an- 
other department. 

In  conclusion,  your  committee  would  point  out  the  importance 
of  introducing  this  form  in  service  with  a  complete  understand- 
ing on  the  part  of  all  concerned  that  the  necessary  requirement 
'S  to  reduce  delays ;  that  the  purpose  is  to  secure  smooth,  quick 
service;  and  that  the  blank  is  in  no  way  intended  as  a  means 
lor  placing  responsibility  upon  another  department.  If  each 
fJcpartment  will  use  it  to  improve  its  own  performance,  the  de- 
""■H   result   will   be   attained. 


Committee — F.  J.  Cole,  chairman ;  J.  E.  Muhlfeld,  W.  A.  Net- 
tleton,  D.  J.  Durrell,  W.  L.  Tracy. 

Your  committee  made  a  report  of  Shrinkage  Allowance  for 
Tires  in  1905  to  this  Association.  The  suggestions  of  the  com- 
rnittee  at  that  time  were  as  follows : 

Shrinkage  i-8oth  of  an  inch  per  foot  in  diameter  for  cast-iron 
and  cast-steel  centers  less  than  66  inches  in  diameter. 

Shrinkage  i-6oth  of  an  inch  per  foot  in  diameter  for  centers  66 
inches  and  over  in  diameter. 

Minimum  thickness  of  tires  should  be  established,  due  consid- 
eration being  given  to  the  diameter,  service  and  weight  per 
wheel.  '    :,  >  V  .'••.  / 

Tire  and  wheel  gauges  should  be  of  good  design,  heavy  enough 
to  resist  bending  and  subject  to  frequent  inspection  to  insure 
accuracy. 

Seventy-two  inches  diameter  of  wheel  center  should  be  included 
in  standard  sizes. 

Wheel  center  rims  should  preferably  be  uncut,  but.  if  cut,  slots 
should  be  machined  out  and  closed  with  solid  cast-iron  liners 
driven  in.     No  lead  or  white  metal  to  be  used. 

In  the  discussion  which  followed  the  reading  of  the  paper  the 
design  of  the  cast-steel  wheel  centers  was  considered  and  a  motion 
was  made  by  Mr.  Deems  to  refer  the  subject  back  to  the  same 
committee,  and  ask  them  to  take  into  account  the  design  of  wheel 
centers  and  to  consider  principally  the  question  of  parted  or 
solid  rim,  and  whether  retaining  rings  or  shoulders  on  the  tires 
should  be  used. 

At  the  meeting  in  1906  your  committee  submitted  a  report  as 
requested,  but  unfortunately  none  of  the  members  were  present 
at  the  meeting,  so  that  no  definite  conclusion  was  reached,  nor 
was  any  one  present  to  answer  the  questions  which  were  raised 
in  the  discussion  which  followed  the  reading  of  the  paper.  In 
that  report*  definite  recommendations  were  made  anfl  illu'^tratcd 
by  sketches  for  the  section  of  spokes  and  rim.  The  different 
forms  of  retaining  rings  most  generally  used  were  also  illustrated 
and  described.  Answering  the  questions  raised  during  the  dis- 
cussion:  Mr.  Brown  criticizes  the  use  of  the  lip  on  the  outside  of 
tire.  This  is  used  by  the  Pennsylvania  Railroad  in  connection 
with  their  retaining  segments,  by  the  Canadian  Pacific  and  other 
roads,  and  is  quite  largely  used  by  builders  for  locomotives  for 
export.  The  object  is  to  prevent  the  wheel  centers  from  being 
pushed  through  the  tire  in  case  it  becomes  loose.  By  inserting 
shims  from  the  inside,  as  stated  by  Mr.  Vaughan.  no  particular 
difficulty  need  be  anticipated,  and  when  it  is  remembered  that  the 
frames  and  other  obstructions  on  the  inside  cover  only  a  portion 
of  the  surface  of  the  wheel,  so  that  below  and  above  the  frames 
it  is  possible  to  insert  the  shims  from  the  inside  with  but  little 
inconvenience. 

Mr.  Fowler  considered  the  differences  in  the  hardness  of  tires 
and  its  effect  upon  the  rolling-out  action.  The  usual  practice  in 
rolling  tires  is  to  use  a  softer  material  for  passenger  tires,  me- 
dium for  freight  and  very  hard  for  switching.  The  tensile 
strength  and  elongation  given  in  Bulletin  No.  14,  American  So- 
ciety Testing  Materials,  is  as  follows : 

,    ,.  Driving.  Truck  and 

Service.       ■•'■■:,..■►-■'■■•        Passenger.   Freight.   Switching.  Trailing. 

Lbs.  Lbs.  Lbs.  Lbs. 

Tensile  strength   per   square  inch   not 

less   than    IrtO.OOft      110,000      120.000      110.000 

Per  cent.   Per  cent.  Per  cent.   Per  cent. 
Elongation  in  two  inches  not  less  than       12  10  8  10 

Regarding  the  use  of  retaining  rings,  your  committee  did  not 
feel  justified  in  recommending  any  particular  form,  on  account 
of  the  great  diversitj-  of  practice  in  their  use. 

Referring  to  the  additional  subject  we  have  been  asked  to 
consider,  namely,  "Distortion  of  Wheel  Centers  and  lires  Out 
of  Round  Due  to  Heavy  Counterbalance,"  we  are  of  the  opinion 
that  this  whole  question  is  so  involved  that  it  had  better  be  made 
the  subject  of  a  separate  committee.  A  great  deal  of  work  has 
been  done  in  the  past  investigating  the  question  of  flattening 
of  tires  other  than  by  sliding,  and  apart  from  the  flattening  ac- 
tion between  the  spokes  which  might  result  from  a  thin  tire  in 
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combination  with  wheel  centers  having  too  light  sections  of 
spokes  and  rim,  it  does  not  seem  to  be  a  matter  which  need  nec- 
essarily be  discussed  with  the  shrinkage  of  tires  and  design  of 
wheel  centers. 

If  the  suggestions  of  vour  committee  are  generally  adopted  for 
the  section  of  spoke  and  rim  for  cast-steel  wheel  centers,  it  will 
result  in  eliminating  any  possibility  of  distortion  taking  place 
from  the  above-named  causes,  as  it  will  be  generally  found  that 
wheels  made  from  these  suggestions  will  be  much  heavier  than 
many  designed  some  years  ago,  so  that  the  last  subject  assigned 
could  more  properly  be  taken  up  and  considered  by  a  separate 
committee,  with  a  view  to  saving  time,  which  would  allow  some 
(letinite  action  to  be  taken  at  this  year's  meeting  of  the  reports 
which  have  been  submitted  for  the  two  previous  years. 

In  conclusion,  your  committee  would  renew  its  recommenda- 
tions made  in  IQ05  and  1906,  and  the  whole  question,  if  considered 
advisable  bv  the  Association,  may  then  be  referred  to  letter 
ballot. 


Superheating. 

Committee — H.  H.  Vaughan  (Chairman),  Lc  Grand  Parish, 
C.  A.  Seley. 

There  have  been  but  few  engines  equipped  with  superheaters 
during  the  year  1906,  with  the  exception  of  those  constructed 
tor  the  Canadian  Pacific  Railway.  The  following  ."Statement 
shows  the  engines  in  service  December  31,  1905,  and  December 
31.  1906.  as  reported  by  the  members  of  this  Association. 


No  superheaters. 


ROAD 


1905. 


1906. 


Type  of 
engine. 


I..  S.  &M.  S.. 


C  B.  &  0-««*-»"i*'«- 


Bo.ston  &  Maine. 


C.  «:  X.W 


M.  St.  P.  &  S.  S.  M 


Rock  Island  System. 


2-6-2 
2-6-2 


1      1 

'           2 



. 

1 

1           1 
i 

4-6-0        1 

; 

1 
0 

4-4-2 
4-6-0 

Type  superheaters. 


Cole. 
'  Vaughan-Horsey. 


Cole. 

Schmidt  snioke-tut>e. 


Cole. 


Cole. 
Cole. 


j  Cole. 


Canadian  Pacific- 


2 

2         ! 

* 

4         1 

1 

1 

1 

1 

1 

I 

1 

10 

10 

30 

.S5 

10 

45 

5 

5 

1 

0 

1 

2 

0 

16 

20 

20 

21 

0 

0 

20 

4-4-2 
4-6-2 


[Cole. 
!  Cole. 


4-6-0  (Schmidt  smoke-box. 

4-6-0  Schmidt  smoke-tube. 

4-6-0  Schmidt  smoke-tube 

4-6-0  Schmidt  smoke-tube. 

4-6-0  Cole  return-bend. 

4-6-0  ,  Vaughan-Horsey. 

4-6-0  Vaughan-Horsey. 

4-6-0  Cole  field-tube. 

4-6-0  Vaughan-Horsey. 

4-6-2  :  Vaughan-Horsey. 

2-8-0  Schmidt  smoke-tul)*. 

2-3-0  i  Cole  Seld-tube. 

2-8-0  ,Vaughan-Hor.sey. 


From  this  table  it  will  be  seen  that  on  the  railways  in  the 
United  States  there  were  1 1  engines  with  superheaters  at  the 
beginning  of  1906  and  14  at  the  end  of  that  year,  2  having  been 
removed  and  5  applied,  and  on  the  Canadian  Pacific  Railway 
there  were  10 1  in  service  at  the  beginning  and  176  at  the  end  of 
the  year,  22  having  been  removed  and  97  applied.  It  is  also  of 
interest  to  state  that  during  1907  the  Atchison,  Topeka  &  Santa 
Fe  and  the  Pittsburg,  bhawmut  &  Northern  have  each  received 
engines  equipped  with  the  '"Vauclain"  type  of  smoke-box  super- 
heater and  that  Purdue  University  locomotive  Schenectady  No.  2 
has  been  equipped  with  a  "Cole"  return-bend  superheater. 

The  Canadian  Pacific  also  have  received  or  on  order  176  ad- 
ditional engines,  all  of  which  are  equipped  with  the  "Vaughan- 
Horsey"'  superheater. 

Coal  Econo.mv. 

Of  the  roads  using  superheaters,  the  Minneapolis,  St.  Paul  & 
Sault  Ste.  Marie  and  Rock  Island  are  unable  to  give  any  figures 
on  coal  consumption.     The  other  roads  report  as  follows : 

Lake  Shore  &  Michigan  Southern. — Coal  and  water  consump- 
tion were  measured  on  Class  J-40  engines  with  and  without  su- 
perheaters on  several  trips,  and  the  average  results  show  a 
saving  of  coal  of  from  19  to  27  per  cent,  and  of  water  of  from  11 
to  24  per  cent,  on  the  superheating  engine?. 

Chicago.  Burlington  &  (Juincy. — The  fuel  consumption  of  en- 
gines  equipped   with    "Cole"   and   "Schmidt"   smoke-tube   super- 


heaters as  compared  with  other  engines  of  the  same  class,  cov- 
ering the  months  of  October,  November  and  December,  is  shown 
in  the  table  below,  the  figures  being  pounds  of  coal  consumed 
per  100  ton-miles : 

Oct.  Nov.  Dec 

lbs.  lbs.  lbs 

Cole  superheater   engine   1989 17  15  17 

Average  consumption  of    9  engines  of  same  class...     16  16  

Average  consumption  of  11  engines  of  same  class...     —  —  jg 
Schmidt  superheater  engines  2098  and  2099: 

Engine    2098    19  81  23 

Engine    2099     18  17  23 

Average  consumption  of  18  engines  of  same  class...     19  —  __ 

Average  consumption  of  17  engines  of  same  class...      —  22  ^ 

Average  consumption  of  27  engines  of  same  class. . .     —  —  22 

Boston  &"  Maine. — Comparative  tests  in  heavy  fast  passenger 
engine  service  over  hard  division  between  one  engine  with  "Cole" 
return-bend  type  and  another  of  the  same  class  but  without  su- 
perheater gave  the  following  results : 

Per  cent. 
Superheated.     Saturated.     G.iin. 

Ton-miles  per   1,000  gallons  of  water t)36G  5667  12.3 

Ton-miles  per  pound  of  coal 5.16  4.5     .   14.7 

The  average  superheat  was  98.6°. 

Chicago  &  North-Western. — Comparative  tests  made  between 
identical  engines  of  the  4-4-2  and  4-6-0  type,  equipped  with  tlie 
"Cole"  superheater  and  not  so  equipped,  only  such  tests  as  were 
reliable  being  included,  showed  that  the  pounds  of  water  per  H.-P. 
hour  were  7  per  cent,  less  and  the  pounds  of  coal  per  H.-P.  hour 
7.2  per  cent,  less  with  the  superheater  than  without  it. 

Purdue  University. — Prof.  W.  F.  M.  Goss  reports  as  follows: 
'The  experimental  locomotive  of  Purdue  University,  which  for 
several  years  has  been  operated  as  a  simple  engine  using  satu- 
rated steam,  was  last  summer  equipped  with  a  'Cole'  su- 
perheater. In  preparing  the  superheater  it  was  desired  that  the 
extent  of  superheating  surface  should  be  made  as  large  as  prac- 
ticable in  order  that  experiments  with  the  engine  might  involve 
as  high  rates  of  superheating  as  practicable,  and  to  this  end  a 
larger  sacrifice  of  direct  heating  surface  was  perhaps  permitted 
than  would  ordinarily  be  the  case. 

"At  this  date  the  experimental  locomotive  has  been  operated 
3,300  miles  since  equipped  with  the  superheater.  Under  nor- 
mal conditions  of  running  with  a  wide-open  throttle  the  steam 
delivered  at  the  header  is  superheated  from  120°  to  190°  F.,  the 
precise  amount  depending  upon  the  rate  of  power  at  which  the 
boiler  is  operated.  It  is  least  when  the  rate  of  power  is  lowest 
and  greatest  when  the  rate  of  power  is  highest.  Between  the 
header  and  valve  box  there  is  a  loss  of  30°  superheat,  due,  of 
course,  to  the  cooling  effect  of  the  cylinder. 

"While  the  data  for  the  tests  in  question  have  not  been  en- 
tirely worked  up,  enough  has  been  done  to  show  that  the  con- 
sumption of  superheated  steam  per  horse-power  hour  varies  from 
less  than  20  to  about  22  as  maximum,  this  performance  being 
under  a  wide-open  throttle  and  at  such  speeds  and  ciit-offs  as 
are  practicable.  These  values  are  to  be  compared  with  those 
obtained  when  the  cylinders  are  supplied  with  saturated  steam, 
which  will  range  from  24  to  27  pounds. 

"There  has  been  no  trouble  arising  through  leaks  either  in 
superheater  or  in  the  large  flues  which  accommodate  the  pipes." 

The  figures  thus  given  for  steam  consumption  with  the  super- 
heaters are  83J/S  per  cent,  and  81I/2  per  cent,  respectively  of  the 
consumption  of  saturated  steam. 

Canadian  Pacific. — On  account  of  the  large  number  of  super- 
heater engines  on  this  road  and  the  close  attention  paid  to  fuel 
consumption  a  quantity  of  records  are  available  of  the  results  in 
road  service,  but  they  are  not  in  many  cases  available  for  com- 
parative purposes  on  account  of  the  small  number  of  modern 
simple  engines  in  use.  Previous  to  the  introduction  of  the  super- 
heater, compounds  had  for  some  years  been  constructed  for 
freight  service  and  a  comparison  of  the  superheater  with  the 
compound  is  not  entirely  satisfactory,  since  it  assumes  that 
the  compound  is  more  economical  than  the  ordinary  sim- 
ple engine,  which  may  not  always  be  the  case.  During 
the  past  year,  however,  the  "Cole"  field-tube  superheaters  were 
removed  from  the  twenty-one  engines  of  the  Kl-4b  class  and 
they  proved  a  very  satisfactory  and  economical  simple  engine, 
and  they  can  in  many  cases  be  used  as  a  basis  for  comparison. 
(For  the  purposes  of  record  a  number  of  tables  were  given,  show- 
ing the  comparison  of  the  superheater  engines  with  the  M-4^ 
simples,  the  D-9  compounus  and  the  M-1-2  and  M-3  compounds,  t 

In  general  the  above  tables  show  satisfactory  results  for  tlu' 
superheater,  but  it  is  difficult  to  estimate  from  them  any  exact 
figures  of  the  saving  obtained. 

In  place  of  relying  on  records  taken  over  a  period  of  several 
months,  a  method  of  comparison  may  be  emoloved  which,  while 
laborious,  is  accurate  if  carefully  compiled,  namely,  by  com- 
paring month  by  month  and  section  bv  section  the  amount  cf 
coal  actually  burned  by  any  class  of  eneine  with  that  which  tt 
would  have  burned  had  it  used  the  same  amount  per  unit  ot 
work  as  the  class  against  which  its  efficiencv  is  fn  he  measured 
For  example :  in  August,  between  White  River  and  Schreibcr 
the  M-4a  engines  used  249  tons  of  coal  at  127  pounds  per  1,000 
ton-miles  while  the  M-4b  used  263  tons  at  iw  tXDunds.  Takinc 
the  M-4b  as  a  basis,  had  the  M-4a  consumed  the  same  amount 
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per  1.000  ton-miles  they  would  have  burned  272  tons  in  place  of 
249.  By  considering  only  those  cases  in  which  the  class  taken 
as  a  basis  did  sufficient  work  on  any  section  in  a  month  to 
render  the  comparison  reliable,  a  series  of  results  are  obtained, 
which,  when  summed  up  give,  over  any  required  period  and  for 
any  number  of  sections,  the  actual  coal  burned  and  the  equiva- 
lent coal  which  would  have  been  burned  by  any  class  of  engine 
had  its  consummation  been  equal  to  that  of  the  class  with  which 
it  i";  being  compared  during  each  month  on  each  section,  sub- 
ject only  to  the  assumption  that  the  unit  conditions,  as  they  may 
be  termed,  will  equal.  An  advantage  of  this  method  is  evidently 
that  one  favorable  record  has  but  little  effect  on  the  total  result, 
and  .T*  each  individual  result  is  compared  under  similar  condi- 
tion? the  sum  total  represents,  with  probably  the  greatest  degree 
of  accuracy  that  can  be  obtained  from  road  records,  the  general 
result  over  a  considerable  period  of  time. 

This  method  has  been  applied  to  the  coal  records  on  the  Cana- 
dinii  Pacific  where  comparisons  are  possible,  with  the  following 
results  :* 

Class  of  engine  taken  as  basis,  M-4b,  freight  service : 


Section  or  division. 

Class. 

Coal 
used. 

Equivalent 
coal. 

Relative 
consumption. 

T-ak*>  Suoerior.  • .  • 

M-4a 

D-lOb 
D-lOc 

8,474 
7,683 

9.414 
8.328 

90.0% 

91.6^ 

:'        90.6% 

' 

Kewport-Montreal 

D-lOc 
M-1-3 
M-4e 

2,835 

2,966 

220 

3.305 

3,293 

342 

85.8^ 
90.0% 
64-2% 

MeKantic-Farnham 

M-1-3     •       1.033 
D-lOc     1       2.548 

1,188 
2,920 

87.4% 
87-3% 

Piel  c!-  Revel.stolce  ■ .  •,.(»•;..  .  • 

M-4e      ;       7,536 

8.830 

85.3% 

Class  of  engine  taken  as  basis,  E-5,  passenger  service : 


Chalk  River- North  Bay... 

E-5de 
G-1-2 

1.617 
915 

2,015 
1,012 

SO.2% 
90.4% 

Niirili  Bav-Cartier 

G-1.2 

4.465 

5.701 

78.3% 

Qihcr  l.ake  Superior 

G-1-2 

1,196 

.     ..:  1.249 

95.8% 

Class  of  engine  taken  as  basis,  D-ioc,  freight  service: 


Ea.-iern  Division. 


D-lOb  6.266 


5.636 


in  A^c 


Ontario  Division. 


I      D-lOb    !       6.315 


5.816 


108.6% 


i:i  these  figures,  neglecting  M-4e  between  Newport  and  Mon- 
trcil,  where  tne  amount  of  coal  burned  is  insufficient  to  form  a 
rclnble  opinion,  there  is  evidently  a  saving  in  coal  of  from 
tci;  to  fifteen  per  cent,  in  the  case  of  freight  engines.  It  should 
be  noted  that  on  the  Lake  Superior  Division  the  M-4  class,  other 
tilings  being  equal,  should  show  a  result  about  five  per  cent,  bet- 
ter than  the  D-io,  as  on  this  division  a  consolidation  engine,  on 
account  of  the  short  one  per  cent,  grades,  is  more  economical 
than  a  10-wheeler.  This  accounts  for  the  D-io  engines  which 
oot.iin  a  rather  higher  superheat  than  the  M-4a  showing  only 
Y^(:  same  saving  as  compared  with  the  M-4b.  From  Newport  to 
Op.trcmont  the  lo-whecl  type  is  slightly  the  more  economical, 
■i^  there  is  a  long  grade  on  which  the  reduced  capacity  of  this 
'.^"1"  results  in  an  improved  coal  performance  14.2  per  cent,  and 
probribly  an  average  saving  of  12  per  cent,  would  perhaps  be 
about  correct.  From  Field  to  Revelstoke  the  service  is  very 
nc.Lvy,  and  the  engine  M-4e  here  compared  to  M-4b  are  the  later 
'.M"'  superheaters  with  175  pounds  pressure,  and  the  resulting 
"iving  of  14.7  per  cent,  is  very  satisfactory.  •...,! 

Au^  interesting  result  is  the  saving  of  19.8  per  cent,  made  by 
wH  h-5(j  as  compared  with  the  E-5.  The  E-5a  engines  are  con- 
certed To-wheel  passenger  engines  of  the  E-5  class  and  are  iden- 
lic.il  e.xccpt  as  regards  the  superheater,  and  these  results,  to- 
•Rethcr  with  the  general  experience  on  the  Canadian  Pacific,  show 
tn.Ht  the  saving  in  passenger  service  is  greater  than  in  freight. 

Ihc  G-i-2  results  are  not  of  much  value,  as  the  Pacific  type 
ncrine  is  of  far  greater  capacity  than  the  E-5,  but  on  certain 
runs  where  the  work  done  has  not  been  much  increased  they 
'laye  shown  a  very  large  saving. 

JlieJD-iob  show  a  result  substantially  equal  to  the  D-ioc  on 

Avn  D     ^'^'^'if''  dimensions  of  the<!e   locomotives  see  American   Encinebii 
""  KAlLRoAD  Journal,  May,  1906,  pp.  161. 


the  Lake  Superior  Division,  but  considerably  poorer  on  the  On- 
tario and  Eastern  Division,  which  is  partly  due  to  the  leakage 
at  the  headers  which  developed  in  the  latter  case  to  a  large  ex- 
tent, and  is  intended  to  show  its  action,  which  accounts  for  the 
poor  results  obtained  on  other  roads  when  the  same  troubles 
have  been  experienced. 

The  records  on  the  Canadian  Pacific  are  fairly  well  in  ac- 
cordance with  the  tests  on  some  of  the  other  roads  reporting 
and  with  those  on  the  testing  plant  at  Purdue.  One  fact  is 
worth  noting,  that  there  is  apparently  a  greater  saving  of  coal 
than  of  water,  the  opposite  of  what  might  have  been  expected. 
This  may  be  explained  by  the  decrease  in  the  efficiency  of  the 
locomotive  boiler  as  the  rate  of  evaporation  increases,  so  that 
a  saving  of  lo  per  cent,  in  steam  consumption  decreases  the  rate 
of  combustion  to  an  extent  which  renders  the  boiler  more  effi- 
cient, and  results  in  a  still  greater  saving  in  the  coal  consump- 
tion. It  might  be  objected  that  some  of  the  reports  show  but 
little  saving,  and  the  experience  on  the  Canadian  Pacific  would 
confirm  this,  as  they  are  accompanied  by  complaints  of  the  leak- 
age occurring  at  the  header,  and  in  that  case  whatever  saving 
was  effected  by  superheating  would  be  lost  by  the  engine  not 
steaming  freely.  In  general  it  would  appear  that  superheating 
mav  be  stated  to  show  a  saving  of  lo  per  cent,  to  15  per  cent, 
of  coal  in  freight  service  and  15  per  cent,  to  20  per  cent,  in  pas- 
senger service,  a  result  that  must  be  considered  satisfactory  if 
not  quite  as  revolutionary  as  the  earlier  reports  would  have  in- 
dicated. 

Some  tests  that  are  of  interest  have  been  made  on  the  Cana- 
dian Pacific  showing  the  amount  of  superheat  obtained,  and  arc 
shown  in  Figs,  i  to  8  attached  (not  reproduced).  Figs.  I  and  2 
show  respectively  the  results  obtained  in  the  M-4a  witli  "Schmidt" 
smoke  tube  and  M-4b  with  "Cole"  Field  tube  superheaters. 
The  former  gives  an  average  temperature  of  about  460°,  while 
the  latter  showed  but  little  superheat,  and  on  account  of  the 
difficulty  in  keeping  the  tubes  clean  and  the  small  advantage 
obtained  the  apparatus  has  been  removed  and  the  engines  used 
as  simples.  In  these  tests  the  temperature  was  taken  in  the 
branch  pipe,  but  in  those  following  it  has  been  taken  at  the  steam 
chest.  Figs.  3  and  4  show  two  tests  in  class  E-5d  and  show  a 
temperature  of  540°  and  560°.  These  engines  have  twenty-two 
5-inch  tubes  in  a  64-inch  shell,  the  largest  proportion  of  super- 
heating surface  so  far  tried,  and  have,  as  above  mentioned,  proved 
exceedingly  economical  and  are  reported  to  have  a  capacity  of  ? 
per  cent,  to  10  per  cent,  greater  than  corresponding  simple  en- 
gines. Figs.  5  and  6  show  tests  of  the  D-iob  and  Figs.  7  and  8 
of  the  D-IOC  engines,  both  having  twenty-two  5-inch  tubes,  the 
former  with  "Cole"  and  the  latter  with  the  "Vauphan-Horsey" 
superheater,  the  arrangement,  with  the  exception  of  the  head- 
ers, being  practically  identical.  The  former  «how  temperatures 
of  460°  to  470°,  the  latter  500°  to  510^.  the  difference  being  due 
either  to  the  more  completely  separated  headers,  or  to  the  more 
even  flow  of  steam. 

Experiments  have  also  been  made  to  determine  the  loss  in 
pressure  through  the  superheater,  and  in  an  engine  having 
twenty-two  tubes  each  containing  two  return  bend  elements,  and 
either  of  the  M-4  or  D-io  classes,  it  is  found  to  be  about  5  pounds 
under  general  working  conditions. 

•"'■■-iV;:  ■"^■v^:"--"'- ■■'■'""    Maintexakce. 

All  roads  reporting,  with  the  exception  of  the  Lake  Shore  & 
Michigan  Southern,  have  experienced  considerable  difficulty  with 
the  joints  between  the  main  and  sub-headers  on  the  ''Cole"  su- 
perheaters leaking,  and  this  unfortunate  defect  has  been  a  very- 
important  factor  in  the  lack  of  interest  shown  in  superheaters 
generally.  On  the  Canadian  Pacific,  where  a  large  number  have 
been  in  service,  the  delay  to  power  and  failures  through  engines 
not  steaming  has  been  most  serious,  the  more  so  since  at  first  no 
trouble  developed.  It  is  probably  due  to  the  shock  in  starting 
and  switching  causing  the  weight  of  the  superheater  pipes  to 
work  the  sub-headers  backward  and  forward  and  thus  start  the 
joints,  and  when  once  started  the  escaping  steam  cuts  both  the 
gasket  and  the  seats  away  rapidly,  and  when  once  the  latter 
are  injured,  remaking  the  joints  is  a  tedious  and  difficult  matter. 
It  is  also  a  peculiarity  of  the  "Cole"  superheater  that  it  can 
leak  very  badly  at  the  header  joint  and  yet  not  affect  the  steam- 
ing qualities  of  the  engine  sufficiently  to  prevent  its  taking  a 
train,  and  while  this  is  an  advantage  in  one  respect  it  means,  in 
busy  times,  that  the  joints  are  liable  to  get  into  a  rather  bad 
condition  before  they  are  attended  to.  .\ttempts  are  now  being 
made  to  overcome  this  difficulty  by  securing  a  heavy  angle-iron 
across  the  smoke-box  at  the  bottom  of  the  headers,  and  fasten- 
ing them  to  it  so  as  to  prevent  their  movement,  also  by  increas- 
ing the  bolting  at  the  joints,  and  it  is  believed  that  this  will 
remedy  it. 

The  "Schmidt"  superheater  has.  on  the  Canadian  Pacific,  given, 
in  the  majority  of  cases,  exceedingly  good  results  and  has  run 
from  shopping  to  shopping  without  attention.  When  for  any 
reason  the  joints  start  it  is  very  difficult  indeed  to  get  them 
tight  without  going  over  the  face  of  the  header  and  facing  up  the 
flange  joints  anew,  and  this  work  is  slow  and  means  consider- 
able delay  in  a  roundhouse.  Should  any  leakage  occur  at  a  re- 
turn bend  there  is  also  considerable  work  to  make  repairs  if  the 
leak  occurs  in   the  top  or  second   row   of   pipes,   on   account   of 
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combination  with  wheel  centers  having  too  light  sections  of 
spokes  and  rim,  it  does  not  seem  to  be  a  matter  which  need  nec- 
essarily be  discussed  with  the  shrinkage  of  tires  and  design  of 
wheel  centers. 

If  the  suggestions  of  your  committee  are  generally  adopted  for 
the  section  of  spoke  and  rim  for  cast-steel  wheel  centers,  it  will 
result  in  eliminating  any  possibility  of  distortion  taking  place 
from  the  above-named  causes,  as  it  will  be  generally  found  that 
wheels  made  from  these  suggestions  will  be  much  heavier  than 
many  designed  some  years  ago,  so  that  the  last  subject  assigned 
could  more  properly  be  taken  up  and  considered  by  a  separate 
committee,  with  a  viev/  to  saving  time,  which  would  allow  some 
(letinite  action  to  be  taken  at  this  year's  meeting  of  the  reports 
which  have  been  submitted  for  the  two  previous  years. 

In  conclusion,  jour  committee  would  renew  its  recommenda- 
tions made  in  1005  and  1906,  and  the  whole  question,  if  considered 
■idvisable  bv  the  Association,  may  then  be  referred  to  letter 
ballot. 


Superheating. 


Committee — H.  H.  Vaughan  (Chairman),  Le  Grand  Parish, 
C.  A.  Seley. 

There  ha\'e  been  but  few  engines  equipped  with  superheaters 
during  the  year  1906,  with  the  exception  of  those  constructed 
for  the  Canadian  Pacific  Railway.  The  following  statement 
shows  the  engines  in  service  December  31.  1905.  and  December 
31.  1906.  as  reported  by  the  i^embers  of  this  Association. 


ROAD. 


■'t         I        2-6-2        I  Cole. 

1        ^       2-6-2       '  Vaughan-Horsey. 


Type  of   :    Type  superheaters 
eneine.    ' 


■^  *•  ,••••••!  Cole. 

Schmidt  smoke-tube. 


4-6-0        Cole. 


M.  St.  P.  &  S.  S.  M  . . 


1 

0 

4-4-2 
4-6-0 

Cole. 
Cole. 

j       1 

Cole. 

Rock  Island  System. . . 

2 

2 

4-4-2 

Cole. 

4 

4 

4-6-2 

Cole. 

1 

^.t"'-^ 

4-6-0 

Schmidt  smoke-bo.x. 

1 

1 

4-6-0 

Schmidt  smoke-tube. 

1 

1 

4-6-0 

Schmidt  smoke-tube. 

10 

10 

4-6-0 

Schmidt  smoke-tube 

30 

55 

4-6-0 

Cole  return-bend. 

10 

45 

4-6-0 

Vaughan-  Horsey . 

Canadian  Pacific 

5 

5 

4-6-0 

Vauffhan-Horsey. 

1 

0 

4-6-0 

Cole  field-tube. 

1 

2 

4-6-0 

Vaughan-Horsey. 

0 

16 

4-6-2 

Vaughan-Horsey. 

20 

20 

2-8-0 

Schmidt  smoke-tube. 

21 

0 

2-8-0 

Cole  field-tube. 

0 

20 

2-8-0 

Vaughan-Hor.sey . 

From  this  table  it  will  be  seen  that  on  the  railways  in  the 
United  States  there  were  11  engines  with  superheaters  at  the 
beginning  of  1906  and  14  at  the  end  of  that  year,  2  having  been 
removed  and  5  applied,  and  on  the  Canadian  Pacific  Railway 
there  were  loi  in  service  at  the  beginning  and  176  at  the  end  of 
the  year,  22  having  been  removed  and  97  applied.  It  is  also  of 
interest  to  state  that  during  1907  the  Atchison,  Topeka  &  Santa 
Fo  and  the  Pittsburg,  bhawmut  &  Northern  have  each  received 
engines  equipped  with  the  "Vauclain"  t\pe  of  smoke-bo.x  super- 
heater and  that  Purdue  University  locomotive  Schenectady  No.  2 
has  been  equipped  with  a  "Cole"  return-bend  superheater. 

The  Canadian  Pacific  also  have  received  or  on  order  176  ad- 
ditional engines,  all  of  which  are  equipped  with  the  "Vaughan- 
Horsey"'  superheater. 

Coal  Economy. 

Of  the  roads  using  superheaters,  the  Minneapolis,  St.  Paul  & 
Sault  Ste.  Marie  and  Rock  Island  are  unable  to  give  any  figures 
on  coal  consumption.    The  other  roads  report  as  follows: 

Lake  Shore  &  Michigan  Southern. — Coal  and  water  consump- 
tion were  measured  on  Class  J-40  engines  with  and  without  su- 
perheaters on  several  trips,  and  the  average  results  show  a 
saving  of  coal  of  from  19  to  27  per  cent,  and  of  water  of  from  11 
to  24  per  cent,  on  the  superheating  engines. 

Chicago.  Burlington  &  (Jtiincy. — The  fuel  consumption  of  en- 
gines  equipped   with    "Cole"   and   "Schmidt"   smoke-tube   super- 


heaters as  compared  with  other  engines  of  the  same  class,  cov- 
ering the  months  of  October,  November  and  December,  is  shown 
in  the  table  below,  the  figures  being  pounds  of  coal  consunT^d 
per   100  ton-miles: 

Oct.  Nov.  Dec 

lbs.  lbs.  lbs " 

Cole  superheater  engine  1989 17  15  17 

Average  consumption  of    9  engines  of  same  class...     16  16  __ 

Average  consumption  of  11  engines  of  same  class...     —  —  -[g 
Schmidt  superheater  engines  2098  and  2099: 

Engine   2098    19  21  23 

Engine    2099    18  17  23 

Average  consumption  of  18  engines  of  same  class...     19  —  _ 

Average  consumption  of  17  engines  of  same  class...     —  22  ^. 

Average  consumption  of  27  engines  of  same  class. . .     —  —  22 

Boston  &  Maine. — Comparative  tests  in  heavy  fast  passenger 
engine  service  over  hard  division  between  one  engine  with  "Colo" 
return-bend  type  and  another  of  the  same  class  but  without  su- 
perheater gave  the  following  results: 

Per  cent. 
Superheated.     Saturated.     G.iin. 

Ton-miles  per  1,000  gallons  of  water rt360  5667  12  3 

Ton-miles  per  pound  of  coal 5.16  4.5        14.7 

The  average  superheat  was  98.6°. 

Chicago  &  North-Westem. — Comparative  tests  made  between 
identical  engines  of  the  4-4-2  and  4-6-0  type,  equipped  with  the 
"Cole"  superheater  and  not  so  equipped,  only  such  tests  as  were 
reliable  being  included,  showed  that  the  pounds  of  water  per  H- P. 
hour  were  7  per  cent,  less  and  the  pounds  of  coal  per  H.-P.  hour 
^.2  per  cent,  less  with  the  superheater  than  without  it. 

Purdue  University. — Prof.  W.  F.  M.  Goss  reports  as  follows: 
'The  experimental  locomotive  of  Purdue  University,  which  for 
several  years  has  been  operated  as  a  simple  engine  using  satu- 
rated steam,  was  last  summer  equipped  with  a  'Cole'  su- 
perheater. In  preparing  the  superheater  it  was  desired  that  the 
extent  of  superheating  surface  should  be  made  as  large  as  prac- 
ticable in  order  that  experiments  with  the  engine  might  involve 
as  high  rates  of  superheating  as  practicable,  and  to  this  end  a 
larger  sacrifice  of  direct  heating  surface  was  perhaps  permitted 
than  would  ordinarily  be  the  case. 

"At  this  date  the  experimental  locomotive  has  been  operated 
3,300  miles  since  equipped  with  the  superheater.  Under  nor- 
mal conditions  of  running  with  a  wide-open  throttle  the  steam 
delivered  at  the  header  is  superheated  from  120°  to  190°  F.,  the 
precise  amount  depending  upon  the  rate  of  power  at  which  the 
boiler  is  operated.  It  is  least  when  the  rate  of  power  is  lowest 
and  greatest  when  the  rate  of  power  is  highest.  Between  the 
header  and  valve  box  there  is  a  loss  of  30°  superheat,  due,  of 
course,  to  the  cooling  effect  of  the  cylinder. 

"While  the  data  for  the  tests  in  question  have  not  been  en- 
tirely worked  up,  enough  has  been  done  to  show  that  the  con- 
sumption of  superheated  steam  per  horse-power  hour  varies  from 
less  than  20  to  about  22  as  maximum,  this  performance  being 
under  a  wide-open  throttle  and  at  such  speeds  and  cut-offs  as 
are  practicable.  These  values  are  to  be  compared  with  those 
obtained  when  the  cylinders  are  supplied  with  saturated  steam, 
which  will  range  from  24  to  27  pounds. 

"There  has  been  no  trouble  arising  through  leaks  either  in 
superheater  or  in  the  large  flues  which  accommodate  the  pipes." 

The  figures  thus  given  for  steam  consumption  with  the  super- 
heaters are  83^  per  cent,  and  SiJ/a  per  cent,  respectively  of  the 
consumption  of  saturated  steam. 

Canadian  Pacific. — On  account  of  the  large  number  of  super- 
heater engines  on  this  road  and  the  close  attention  paid  to  fuel 
consumption  a  quantity  of  records  are  available  of  the  results  in 
road  service,  but  they  are  not  in  many  cases  available  for  com- 
parative purposes  on  account  of  the  small  number  of  modern 
simple  engines  in  use.  Previous  to  the  introduction  of  the  super- 
heater, compounds  had  for  some  years  been  constructed  for 
freight  service  and  a  comparison  of  the  superheater  with  the 
compound  is  not  entirely  satisfactory,  since  it  assumes  that 
the  compound  is  more  economical  than  the  ordinary  sim- 
ple engine,  which  may  not  always  be  the  case.  During 
the  past  year,  however,  the  "Cole"  field-tube  superheaters  were 
removed  from  the  twenty-one  engines  of  the  M-4b  class  and 
they  proved  a  very  satisfactory  and  economical  simple  engine, 
and  they  can  in  many  cases  be  used  as  a  basis  for  comparison. 
(For  the  purposes  of  record  a  number  of  tables  were  given,  show- 
ing the  comparison  of  the  superheater  engines  with  the  M-4b 
simples,  the  D-9  compounos  and  the  M-1-2  and  M-3  compounds.  > 

In  general  the  aDove  tables  show  satisfactory  results  for  the 
superheater,  but  it  is  difficult  to  estimate  from  them  any  exact 
figures  of  the  saving  obtained. 

In  place  of  relying  on  records  taken  over  a  period  of  sever.il 
months,  a  method  of  comparison  may  be  emoloved  which,  while 
laborious,  is  accurate  if  carefully  compiled,  namely,  by  com- 
paring month  by  month  and  section  bv  section  the  amount  01 
coal  actually  burned  by  any  class  of  engine  with  that  which  it 
would  have  burned  had  it  used  the  same  amount  per  unit  ot 
work  as  the  class  against  which  its  efficiencv  i";  tn  he  measured 
For  example:  in  August,  between  White  River  and  Schreibcr 
the  M-4a  engines  used  249  tons  of  coal  at  127  pounds  per  1,000 
ton-miles  while  the  M-4b  used  263  tons  at  iw  tx)unds.  Taking 
the  M-4b  as  a  basis,  had  the  M-4a  consumed  the  same  amount 
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per  1. 000  ton-miles  they  would  have  burned  272  tons  in  place  of 
249.  By  considering  only  those  cases  in  which  the  class  taken 
as  a  basis  did  sufficient  work  on  any  section  in  a  monA  to 
render  the  comparison  reliable,  a  series  of  results  are  obtained, 
whicli.  when  summed  up  give,  over  any  required  period  and  for 
any  number  of  sections,  the  actual  coal  burned  and  the  equiva- 
lent coal  which  would  have  been  burned  by  any  class  of  engine 
had  its  consummation  been  equal  to  that  of  the  class  with  which 
it  i?  being  compared  during  each  month  on  each  section,  sub- 
ject only  to  the  assumption  that  the  unit  conditions,  as  they  may 
be  t.rnied,  will  equal.  An  advantage  of  this  method  is  evidently 
that  one  favorable  record  has  but  little  effect  on  the  total  result, 
and  as  each  individual  result  is  compared  under  similar  condi- 
tion? the  sum  total  represents,  with  probably  the  greatest  degree 
of  accuracy  that  can  be  obtained  from  road  records,  the  general 
re>nlt  over  a  considerable  period  of  time. 

Tills  method  has  been  applied  to  the  coal  records  on  the  Cana- 
ciiai  Pacific  where  comparisons  are  possible,  with  the  following 
result?  :* 

Class  of  engine  taken  as  basis^  M-4b,  freight  service: 


Section  or  division. 

Class. 

Coal 
used. 

Equivalent 
coal. 

ReLitive 
consumption. 

T aire  fiut>erior. •••• 

M-4a 

D-lOb 

D-lOc 

8.474 
7,683 

9.414 
8,328 

90.0% 
91.6% 
90.6% 

Ktwport- Montreal 

D-lOc 
M-l-3 
M-4€ 

2.835 

2,966 

220 

3.305 
.    3.293 

.-.••■..;;  342 

85.8% 
90.0% 

64-2% 

MeKantic-Farnham 

M-l-3 

D-lOc 

1.03S 
2.548 

1.18S 
2,920 

s:.4% 

87-3% 

Fiel<!-  Revelstoke 

M-4«            1  ^v,      1           c  ^v\ 

85.3% 

Class  of  engine  taken  as  bas 

is,  E-5, 

passenger  ser\'ice: 

Chklk  River-North  Bay  •  •  • 

E-5de 
G-1-2 

1.617 
915 

2.015 

1,012 

80.2% 
90.4% 

North  Ha v-Cartier 

G-1.2 

4.465 

5.701 

78.3% 

QtliM  Lake  Superior. ..... 

G-1-2 

1.196 

1.249 

95.8% 

Lliss  of  engine  taken  as  basis,  D-ioc,  freight  service: 


K a. Hern  Division- 


D-lOb  6,266 


•lario  Division. 


D-lOb    I       6.315 


5,636 


5.816 


I11.4fi- 


108.6% 


1:5  these  figures,  neglecting  M-4e  between  Newport  and  Mon- 
trcil,  where  tne  amount  of  coal  burned  is  insuflRcient  to  form  a 
reliable  opinion,  there  is  evidently  a  saving  in  coal  of  from 
ten  to  fifteen  per  cent,  in  the  case  of  freight  engines.  It  should 
be  noted  that  on  the  Lake  Superior  Division  the  M-4  class,  other 
tilings  being  equal,  should  show  a  result  about  five  per  cent,  bet- 
ter than  the  D-io,  as  on  this  division  a  consolidation  engine,  on 
account  of  the  short  one  per  cent,  grades,  is  more  economical 
than  a  lo-wheeler.  This  accounts  for  the  D-io  engines  which 
ODiain  a  rather  higher  superheat  than  the  M'-m  showing  only 
tiie  same  saving  as  compared  with  the  M-4b.  From  Newport  to 
^'ntremont  the  lo-wheel  type  is  slightly  the  more  economical, 
•'li  there  is  a  long  grade  on  which  the  reduced  capacity  of  this 
type  results  in  an  improved  coal  performance  14.2  per  cent,  and 
probably  an  average  saving  of  12  per  cent,  would  perhaps  be 
yhr'in  correct.  From  Field  to  Revelstoke  the  service  is  very 
ntavy,  and  the  engine  M-4e  here  compared  to  M-4b  are  the  later 
OIK'  superheaters  with  175  pounds  pressure,  and  the  resulting 
^•'iving  of  i^y  per  cent,  is  very  satisfactory. 
tJi  r  '"^^^''^sting  result  is  the  saving  of  19.8  per  cent,  made  by 
the  E-5d  as  compared  with  the  E-5.  The  E-5a  engines  are  con- 
i*^,,  1       ^°"^^'heel  passenger  engines  of  the  E-5  class  and  are  iden- 

'^"'il  except  as  regards  the  superheater,  and  these  results,  to- 
guhcr  with  the  general  experience  on  the  Canadian  Pacific,  show 

nat  the  saving  in  passenger  service  is  greater  than  in  freight. 

i  he  G-i-2  results  are  not  of  much  value,  as  the  Pacific  type 

^■"?nie  is  of  far  greater  capacity  than  the  E-5,  but  on  certain 

"■uns  where  the  work  done  has  not  been  much  increased  they 

"aye  shown  a  very  large  saving. 

ihe^p-iob  show  a  result  substantially  equal  to  the  D-ioc  on 

Avn  d"^  funher  dimensions  of   these   locomotives  see  American    Encineex 
^  Kailroad  Journal,  May,  1906,  pp.  161. 


the  Lake  Superior  Division,  but  considerably  poorer  on  the  On- 
tario and  Eastern  Division,  which  is  partly  due  to  the  leakage 
at  the  headers  which  developed  in  the  latter  case  to  a  large  ex- 
tent, and  is  intended  to  show  its  action,  which  accounts  for  the 
poor  results  obtained  on  other  roads  when  the  same  troubles 
have  been  experienced. 

The  records  on  the  Canadian  Pacific  are  fairly  well  in  ac- 
cordance with  the  tests  on  some  of  the  other  roads  reporting 
and  with  those  on  the  testing  plant  at  Purdue.  One  fact  is 
worth  noting,  that  there  is  apparently  a  greater  saving  of  coal 
than  of  water,  the  opposite  of  what  might  have  been  expected. 
This  may  be  explained  by  the  decrease  in  the  efficiency  of  the 
locomotive  boiler  as  the  rate  of  evaporation  increases,  so  that 
a  saving  of  lo  per  cent,  in  steam  consumption  decreases  the  rate 
of  combustion  to  an  extent  which  renders  the  boiler  more  cflS- 
cient,  and  results  in  a  still  greater  saving  in  the  coal  consump- 
tion. It  might  be  objected  that  some  of  the  reports  show  but 
little  saving,  and  the  experience  on  the  Canadian  Pacific  would 
confirm  this,  as  they  are  accompanied  by  complaints  of  the  leak- 
age occurring  at  the  header,  and  in  that  case  whatever  saving 
was  eftected  by  superheating  would  be  lost  by  the  engine  not 
steaming  freely.  In  general  it  would  appear  that  superheating 
mav  be  stated  to  show  a  saving  of  lo  per  cent,  to  15  per  cent, 
of  coal  in  freight  service  and  i^  per  cent,  to  20  per  cent,  in  pas- 
senger service,  a  result  that  niust  be  considered  .satisfactory  if 
not  quite  as  revolutionary  as  the  earlier  reports  would  have  in- 
dicated. 

Some  tests  that  are  of  interest  have  been  made  on  the  Cana- 
dian Pacific  showing  the  amoimt  of  superheat  obtained,  and  are 
shown  in  Figs,  i  to  8  attached  (not  reproduced).  Figs.  1  and  i 
show  respectively  the  results  obtained  in  the  M-4a  with  "Schmidt" 
smoke  tube  and  M-4b  with  "Cole"  Field  tube  superheaters. 
The  former  gives  an  average  temperature  of  about  460°,  while 
the  latter  showed  but  little  superheat,  and  on  account  of  the 
difficulty  in  keeping  the  tubes  clean  and  the  small  advantage 
obtained  the  apparatus  has  been  removed  and  the  engines  used 
as  simples.  In  these  tests  the  temperature  was  taken  in  the 
branch  pipe,  but  in  those  following  it  has  been  taken  at  the  steam 
chest.  Figs.  3  and  4  show  two  tests  in  class  E-5d  and  show  a 
temperature  of  540°  and  560°.  These  engines  have  twenty-two 
5-inch  tubes  in  a  64-inch  shell,  the  largest  proportion  of  super- 
heating surface  so  far  tried,  and  have,  as  above  mentioned,  proved 
exceedingly  economical  and  arc  reported  to  have  a  capacity  of  5 
per  cent,  to  10  per  cent,  greater  than  corresponding  simple  en- 
gines. Figs.  5  and  6  show  tests  of  the  D-iob  and  Figs.  7  and  8 
of  the  D-ioc  engines,  both  having  twenty-two  5-inch  tubes,  the 
former  with  "Cole"  and  the  latter  with  the  "Vaughan-Horsoy" 
superheater,  the  arrangement,  with  the  exception  of  the  head- 
ers, being  practically  identical.  The  former  show  temperatures 
of  460°  to  470°,  the  latter  500°  to  510°.  the  diflfercnce  being  due 
either  to  the  more  completely  separated  headers,  or  to  the  more 
even  flow  of  steam. 

Experiments  have  also  been  made  to  determine  the  loss  in 
pressure  through  the  superheater,  and  in  an  cneine  having 
twenty-two  tubes  each  containing  two  return  bend  elements,  and 
either  of  the  M-4  or  D-io  classes,  it  is  found  to  be  about  5  pound« 
under  general  working  conditions. 

Mainten-.\n'CE. 

All  roads  reporting,  with  the  exception  of  the  Lake  Shore  & 
Michigan  Southern,  have  experienced  considerable  difficulty  with 
the  joints  between  the  main  and  sub-headers  on  the  "Cole"  su- 
perheaters leaking,  and  this  unfortunate  defect  has  been  a  very 
important  factor  in  the  lack  of  interest  shown  in  superheaters 
generally.  On  the  Canadian  Pacific,  where  a  large  number  have 
been  in  service,  the  delay  to  power  and  failures  through  engines 
not  steaming  has  been  most  serious,  the  more  so  since  at  first  no 
trouble  developed.  It  is  probably  due  to  the  shock  in  starting 
and  switching  causing  the  weight  of  the  superheater  pipe?  to 
work  the  sub-headers  backward  and  forward  and  thus  start  the 
joints,  and  when  once  started  the  escaping  steam  cuts  both  the 
gasket  and  the  seats  away  rapidly,  and  when  once  the  latter 
are  injured,  remaking  the  joints  is  a  tedious  and  difficult  matter. 
It  is  also  a  peculiarity  of  the  "Cole"  superheater  that  it  can 
leak  very  badly  at  the  header  joint  and  yet  not  affect  the  steam- 
ing qualities  of  the  engine  sufficiently  to  prevent  its  taking  a 
train,  and  while  this  is  an  advantage  in  one  respect  it  means,  in 
busy  times,  that  the  joints  are  liable  to  get  into  a  rather  bad 
condition  before  they  are  attended  to.  .Xttcmpts  are  now  being 
made  to  overcome  this  difficulty  by  securing  a  heavy  angle-iron 
across  the  smoke-box  at  the  bottom  of  the  headers,  and  fasten- 
ing them  to  it  so  as  to  prevent  their  movement,  also  by  increas- 
ing the  bolting  at  the  joints,  and  it  is  believed  that  this  will 
remedy  it. 

The  "Schmidt"  superheater  has.  on  the  Canadian  Pacific,  given, 
in  the  majority  of  cases,  exceedingly  good  results  and  has  run 
from  shopping  to  shopping  without  attention.  When  for  any 
reason  the  joints  start  it  is  very  difficult  indeed  to  get  them 
tight  without  going  over  the  face  of  the  header  and  facing  up  the 
flange  joints  anew,  and  this  work  is  slow  and  means  consider- 
able delay  in  a  roundhouse.  Should  any  leakage  occur  at  a  re- 
turn bend  there  is  also  considerable  work  to  make  repairs  if  the 
leak  occurs  in  the  top  or  second   row  of  pipes,  on  account  of 
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having  to  take  down  the  bottom  row  to  get  at  the  others  and 
having  to  make  the  joints  over  again  in  putting  it  up. 

It  takes  two  or  three  days  to  make  the  entire  set  of  joints 
when  the  faces  arc  in  good  condition,  but  this  time  may,  of 
course,  be  increased  if  the  joints  have  been  leaking  and  the 
faces  are  cut,  and  the  job  is  then  a  serious  one. 

The  "Vaughan-Horsey"  superheater  gave  considerable  trouble 
at  first,  on  account  of  the  fittings  and  nuts  being  made  of  bronze, 
which  softened  under  the  higli  temperature  in  front  of  the  su- 
perheater tubes  and  frequently  gave  out.  During  the  past  nine 
months  these  fittings  and  nuts  have  been  made  from  steel  forg- 
ings  and  this  difficulty  has  been  overcome.  Some  of  tlic  upset 
ends  of  the  superluatcr  pipes  also  broke  on.  but  it  was  found 
that  this  was  caused  by  the  method  of  manufacture  and  they  are 
now  made  in  two  operations  with  satisfactory  results.  Some 
pipes  have  pulled  out  of  the  return  bends,  caused  by  suflficicnt 
attention  not  being  paid  to  their  length  being  correct,  and  they 
are  now  made  as  closely  alike  as  the  threads  permit,  namely, 
witliin  '.I  incli,  and  tliv  longer  ])ipe  is  attached  to  the  upper 
header  so  as  to  equalize  the  diflference  in  expansion.  The  only 
difficulty  now  being  experienced  is  an  occasittnal  loosening  of 
the  nuts,  and  while  this  is  not  serious  it  is  annoying,  and  has 
led  to  an  occasional  engine  failure.  .\  simple  form  of  lock-nut 
is  now  being  used  which  will  prevent  this,  and  it  is  hoped  that 
this  tjpe  of  superheater  will  not  add  to  an  appreciable  extent 
to   the  ordinary  troubles   of  a   locomotive. 

There  have  been  a  number  of  cases  of  leakage  at  the  return 
beiKls  caused  by  a  peculiar  deterioration  oi  the  small  pipes,     'ihis 


trouble  with  stopping  up  with  the  Field  tubes,  there  has  been  no 
trouble  except  on  the  Chicago,  Burlington  &  Quincy,  so  that  it 
would  appear  that,  with  the  majority  of  the  coals  in  use,  this 
difficulty  is  not  serious. 

Cost  of  Rfp.mrs.  :^  ■''■" 

The  Chicago,  Burlington  &  Quincy. — The  experience  with  su- 
perheaters on  this  road  was  very  unfortunate.  The  header  on 
the  locomotive  with  the  "Cole"  superheater  could  not  be  kept 
tight,  and  trouble  was  experienced  with  the  "Schmidt"  super- 
heater, both  with  the  joints  between  crotch  pipe  and  the  dry 
pipe  and  with  the  gasket  joints  on  the  superheater  pipe  flange?. 
They  have  also  had  several  pipes  break  at  the  return  bends  and 
all  round  have  had  an  excessive  amount  of  trouble  that  would 
indicate  the  superheaters  were  not  applied  with  sufficient  care 
in  the  first  place. 

Canadian  Pacific. — The  cost  of  repairs  to  superheater  engines 
on  the  Canadian  Pacific  has  not  shown  any  serious  increase  over 
simples. 

LunRicATiox.  '  ■  !:; 

The  idea  that  forced  feed  lubrication  was  necessary  with  su- 
pcrlieated  steam  proved  to  be  entirely  wrong.  It  is  true  that 
insufficient  oil  produces  bad  results  more  quickly  with  super- 
heated than  with  saturated  steam,  but  the  sight-feed  lubricator  is 
equally  as  satisfactory  with  the  former  as  with  the  latter  and, 
in  fact,  rather  belter  on  account  of  the  drop  in  pressure  on  ac- 
count of  the  steam  being  wire-drawn  in  passing  through  the 
superheater.      Satisfactory    results    are    obtained    with    one    feed 
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is  due  to  the  dampers  not  being  projjerly  maintiiined  and  allow- 
ing the  tube  ends  to  become  overheated.  After  this  is  continued 
for  several  months  the  metal  in  the  tube  loses  all  its  strength 
and  can  be  broken  by  hand.  1  he  obvious  remedy  is.  of  course, 
the  proper  maintenance  of  tiie  dampers,  .and  this  will  require  a 
better  designed  arnnigenieiit  than  has  been  employed  in  the 
past.  There  is-  not  much  difficulty  in  overcoming  these  troubles, 
but  it  may  be  stated  that  d.impers  must  be  oiu-rative  or  there  will 
be  trouble  with  the  superheater  pipes.  In  the  "Vaughan-lrlorsey" 
design  this  is  not  very  serious,  as  a  leaky  or  defective  pipe  can 
be  pulled  out  in  a  couple  of  hours,  the  joints  blanked  ano  the 
pipe  put  back  when  repaired  at  next  washout,  but  with  the  "Cole" 
and  "Schmidt"  design  it  means  taking  down  one  or  several  sets 
of  pipes  with  the  chances  of  disturbing  the  joints  on  the  re- 
maining sets  and  very  po>sibly  a  good  deal  of  work  to  get  every- 
thing tight  again.  In  this  connection  it  may  be  mentioned  that 
possibly  the  present  practice  of  making  those  pipes  of  solid 
drawn  steel  tubing  is  wrong.  Iron  tidnng  would  he  less  afTected 
by  the  heat  than  the  steel  and  this  material  is  to  be  tried  in 
place  of  it.  The  large  five-inch  ttibcs  have  given  very  little 
trouble:  in  fact,  in  bad  water  districts  in  the  \\'est,  they  have 
been  allowed  to  run  through  two  sets  of  two  inch  tubes  with 
satisfactory  resnUs.  There  have  been  a  few  cases  of  their  break- 
ing at  the  threads,  which  has  raised  the  question  as  to  whether 
it  is  actually  necessary  to  screw  them  into  the  back  tube  sheet, 
but  this  has  not  yet  been  decided. 

The  stopping  up  of  the  tubes  seems  to  have  been  a  peculiarity 
of  the  Field  ttibe  design.  Probably  the  extreme  end  of  this  tube, 
which  was  not  thoroughly  cooled  by  the  steam,  became  over- 
heated and  allowed  a  deposit  to  form  on  it.  With  the  return 
bend  type,  even   when   using  the   same  class  of   fuel   that  gave 


to  the  valve  chest  branching  into  the  bushing  at  each  end  ft 
the  valve,  although  on  the  Canadian  Pacific  one  feed  is  usc<l 
to  each  end  of  each  valve.  A  separate  feed  to  the  cylinder  i^ 
necessary,  at  any  rate,  with  the  quality  of  oil  at  present  em- 
ployed, and  experiments  are  necessary  with  other  grades  of  01! 
before  stating  what  will  finally  be  required.  With  good  lubri- 
cation at  present  there  is  a  rather  faster  wear  of  piston  and 
valve  packing  rings  with  superheated  than  with  saturated  steam, 
but  the  difference  is  not  serious. 


Proper  Spacing  of  Flues  in  High-Pressure  Boilers. 


Committee — C.  E.  Fuller.  Chairman;  H.  J.  Small,  F.  J.  CoK', 
John  Tonge,  O.  II.  Reynolds. 

Thirty-two  members  answered  the  questions  in  the  circtil.ir 
sent  out  by  the  committee.  The  answers  to  three  of  these  ques- 
tions were  as  follows: 

What  size  bridge  do  you  recommend  for  good-water  district.' 
About  53  per  cent,  recommend  bridges  ^4  inch  wide.  Two  mem- 
bers recommend  arrangement  as  per  sketches  I  and  2. 

What  size  bridge  do  you  recommend  for  bad-water  district .' 
Sixty-two  per  cent,  recommend  bridges  from  %  i"ch  to  I  inch 
wide.  Three  members  recommend  arrangement  as  per  sketches 
I,  2  and  3. 

What  arrangement  of  flues  do  you  recommend?  Over  fif'y 
per  cent,  recommend  the  common  arrangement  of  flues.  Three 
recommend  special  arrangement,  sketches  i,  2  and  3.  Two  think 
the  arrangement  of  flues  is  immaterial. 

One  of  the  members  recommends  very  strongly  a  special  ar- 
rangement, as  shown  on  sketch  Xo.  2,  an  arrangement  which 
they  have  used  successfully  for  a  number  of  years,  but  no  spe- 
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cia!  i<-'Sts  have  been  made  to  determine  the  etnciency  as  com- 
parcl  with  boilers  having  the  common  arrangement  of  flues, 
although  they  are  positive  it  is  a  great  imorovcment  over  it. 
Xo  determine  the  proper  spacing  of  flues,  this  subject  must  be 
considered  from  the  transportation  as  well  as  the  mechanical 
standpoint;  that  is,  the  engine  failures  on  account  of  leaky 
flues,  as  well  as  the  cost  of  maintenance  and  steammg  qualities 
of  an  engine,  must  be  considered.  The  committee  is  of  a  uni- 
form opinion  that  wider  bridges,  from  J'^  inch  to  i  inch,  or  even 
wider,  should  be  recommended,  but  before  determining  exactly 
what  size  bridges  should  be  used  they  consider  it  advisable  that 
a  scries  of  tests  be  made  to  determine  the  water  circulation  be- 
tween flues,  the  coal  consumption  for  boilers  with  different  size 
bridges,  as  well  as  the  cost  of  maintenance  in  regard  to  flues. 

Blanks  for  Reporting  Work  on  Engines  Undergoing  Repairs. 


Committee — Theo.  H.  Curtis  (Chairman)  ;  E.  W.  Pratt,  C  H. 
Quereau,  F.  W.  Lane. 

Your  committee  appointed  to  recommend  "Blanks  for  Report- 
ing Work  on  Engines  Undergoing  Repairs"  presumes  that  it  was 
intended  that  this  report  should  embrace  blanks  for  reporting 
engines  which  are  in  service  but  need  shopping,  and  blanks  for 
reporting  work  done  on  engines  which  have  undergone  repairs, 
to  be  used  as  a  permanent  record.  We  have  also  presumed  that 
the  report  is  to  cover  shop  repairs  and  not  running  repairs.      "  ".. 

Under  the  present  method  of  making  heavy  or  extensive  re- 
pairs to  engines  at  one  or  two  main  shops,  and  of  making  only 
light  or  running  repairs  at  the  small  division  shops  or  terminals, 
and  of  running  engines  out  of  terminals  in  either  direction  in 
pool  service,  and  where  division  master  mechanics  have  no  regu- 
lar assignment  of  engines  and,  therefore,  cannot  be  held  entirely 
responsible  for  the  condition  of  engines  on  their  respective  di- 
visions, the  most  important  and  essential  feature  in  connection 
with  the  cost  of  repairs  of  locomotives  and  the  results  of  opera- 
tion is  that  of  obtaining  a  correct  and  accurate  report  of  the 
condition  of  engines  in  service,  that  they  may  be  sent  to  the 
shops  best  equipped  to  do  the  class  of  repairs  which  they  need, 
and  that  the  condition  of  the  engines  on  the  various  divisions 
may  be  kept  consistent  with  the  service  required. 

In  order  to  assign  engines  to  the  shops  intelligently,  an  accu- 
rate report  of  their  condition  and  a  comprehensive  classification 
of  the  repairs  required  is  necessary.  Your  committee  does  not 
believe  that  the  classification  of  locomotive  repairs  recommended 
by  the  committee  which  reported  at  the  last  convention,  is  best 
adapted  for  this  purpose. 

The  operating  officials  in  all  departments  are  gradually  adopt- 
ing the  use  of  the  classification  in  vogue  in  the  motive  power 
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department  on  their  respective  roads,  particularly  with  regard  to 
engines  in  shop  for  repairs,  and  the  classification  should,  there- 
fore, be  one  that  is  free  from  complication  and  easily  under- 
Stood.  In  addition  to  the  classitication  recommended  by  the  com- 
mittee at  the  last  convention  being  complicated,  it  costs  con- 
siderable more  to  make  repairs  in  some  cases  than  in  others, 
though  the  classification  is  the  same.  We  believe  the  most  prac- 
tical and  comprehensive  classification  is  the  unit  classification, 
based  on  the  estimated  cost  of  repairs,  and  have,  therefore,  used 
it  in  connection  with  the  blanks  recommended  in  this  report. 
Under  the  unit  system  engines  requiring  repairs  estimated  to  cost 
$100  are  termed  class  "i"  repairs;  $500,  class  "5"  repairs;  $800, 
class  "8"  repairs;  $1,500,  class  "15"  repairs;  $3,000,  class  "30" 
repairs,  etc.  We  also  consider  a  more  detailed  report  than  the 
mere  classification  number  (under  any  system  of  classification) 
is  necessary  in  order  to  intelligently  assign  engines  to  the  shops 
for  repairs. 

In  order  not  to  hold  engines  out  of  service  awaiting  room  in 
the  main  shop,  it  cannot  be  left  to  the  discretion  of  division 
officials  to  forward  engines  to  the  main  shop.  They  should  be 
assigned  to  the  shops  l)y  the  head  of  the  mechanical  department, 
or  one  delegated  by  him  to  perform  this  duty.  A  record  of  the 
mileage  made  by  each  engine  beween  shoppings  and  the  repairs 
made  to  the  engines  at  previous  shoppings,  as  well  as  accurate 
reports  of  the  condition  of  engines  and  a  knowledge  of  the 
service  required  on  each  division,  is  essential  to  intelligently 
make  shop  assignments  and  secure  the  longest  and  best  pos- 
sible service  at  reasonable  cost. 

Your  committee  obtained  from  the  heads  of  the  mechanical 
departments  of  the  principal  roads  forms  in  use  for  this  pur- 
pose and,  after  a  careful  analysis  of  the  subject  and  the  forms 
submitted,  recommend  the  use  of  the  following  blanks: 

I  (Exhibit  A).  Blank  showing  condition  in  detail  of  engines 
which  will  require  shopping  within  thirty  days.  This  report  is 
in  duplicate  form  and  that  part  pertaining  to  the  condition  of 
the  engine  is  made  by  the  division  master  mechanic  where  the 
engine  is  in  service  and  forwarded  to  the  head  of  the  mechanical 
department.  The  information  relative  to  date,  place  and  class 
of  repairs,  and  mileage  made  since  last  shopping  is  inserted  in 
the  superintendent  of  motive  power's  office,  and  if  the  shopping 
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is  approved  the  engine  is  ordered  to  the  shop  best  adapted  to  do 
the  work  and  at  such  time  as  it  can  be  relieved  and  space  can 
be  assigned  it  in  the  shop.  The  original  report  will,  at  that  time, 
be  sent  to  the  master  mechanic  or  superintendent  of  shop  to 
which  the  engine  is  assigned  for  repairs,  and  the  duplicate  re- 
port filed  in  the  office  of  the  superintendent  of  motive  power  as 
a  permanent  record.  The  master  mechanic  making  the  report 
should  be  held  equally  responsible  with  the  master  mechanic 
making  the  repairs  for  failure  to  report  repairs  needed  to  essen- 
tial parts,  if  they  are  not  made. 

2.  Blank  (Exhibit  B)  is  a  weekly  report  to  be  made  by  each 
master  mechanic  to  the  Iicad  of  the  mcchnnical  department, 
showing  "Engines  Turned  Out  of  Shop.''  with  date  taken  in. 
date  turned  out,  and  class  of  repairs  made :  "Engines  in  Shop," 
with  date  taken  in.  date  will  probably  be  turned  out,  class  of 
repairs,  and.  if  waiting  on  material,  the  items,  date  and  number 
of  requisition  upon  which  it  is  ordered ;  "Engines  Out  of  Ser- 
vice, Waiting  Repairs  Account  No  Room  In  Shops,"  with  date 
taken  out  of  service,  and  class  of  repairs  needed;  "Available 
Track  Room  in  Shop  for  More  Engines."  with  number  of  ad- 
ditional engines  that  can  be  taken  in  shop. 

From  these  reports  a  very  concise  statement  (Exhibit  C)  can 
be  compiled  to  be  submitted  to  the  heads  of  the  operating  de- 
partment, but  a  printed  form  is  not  desirable  for  this  statement 
as  it  can  (on  account  of  the  varying  number  of  engines  in  shop) 
be  made  on  typewriter  in  more  concise  form. 
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3  (Exhibit  D).*  Blank  showing  in  detail  repairs  mad^  ro  «iie 
various  parts  of  engines,  dates  in  and  out  of  shop,  mileage  since 
last  shopping,  cost  of  repairs  (with  that  due  to  collisioi;  .md 
accident  shown  separately},  and  other  general  information  which 
is  of  interest  as  a  permanent  record. 

4  (Exhibit  E).*  Blank  showing  in  detail  stay-bolt  test  and 
fire-box  inspection  and  renewal  of  stay-bolts.  This  blank  i>  sup- 
plemental to  blank  Exhibit  D,  and  is  an  essential  record  which 
cannot  practically  be  incorporated  in  blank  Exhibit  D.  •  -,' / 

5  (Exhibit  F).  Blank  sliowing  continuous  shop  record,  riifle- 
age,  cost  of  repairs  of  each  individual  engine.  Ihis  is  a  per- 
manent record  for  use  in  the  superintendent  of  motive  pinvcr's 
office  and  the  information  is  obtained  from  reports  made  on 
blanks  Exhibit  D,  as  furnished  by  the  various  division  master 
mechanics. 

All  of  the  foregoing  blanks  should  be  made  of  loose  leaf  forrn, 
that  they  may  be  bound  in  suitable  binders.  Blanks  A,  D,  E 
and  F  should  be  bound  with  engine  numbers  in  consecutive  orrkr 
and  each  fiscal  year  in  separate  volumes.  Blanks  C  and  B  sho^ild 
be  bound  in  order  of  date. 

Many  of  the  railroad  companies  submitted  numerous  blnnks 
used  by  them  in  connection  with  shopping  and  repairs  to  en- 
gines, but  we  believe  that  a  complicated  system  of  numerous 
reports  is  expensive  and  undesirable  and  that  the  foregoing 
blanks  are  sufficient  to  furnish  a  practicable  and  permanent  rec- 
ord of  work  done  on  engines  undergoing  repairs.  - 


MASTER  CAR  BUILDERS'  ASSOaATlON% 

FoKTV-KIRST    AXXIAL   CoXVENTIOX. 


.\BSTRACTS    OF    COMMITTEE    KEPOKTS.T 

Height  of  Brake  Staff. 

Committee — E.  A.  Miller,  chairman;  J.  E.  Keegan,  F.  T.  Hynd- 

man.  'v-'  " 

The  committee  recommends  that  the  standard  maximum  heiaTit' 
from  rail  to  top  of  brake  staff  be  14  feet  and  the  standard  dis- 
tance  from  center  of  car  to  center  of  brake   staff  be   from   i"^ 
inches  to  20  inches.      

Triple  Valve  Tests. 

Gammittee — A.  J.  Cota,  chairman;  F.  H.  Schefifer,  R.  K.  Read-' 
ing.  E.   W.    Pratt.  James   Macbeth. 

No  new  triple  valves  have  been  presented  for  test  since  the  190^' 
meeting.  The  committee  has  decided  that  it  will  be  impractic:ii.'lc 
to  conduct  a  scries  of  tests  which  will  allow  them  to  revise  t::c 
present  code  of  triple  valve  tests  until  they  have  the  opportun;:y 
of  conducting  tests  on  the  new  M.  C.  B.  loo-car  rack.  The  Wl  t- 
inghouse  .\ir  Brake  Company  has  furnished  a  blue-print  showng 
the  details  for  a  loo-car  testing  rack  with  estimate  of  cost.  .This 
has  been  referred  to  the  executive  committee.  t.i.*'.- 


Exhibit  "  C." 


Arch  Bars. 

Committee— C.  A.  Seley,  chairman;  S.  N.  Dow,  J.  J.  Ewirs 
The  committee  was  instructed  to  consider  what  changes  in  xh^ 
dimensions  and  shapes  of  the  standard  arch  bars  would  be  necc- 
sitated  if  the  truck  wheel  base  should  be  changed  from  the  pre? 
ent  standard  of  5  feet  2  inches  to  5  feet  6  inches  in  order  to  by: 
ter  accommodate  inside  hung  brakes,  the  matter  of  the  angularit: 
of  the  brake  hanger  also  to  be  considered. 

The  committee,  after  consideration  and  investigation  of  t;.' 
practice  and  results  on  various  railroads,  is  of  the  opinion  tli.'i 
the  sizes  of  sections  used  on  the  present  standard  arch  bar.- 
namely,  VA  x  4Y2  top,  i3^  x  454  bottom,  and  Y^  x  4^2  tie  b  r 

•  Not  reproduced. 

■>  ("i  titimicd  from  jiage  283,  July  number. 
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jna\  be  used  safely  in  trucks  for  8o,cxx)  pounds  capacity,  cars  hav- 
i,i<.-  :;  foot  6  inch  wheel  base ;  the  increase  of  the  stress  due  to 
the  greater  spans  is  not  sufficient  to  warrant  an  increase  in  the 
secu^'os. 

It  is  the  opinion  of  the  committee  that  the  bends  next  to  the 
cohiinns  are  too  closely  spaced,  as,  with  the  present  arrangement, 
tlKTc  is  but  13-32  inch  between  the  edge  of  the  holes  and  the  be- 
gimiing  of  the  bend.  The  committee  recommends  that  the  spac- 
ing of  the  bends  be  increased  from  18!/.  inches  to  20-inch  centers, 
anil  that  the  horizontal  distance  between  bends  be  increased  from 
16,' 4.  inches  to  171/2  inches. 

1  he  committee  also  suggests  that  the  turned-up  lip  on  the  ends 
of  ue  bars  dre  unnecessary,  and  recommends  that  they  be  elimi- 
nated, the  total  length  of  the  tie  bar  to  be  the  same  as  the  arch 
bar-:,  or  74  inches  over  all. 

Ki^garding  the  double  nuts  shown  on  column  bolts,  the  com- 
niittvc  suggests  the  addition  of  a  note  to  the  drawing,  reading 
,i>  fiillows:  "A  single  nut  with  a  nut-lock  or  a  cotter  may  be 
usril  instead  of  double  nuts." 

'i  he  utility  of  the  column  bolt  washer  has  been  questioned  and 
UK  committee  suggests  that  the  washer  or  its  equivalent  is  desir- 
able in  order  to  provide  suitable  clearance  for  a  fillet  under  the 
culumn  bolt  head.  It  recommends  that  a  note  be  added  to  the 
drnuing,  reading  as  follows:  '"Column  bolt  washers  may  be 
omitted  if  bolt  holes  in  the  top  arch  bars  are  countersunk." 

I  lie  committee  approves  the  suggestion  of  the  committee  re- 
porting on  brake  beams  to  the  convention  of  1906,  which  reads 
as  f.illows :  "That  brake  hangers  should  have  an  angle  as  nearly 
H«  possible  to  90  degrees  from  a  line  drawn  from  the  center  of 
the  brake  shoe  to  the  center  of  the  axle,  when  the  shoes  are  half 
\vr.rii." 


Stresses  to  Which  Wheels  for  100,000-pound  Capacity  Cars 

are  Subjected. 


^.'.nunittee — J.  F.  Walsh,  chairman;  E.  D.  Nelson,  O.  C.  Crom- 
wc!!.  G.  E.  Carson,  W.  J.  Buchanan. 

The  committee  finds  the  subject  assigned  it  a  rather  difficult  one 
to  report  upon  intelligently.  There  are  a  number  of  features  in 
c  I mction  with  it,  which,  in  our  opinion,  could  best  be  handled 
h\  being  placed  in  the  hands  of  specialists,  such  as  at  the  plant 
at  I'lirduc  University,  Lafayette.  Indiana,  or  the  Pennsylvania 
ka  Iroad  Company  at  Altoona,  Pennsylvania. 

We  must  consider : 

stresses  Due  to  Load  Imposed. — As  the  present  pattern  of 
ca-:-iron  wheel  has  the  tread  coned  to  a  very  much  greater  extent 
tb  ,11  the  old  type  of  wheel,  it  must,  in  our  opinion,  result  in  an 
e.\re-s  of  prcssurc  on  the  wheel  tread,  resulting  in  a  local  deform- 
atidii  of  that  part  of  the  wheel  in  contact  with  the  rail;  and  these 
^tie>ses  recurring  persistently,  as  the  wheel  revolves,  tend  to  pro- 
'luce  a  fracture. 

/  he  Stresses  That  Wheel  Flan<ies  Are  Subjected  to  When  the 

:  >  !:it  Enters  a  Curve. — The  extent  of  these  stresses  depends  on 

i'r..   curvature  of  the  track,  the  speed  of  the  train,  the  weight  of 

tie  load  the  car  is  carrying.    The  location  of  the  center  of  gravity 

f  the  car  also  has  its  effect. 

1  he  Effects  of  Brake  Shoe  Application  and  the  Form  of  Brake 

We  believe  all  of  these  things  could  be  handled  to  a  very 
much  better  advantage  by  those  who  are  especially  equipped  for 
ni:  king  the  necessary  tests. 


Tests  of  the  M.  C.  B,  Couplers 


Committee — R.  N.  Durborow,  chairman;  G.  W.  Wildin,  F.  W. 
Brazier.  F.  H.  Stark. 

During  the  past  year  the  standing  committee  on  tests  of  M.  C. 
15  couplers  has  made  a  thorough  investigation  of  the  breakages 
•'lid  failures  of  steel  couplers  with  the  view  of  obtaining  some 
reliable  data  concerning  the  location  and  nature  of  such  frac- 
iiiies,  and  to  recommend  such  changes  as  will  strengthen  the 
C'Aiplcrs  in  the  weakest  parts,  improve  them,  and  to  reduce  the 
I'aikires  to  a  minimum.  An  examination  was  made  of  approxi- 
I'l'itely  5.000  broken  steel  couplers  and  3,000  broken  steel  knuckles, 
t'ucther  with  the  locks  or  their  substitutes,  of  the  more  promi- 
'>  1  I  types  of  couplers.     (The  results  of  this  inspection  are  shown 

'•i'lgranimatically   in   Sheets  "A"  to  "M,"  inclusive,  not  repro- 
'i-;ced.)  V-   ;■"■: 

1  he  couplers  represented  were  not  all  M.  C.  B.  standard,  that 
i>  to  say.  only  about  six  of  the  types  shown  on  the  diagrams  had 
t* 'en  tested  under  the  M.  C.  B.  specifications  to  a  greater  or  less 
*Attnt  during  the  last  two  years.  The  latest  type  of  couplers 
}vhich  have  been  on  the  market  for  a  year  or  two  are  not  shown, 
'.r'aenuich  as  an  insufficient  number  of  these  later  designs  were 
t' und  broken  to  compare  them  with  accuracy. 

BREAKAGE  OF  5  X  5-INCH  SHANK  COUPLERS. 

^-ug  Breakage. — Tn  the  5  x  5-inch  shank  couplers,  the  lug 
l^tcakages  have  decreased  in  the  later  type  of  couplers,  which  can 
t>e  attributed  to  the  strengthening  of  the  lugs  in  design  by  the 
T'Unufacturers,  and  the  increased  amount  of  metal  which  was 


added  when  the  contour  lines  were  last  changed.  The  upper  lug 
breakage  has  been  the  most  serious  of  the  three  breakages 
grouped  under  this  head,  which  can  be  accounted  for  by  the  fact 
that  most  lug  breakages  are  caused  by  broken  knuckle  pins,  the 
lower  half  dropping  out  and  the  upper  half  remaining  in  the 
head.  In  three  types  of  couplers,  the  breakage  just  back  of  upper 
lug  was  greater  than  through  the  upper  pivot  pin  lug,  which  can 
readily  be  overcome   in  the  design. 

Face  Breakage. — The  face  breakage  is  generally  on  the  increase 
and  is  by  far  the  greatest  point  of  failure  in  the  coupler,  and  it  is 
evident  that  the  strength  of  the  face  has  not  kept  pace  with  the 
increasing  forces  which  affect  it.  This  in  part  results  from  the 
greater  amount  of  attention  the  lugs  and  the  shank  have  received 
in  the  design,  and  is  further  accounted  for  by  the  lack  of  room 
to  strengthen  the  section,  which  is  limited  to  some  extent  by  the 
space  occupied  by  the  locking  mechanism,  particularly  with  the 
bar  type  of  locks.  Breakage  through  the  face  into  the  locking- 
pin  hole,  is  by  far  the  most  prominent,  which  is  to  be  expected, 
as  this  is  the  most  limited  section.  The  guard  arm  breakage 
lias  run  very  evenly  except  in  isolated  cases,  the  box  and  rib 
design  showing  no  general  difference  in  their  failures.  The  frac- 
ture through  the  upper  corner  of  the  guard  arm  is  negligible 
without  exception. 

Shank  Failures. — The  shank  failures  appear  least  on  the  early 
modern  couplers,  while  on  the  later  types  they  are  on  the  in- 
crease. This  increase  is  chiefly  due  to  bent  shanks,  but  the 
breakage  back  of  the  head  has  also  shown  an  increase,  while  the 
breakage  immediately  in  front  of  the  butt  is  also  in  the  ascend- 
ancy. In  almost  every  case  of  couplers  having  bent  shanks  the 
bend  is  in  the  vertical  direction.  It  is  believed  that  the  shank 
failures  can  be  materially  reduced  by  more  attention  being  given 
the  individual  design  of  the  coupler  by  the  manufacturer. 

Breakage  of  Side-Wall  and  Across  Horn. — Of  the  two  odd 
breakages,  the  one  through  the  wall  behind  the  knuckle  has  been 
quite  large  in  three  types,  but  is  on  the  decrease  in  the  latest 
types  of  couplers.  The  committee  feels  that  there  should  be  no 
breakage  at  this  point,  as  there  should  be  little  strain,  and  the 
design  can  be  changed  to  provide  for  any  strength  necessary 
without  affecting  any  other  vital  part  of  the  coupler.  The  break- 
age at  the  horn  has  been  low,  with  one  exception.  As  an  emer- 
gency stop  the  horn  should  be  designed  strong  enough  to  with- 
stand the  sliocks.  but  with  the  introduction  of  properly  designed 
draft  gears  of  sufficient  capacity,  the  trouble  from  horn  breakage 
should  disappear. 

BREAKAGE   OF    5    X    /-INCH    SHANK    COUPLERS. 

Lug  Breakage. — On  5  x  7-inch  shank  couplers,  which  are  all 
modern,  lug  breakages  show  an  even  greater  decrease  on  the  later 
types  than  on  the  5  x  5-inch  shank  couplers,  and  with  the  three 
exceptions  are  below  ten  per  cent,  of  the  total  breakages.  Most 
of  these  couplers  are  equipped  with  the  knuckle  tail  hook  to  pre- 
vent the  knuckle  from  pulling  out  when  the  pivot  pin  breaks, 
which  assists  in  preventing  the  lugs  from  breaking. 

Face  Breakage. — The  face  breakages  are  by  far  the  most  promi- 
nent and  are  considerably  above  fifty  per  cent,  of  the  total 
breakages.  The  breakage  into  the  face  through  the  locking-pin 
hole  and  the  breakage  at  the  neck  of  the  guard  arm  constitute 
the  largest  percentage  of  the  failures,  and  these  two  breaks 
vary  in  the  diflfercnt  types  of  couplers :  in  some  makes  the  break- 
age through  the  face  into  the  lock-pin  hole  is  the  most  numer- 
ous, whereas,  in  the  other  types,  the  neck  of  the  guard  arm  is 
broken  more  frequently.  The  failure  of  the  upper  corner  of  the 
guard  arm  has  become  negligible. 

Shank  Failures. — The  shank  failures  in  three  instances  are 
above  ten  per  cent,  of  the  total  failures,  and  this  is  mainly  due 
to  bent  shanks.  The  breaks  immediately  behind  the  horn  and  di- 
rectly in  front  of  the  butt  are  rather  constant  for  the  different 
types  of  couplers  and  about  uniform  in  the  two  breaks,  both  of 
which  are  very  low,  only  one  case  reaching  seven  per  cent,  of  the 
total  failures. 

Breakage  of  Side  Wall  and  Across  Horn. — The  breakage 
through  the  side  wall  of  the  head  behind  the  knuckle  tail  is  ex- 
cessively high  in  two  cases,  one  type  showing  twenty-eight  per 
cent,  and  the  other  type  twenty-one  per  cent,  of  the  total  failures. 
The  breakage  across  the  horn  through  the  locking-pin  hole  has 
almost  disappeared,  probably  due  to  the  more  efficient  draft  gears 
applied  with  these  couplers  on  the  later  cars,  which  prevent  the 
horn  from  earning  in  contact  with  the  end  sill. 

comparison  of  the  break.vges  of  the  5  x  s-inch  and  5  x  /-inch 
.•;.;.;.:,;;.:.         shank  couplers.     -:^'•.^ 
in  making  the  following  comparisons,  it  must  be  remembered 
that  they  are  onlv   relative  and  not  comparative : 

Shank  Failures. — The  percentages  of  the  shank  breakages  of 
the  5  X  7-inch  shank  couplers  average  less  than  three  per  cent, 
lower  than  the  shank  failures  of  the  5  x  5-inch  shank  couplers. 
Bending  has  been  the  most  serious  failure  of  the  shank  in  the 
late  types,  and  as  the  shank  generally  bends  vertically,  we  do 
not  obtain  the  full  benefit  from  the  additional  2-inch  width  of 
shank,  as  the  additional  metal  is  not  in  the  right  direction  to  stop 
the  vertical  bendmg  most  effectively. 

Face  Breakages. — The  percentages  showing  the  combined  break- 
ages of  the  face  are   slightly  lower   for  the  5   x   5-inch   shank 
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couplers,  but  the  breakage  through  the  face  into  the  locking-pin 
hole  is  lower  on  the  5  x  7-inch  shank  couplers.  This  is  ac- 
counted for  by  tiic  increased  width  of  the  shank  backing  up  the 
guard  arm,  the  benefit  accruing  directly  to  the  section  forward 
of  the  locking-pin  hole,  as  it  will  be  noted  that  the  guard  arm 
failures  in  the  5  x  7-inch  shank  couplers  are  very  much  higher 
than  the  5  x  5-inch  shank  guard  arm  failures.  The  results  show, 
without  question,  that  the  weakest  point  of  the  couplers  is  in  the 
section  of  the  face  immediately  forward  of  the  locking-pin  hole. 
The  neck  of  the  guard  arms  should  also  receive  further  consider- 
ation in  the  way  of  strengthening. 

BKEAK.\GE   OF    KXfCKLES. 

The  breakage  of  the  solid  knuckle  is  not  confined  to  any  par- 
ticular point,  but  may  be  said  to  vary  with  the  construction  of 
the  knuckle,  the  main  failures  being  breakage  at  the  pivot  pin 
hole,  the  knuckle  tail  behind  the  lock  bearing,  breakage  of  the 
knuckle  tail  bearing  and  breakage  of  the  coupling  lug. 

Breakage  at  Pkot  Pin  Hole. — The  combined  breakage  at  the 
pivot  pin  hole  is  divided  into  the  breakage  through  the  pivot 
pin  hole  and  the  breakage  through  the  tail  immediately  behind 
the  pivot  pin  hole  shoulder.  The  breakage  behind  the  shoulder 
is  the  more  serious  in  some  knuckles  than  the  actual  breakage 
through  the  pivot  pin  hole. 

Knuckle  Tail  Behind  Lock  Bearing. — The  breakage  of  the 
knuckle  tail  behind  the  lock  bearing,  or  in  other  words,  of  the 
hook  which  prevents  the  knuckle  from  pulling  out  when  the  pivot 
pin  breaks,  has  been  pronounced,  all  but  two  of  the  solid  knuckles 
represented  being  equipped  with  this  safety  device.  The  breakages 
show  the  value  of  the  knuckle  tail  hook  as  well  as  the  weaknesses. 
It  will  be  difficult  to  strengthen  this  hook  in  most  knuckle-throw- 
ing couplers,  but  it  should  be  done  wherever  possible. 

Breakage  of  Coupler  Lug. — Lug  breakage  has  diminished  from 
the  most  prominent  failure  in  slotted  knuckles  to  one  of  minor 
importance  in  the  solid  type.  A  number  of  the  fractures  were 
the  direct  result  of  improperly  designed  cores,  and  of  cores  slip- 
ping when  casting  knuckles  which  have  lightening  cores  through 
the  lug. 

DEFECTIVE    MET.M,,   POOR   CORING,   ETC. 

The  percentage  of  defective  castings  among  the  5  x  5-inch 
shank  couplers  has  decreased  with  the  development,  and  the  types 
which  have  been  tested  most  generally  under  the  M.  C.  B.  speci- 
fications show  the  least  percentages.  This  also  holds  true  in  the 
5  X  7-inch  shank  couplers,  where,  with  one  exception,  the  tested 
couplers  when  broken  have  shown  less  defective  metal  than  those 
iK>t  tested. 

IMPROPER    REP.MR    PARTS. 

In  examining  the  broken  knuckles  and  defective  locks,  your 
committee  has  found  that  many  knuckles  and  locks  have  been 
purchased  for  repairs  which  were  manufactured  by  steel  foun- 
dries other  than  the  makers  of  the  original  couplers.  A  large 
proportion  of  such  knuckles  and  locks  have  varied  from  the 
original  design  to  such  an  extent  that  it  directly  aflfected  the 
operation  of  the  coupler,  which  not  only  results  in  troubles  from 
parting,  but  also  has  a  direct  influence  on  the  breakage  of  the 
coupler  and  knuckle  parts.  This  is  aside  from  the  question  of 
inferior  metal  used  in  such  knuckles  and  the  fact  that  they  are 
not  tested  under  M.  C.  B.  specifications.  Separate  knuckles  for 
repairs  should  be  purchased  according  to  M.  C.  B.  specifications, 
for  economy  as  well  as  in  justice  to  the  owners  of  the  cars  who 
have  originally  applied  couplers  in  compliance  with  the  inter- 
change rules  and  standards  of  the  M.  C.  B.  Association. 

BROKEN  LOCKS.  ETC. 

A  large  number  of  locks,  knuckle  throwers  and  other  like  parts 
were  examined.  The  data  obtained  are  of  no  particular  value 
for  comparison,  but  the  cx.imination  emphasized  a  number  of 
points  to  which  your  committee  desires  to  call  attention.  A  great 
majority  of  the  lock  failures  were  due  to  the  breakage  of  the 
lock  chain  attaching  the  lock  block  to  the  uncoupling  lever  chain, 
which  is  the  weak  point  of  a  lock  of  this  type.  It  is  not  within 
the  province  of  your  committee  to  make  definite  recommendations 
concerning  the  form  of  lock,  as  most  of  the  coupler  patents  are 
based  on  this  feature,  but  where  the  flexible  link  connection  is 
used  from  the  lock  block  to  the  uncoupling  lever  chain  it  should 
be  strengthened. 

CONCLUSIONS. 

This  investigation  has  pointed  out  wherein  the  different  types 
of  couplers  and  knuckles  are  failing,  and  has  satisfied  your  com- 
mittee that  a  closer  observance  of  the  M.  C.  B.  specifications  in 
purchasing  couplers  and  the  insistence  of  the  railroads  on  having 
the  couplers  tested  in  accordance  with  the  requirements  of  the 
Association  will  overcome  much  of  the  trouble  from  breakage 
of  couplers,  knuckles  and  parts  which  is  now  being  experienced. 

UNCOUPLING    ARRANGEMENT. 

Defective  uncoupling  arrangements  are  an  increasing  source  of 
trouble  on  account  of  the  bending  of  the  uncoupling  rods,  break- 
age of  uncoupling  chains  and  loss  of  pins  from  the  clevises.  The 
breakage  of  these  chains  is  very  often  due  to  the  excessive  slack 
Ml  the  draft  rigging,  and  as  the  length  of  chain  must  necessarily 
h"  limited  to  obtain  the  proper  amount  of  lift  for  the  locking  pin 


it  cannot  well  be  lengthened.  With  the  knuckle-throwing  couiikr 
the  amount  of  lift  of  the  locking-pin  is  increased,  which  fc'tur^ 
aggravates  this  trouble.  In  view  of  the  foregoing,  your  coinniit^ 
tee  believes  chat  some  better  means  should  be  provided  for  (,uqj, 
ating  the  locking  device,  but  is  prevented  from  making  any  oc'm' 
ite  recommendations  on  account  of  patented  devices.  In  <>t(]qt 
to  provide  for  increased  strength  at  this  point,  a  recommendnrion 
is  appended  to  make  the  diameter  of  the  eyelet  at  the  top  i.)  tlie 
locking  device  for  uncoupling  rigging,   i   1-16  inches. 

The  lock-set  within  the  head  of  the  coupler  is  now  standard 
so  that  there  is  no  longer  any  necessity  for  the  lip  on  the  omsjfjp 
bracket.  No.  i,  shown  in  Recommended  Practice.  Sheet  R" 
The  uncoupling  lever  is  frequently  allowed  to  hang  on  thr  Up 
of  this  casting  while  coupling  cars,  and  when  this  is  done  it  re- 
sults in  a  large  amount  of  d.nmage  to  locking-pins  and  n.^^, 
times  causes  breakage  of  knuckles  and  couplers.  .•'.;• 

RECOM.MEND.XTIONS. 

The  recommendations  which  your  committee  offers  to  be  sub- 
mitted to  letter  ballot,  to  be  adopted  either  as  standard  or  rec- 
ommended practice,  is  as  follows:  /^v 

STANDARDS. 

(Under  this  head  where  ch.inges  in  standards  also  inv.Ke 
changes  in  specifications,  both  are  included  in  the  same  recom- 
mendation.) 

1.  "That  the  lock  lift  nuist  be  in  the  central  longitudinal 
vertical  plane  of  the  coupler,  located  between  the  strikintj  hern 
and  contoiir  lines,  and  must  operate  from  the  top  by  an  ujiuard 
movement." 

Also  add  this  requirement  to  paragraph  Xo.  4  of  "Specifications 
for  M.  C.  B.  Autrmatic  Coupler." 

2.  "That  couplers  must  be  so  designed  as  not  to  part  when  the 
knuckle  pin  is  removed  or  broken." 

Also  add  to  first  sentence  of  paragraph  No.  4  of  "Specifications 
for  M.  C.  B.  .Automatic  Couplers." — "and  must  be  so  designed  as 
not  to  part  when  the  knuckle  pin  is  removed  or  broken." 

3.  Change  paragraph  Xo.  8  of  '"Specifications  for  Si.  (  B 
Automatic  Couplers"  to  read :  "8.  Every  coupler  and  kniuk-le 
m.ade  to  comply  with  these  specifications  must  have  a  sliirliily 
raised  plate  or  flat  surface  cast  upon  the  head  in  plain  view  wlierc 
it  will  not  be  subject  to  wear.  .After  a  lot  of  complete  c(.iii>lcrs 
have  successfully  passed  the  inspection  and  tests  prescribed  be- 
low, the  letters  M.  C.  B.  must  be  legibly  stamped  upon  the  pbite 
on  each  coupler  and  knuckle;  this  mark  to  be  evidence  that  the. 
complete  coupler  is  an  M.  C.   B.  standard."  ■•  ■ 

Add  a  paragraph  X'o.  7  to  "Specifications  for  Scp.irate 
Knuckles"  to  read :  "7.  Every  knuckle  made  to  comply  with 
these  specifications  must  have  a  slightly  raised  plate  or  flat  sur- 
face cast  upon  the  head  in  plain  view  where  it  will  not  be  Mih- 
ject  to  wear.  After  a  lot  of  knuckles  have  successfully  priced 
the  inspection  and  tests  prescribed  below,  the  letters  M.  C,  B. 
must  be  legibly  stamped  upon  the  plate  on  each  knuckle ;  this 
mark  to  be  evidence  that  the  knuckle  is  an  M.  C.  B.  standard." 
Omit  number  of  first  paragraph  under  "Inspection"  which  is 
marked  7. 

4.  Add  at  the  end  of  the  first  paragraph  under  "Jerk  rc-t"  in 
"Specifications  for  Separate  Knuckles":  "If  preferred  bv  man- 
ufacturers, an  old  coupler  and  lock  of  the  same  kind,  in  which 
the  knuckle  fits  properly,  and  which  may  be  suitably  reinforced 
in  order  to  endure  as  many  tests  as  possible,  may  be  used  in  place 
of  supporting  casting  for  this  test." 

5.  That  the  "Specifications  for  M.  C.  B.  Separate  Knuckles" 
with  changes  as  recommended  above  be  adopted  as  standard. 

6.  "That  a  butt  5  x  sVi  x  g%  inches  for  friction  draft  as  shown 
on  atta<?1ied  sheet  'O'  be  adopted  as  standard." 

7.  "Tiiat  the  spacing  between  center  sills  be   r27«  inches.  ' 

8.  "That  front  and  back  stops,  with  rivet  holes,  15-16  inch  in 
diameter  spaced  as  shown  on  Sheet  M.  C.  B.  'B',  drawings  '.A' 
and  'B,'  be  adopted  as  standard." 

9.  "That  spacing  between  coupler  horn  and  buffer  beam  be  \}i 
inches  for  all  spring  gear  and  2-lk4  inches  for  all  friction  gear." 

10.  "That  followers  be  made  of  wrought  iron  or  open-hearth 
steel  1%  inches  thick  for  tandem  spring  gear  and  2^  inches  for 
twin  spring  and  friction  gear." 

11.  "That  the  total  side  clearance  of  the  coupler  be  not  less 
than  21/2  inches." 

T2.  Change  left-hand  part  of  Sheet  M.  C.  B.-ii  so  as  to  con- 
form to  sheet  "O"  submitted. 

Rr.COM  MENDED   PRACTICE. 

1.  On  Sheet  M.  C.  B.  "B."  change  dimension  showing  distance 
between  gibs  on  all  three  yokes  from  7^  inches  to  6}^  inches. 

2.  Omit  uncouplmg  attachment  casting  No.  i  from  M.  C.  B 
sheet  "B"  and  substitute  casting  No.  5  for  casting  No.  i  in  d-'a- 
grams  Nos.  i  and  3.  and  omit  under  Recommended  h'ractice  f'''r 
"Uncoupling  .Arrangements  for  M.  C.  B.  Couplers,"  second  sen- 
tence of  fifth  paragraph  beginning  "Diagram  No.  3  shows." 

3.  "That  the  eyelet  for  the  uncoupling  attachment  in  the  top 
of  the  locking  device  be  i   1-16  inches  in  diameter." 

4.  That  "Specifications  for  Knuckle  Pins"  be  adopted  as  R''"' 
ommended  Practice. 


\LC,IST,   1907. 


AMERICAN    ENGINEER    AND    RAILROAD    JOURNAL. 


327 


What  Can  the  Master  Car  Builders  Do  to  Secure  More  Rapid 
Movement  of  Freight  Cars  and  Prevent  Delays  Under 
Repairs  and  Inspection?* 

It  is  a  well-known  fact  that  a  freight  car,  in  addition  to  pcr- 
loriuing  its  legitimate  work  of  transporting  traffic,  is  required  to 
wiilistand  a  25-mile  per  hour  impact  when  loaded  and  passed 
iliiough  gravity  and  hump  yards ;  to  be  kicked,  poled,  roped  and 
cornered ;  to  be  mauled  and  turned  upside-down  for  dumping ; 
to  receive  red-hot  lading,  such  as  billets,  pig  iron  and  slag;  to 
rt>i>t  the  steam,  fire  and  dynamite  that  is  used  to  loosen  frozen 
loads  of  coal,  sand  and  ore ;  to  submit  to  the  depreciating  action 
of  acids,  alkalis,  water  and  weather ;  to  retain  any  load  that  can 
be  -afely  got  into  or  on  top  of  it;  to  endure  loading  by  crane 
hoi^t;  to  undergo  removal  of  lading  by  clam  shell,  scraper  or 
plow ;  to  be  able  to  lose  any  part  of  itself  that  may  facilitate 
loading  or  unloading,  and  withal  to  retain  its  identity  and  re- 
turn to  its  owners  after  a  year's  sojourn  in  Canada,  Mexico  and 
ilu'  I  nited  States  with  a  clear  record  against  delay,  failure,  per- 
-.oiial  injury,  loss  or  damage,  and  the  Interstate  Commerce  Com- 
mission inspection.  Assuming,  however,  that  the  transportation 
;iii(I  traffic  departments  may  have  exhausted  their  means  to  in- 
croa->e  the  movement  of  freight  by  the  greater  lading  and  quicker 
handling  of  cars,  there  is  no  doubt  that  the  Master  Car  Buildere 
can  render  additional  assistance.  From  the  past  year's  experi- 
iiKc  and  considering  only  equipment  now  in  use.  it  appears  that 
consideration   should  be  given   to   the   following : 

(r.)  Regulations  to  facilitate  the  handling  at  interchange 
pcints  of  loaded  freight  ciirs  that  are  safe  to  move.     • 

(a)  If  the  Master  Car  Builders'  rules  are  to  facilitate  the  dis- 
position of  cars  in  interchange  service  and  to  properly  place  the 
responsibility  for  defects  which  may  or  may  not  make  them  unfit 
I'cir  movement,  what  objection  should  there  be  in  stimulating 
car  owners  to  make  substantial  repairs  to  equipment  before  it 
leaves  the  home  lines  by  the  inauguration  of  a  rule  such  as : 

"Wlien  a  loaded  car  contains  specilied  owner's  defects  which  do 
iiot  render  it  unsafe  to  move  but  make  it  liable  to  develop  a  de- 
livering company's  combination  of  defects,  it  must  be  accepted 
troin  owner's  line  if  covered  by  a  liability  card  authorizing  re- 
pairs to,  or  acceptance  of  car  on  the  owner's  line  with  such  a 
combination  of  defects  as  may  properly  be  the  result  of  the 
^I)c■cilied  owner's   defects." 

Such  a  rule  should  not  only  facilitate  the  handling  of  loaded 
cars  and  keep  them  moving  as  long  as  in  a  safe  condition,  but  it 
woukl  also  require  the  owners  to  apply  the  necessary  better- 
ments and  repairs  to  equipment  that  they  offer  in  interchange 
for  the  purpose  of  maintaining  it  in  substantial  condition  and 
thereby  relieve  themselves  of  extraordinary  expense  due  to  cu- 
mulative repairs  that  are  now  made  necessary  on  account  of  not 
taking  "the  stitch  in  time"  when  they  have  the  cars  in  their  pos--; 
session. 

(b)  Another  matter  that  should  be  given  consideration  is  to 
make  loaded  and  empty  cars  acceptable  at  all  interchange  points 
on  such  roads  as  will  insure  proper  accounting  for  repair 
charges.  This  can  be  done  by  agreements  between  connecting 
lines  providing  for  the  appointment  of  joint  inspectors  who  will 
prevent  the  holding  of  equipment  and  transferring  of  lading  on 
account  of  too  much  or  unintelligent  inspection  and  on  technical- 
ities. 

(c)  It  would  also  be  well  to  establish  the  fact  that  progress 
is  being  made  in  interchangeability  and  shop  practice  by  speci- 
fying that  bad  order  cars  shall  be  no  exception  to  the  rules  gov- 
erning serviceable  cars  except  where  they  are  unsafe  to  load 
f*ii  account  of  general  worn-out  condition  due  to  age  or  decay. 
I  he  continuance  of  the  />rr  dicin  on  foreign  cars  during  the 
period  they  are  held  for  owner's  material  for  repairs  would 
certainly  result  in  much  less  time  being  taken  to  make  the  re- 
pairs than  what  now  occurs. 

(2)     Competent  interchange  and  terminal   car  inspectors. 

Taking  into  consideration  the  regular  and  special  rules  cover- 
ing the  inspection,  condition,  repairs,  loading,  clearances,  billing 
■I'l'l  movement  of  freight  cars,  as  issued  by  the  Master  Car 
Guilders'  Association,  Interstate  Commerce  Commission  and 
the  r.ailroad  transportation  and  mechanical  departments,  it  is 
"ot  difficult  to  understand  the  urgent  necessity  for  labor  capa- 
ble of  performing  the  interchange  and  terminal  inspection  in  a 
^Y'ly  that  will  accelerate  rather  than  retard  movement.  Tnstruc- 
'"•■'ns  and  criticisms  have  become  so  frequent  and  voluminous 
tiiat  we  can  certainly  expect  a  vigilant  car  inspector  to  be  able 
to  determine  upon  one  or  more  details  in  each  car  passing  his 
inspection,  that  will  delay  its  inovemcnt.  It,  therefore,  becomes 
mnst  essential  that  the  chief,  foreman,  joint,  leading,  or  other 
"Similarly  classified  car  inspector  whose  duty  it  may  be  to  super- 
\iso  regular  inspectors,  shall  be  a  man  of  such  general  quali- 
tK.-itions  that  he  can  be  depended  upon  to  direct  compliance  with 
"  <'  rules  in  a  manner  that  good  judgment  may  decide  to  be 
"lie  and  proper  for  all  concerned,  as  well  as  consistent  with  the 
''>st  delay  to  traffic  and  the  greatest  economx*  in  maintenance, 
-^L      More  substantial  repairs  to  cars  when  on  home  lines. 

, ...  .''^PT  presented  bv  Mr.  J.   EL   MuUlfeld  a^;  n  toj.ical  discussion   on  this 


In  consideration  of  the  fact  liiai  the  average  .>crviceablc 
freight  car  may  have  an  earning  capacity  of  from  $2.50  to  $3 
per  day,  even  when  standing  still  lor  about  Ji  out  of  every  24 
hours,  it  is  easy  to  approximate  the  increased  revenue  that 
might  be  derived  if  the  Master  Car  Builders  could  reduce  the 
number  of  bad-order  loaded  and  empty  system  and  lureigu 
revenue  freight  cars  held  over  each  day  for  all  classes  of 
accident  and  ordinary  repairs  (exclusive  of  defective  car^  held 
under  load  at  destination  anu  excepting  after  Sundays  and  legal 
holidays),  to  a  basis  of  3  per  cetit.  of  the  total  system  and 
foreign  revenue  cars  on  the  line. 

However,  it  is  an  expensive  procedure  to  clear  the  ■"cripple"' 
tracks  by  the  making  of  indifferent  repairs,  and  where  desirable 
system  cars  reach  the  shop  tracks  in  an  empty  condition  they 
should  receive  such  renewals  and  betterments  as  will  put  them 
in  a  substantial  condition,  so  that  the  repetition  of  the  class  of 
repair  work  that  results  only  in  temporary  maintenance  can  be 
discontinued  in  order  to  reduce  the  successive  line  failures  of 
equipment  and  detention  to  cars  and  traffic,  as  well  as  tiie  con- 
tinually increasing  expenses  for  non-productive  labor  and  mate- 
rial. 

It  is.  therefore,  especially  urgent  that  the  Master  Car  Buildert^ 
shall  promote  the  best  interests  of  the  shippers  and  dealers,  as 
well  as  of  the  railroads  tliey  represent,  by  the  inauguration  of 
substantial  repair  practices  tiiat  will  insure  the  minimum  delay 
of  cars  on  the  shop  tracks  and  line  of  road  chargeable  to  their 
general  condition. 

(4.)  Thorough  inspection,  repairs  and  adjustment  of  cars 
before  loading  and  careful  attention  to  brakes,  lubrication  and 
lading  after  classification  at  load  originating  terminals. 

Cars  set  off  on  the  line  of  road  due  to  bad  order  condition  of 
couplers,  draft  attachments,  wheels  or  brakes,  heated  bearings, 
shifted  lading  and  other  similar  causes  are  usually  the  outcome 
of  lack  of  proper  originating  terminal  attention  which  results  in 
accidents,  destroyed  lading  and  cars,  reduced  train  rating,  de- 
lays to  traffic,  blocking  of  passing  sidings,  engine  and  train  crew 
overtime  and  extraordinarj-  expense  for  sending  labor  and  mate- 
rial out  on  the  line  to  make  repairs.  Regardless  of  whether 
system,  foreign  or  private  line  equipment  is  invoived,  the  Mas- 
ter Car  Builders  should  ^ee  that  all  receive  the  same  .attention 
in  this  respect,  as  a  foreign  or  private  line  car  is  liable  to  cause 
just  as  much,  if  not  more,  line,  trouble  when  under  load  than  a 
home  car.  ■''    \'  ■:''-':.-^'-  ■'^}'i\:'':-':' .:  -i^  ■ ;:__ 

(5.)  Cars  damaged  by  accident,  but  safe  to  move,  should 
be  repaired  for  return  loading  instead  of  being  routed  liome 
empty. 

Where  at  all  practicable  to  do  so,  light  mileage  oji  account  of 
condition  of  equipment  should  be  eliminated,  and  when  cars 
can  be  made  safe  to  run  and  lading  is  available  they  should  be 
put  in  condition   for  return   loading. 

(6.)  The  restriction  to  home  lines  of  cars  that  arc  not  suit- 
able  for   interchange   service. 

At  the  present  da\-  nearly  all  railroads  are  offering  in  inter- 
change some  loaded  and  empty  cars  that  are  of  such  capacity, 
design  or  condition  as  to  make  them  entrely  unfit  for  the  ser- 
vice to  be  performed.  This  class  of  equipment,  which  cannot  be 
depended  upon  to  promptly  pass  interchange  inspection,  should 
be  restricted  to  those  owners'  lines  where  it  can  haul  the  max- 
imum amount  of  commercial  or  company'.s  use  lading  with  the 
least  liability  for  delays,  transfer  or  repairs. 

(7.)  Cars  unsuitable  for  either  company's  or  commercial  use 
to  be  dismantled. 

When  a  freight  car  of  undesirable  class  and  capacity  has  out- 
lived its  usefulness  from  the  standpoint  of  commercial  utility  and 
reaches  the  home  shop  tracks  in  .'■uch  bad  order  condition  due  to 
age.  delay,  corrosion  or  accident  that  the  expenditure  necessary 
to  put  it  in  serviceable  condition  is  not  justified,  it  should  be 
dismantled.  Connecting  railroads  handling  either  interst.ite 
or  intrastate  traffic  should  be  assurerl  of  the  absolute  elimination 
of  this  class  of  equipment  from  further  service  on  their  lines. 

In  conclusion  it  may  be  stated  th.-it  the  great  demand  at  the 
present  time  for  increased  facilities  for  moving  industrial  and 
agricultural  products  to  market  makes  this  topic  of  universal  in- 
terest. The  public  insists  upon  railroads  providing  safe,  fast 
and  frequent  freight  service,  such  as  can  only  be  obtained  from 
equipment  receiving  the  most  substantial  attention  in  the  wav 
of  repairs  and  inspection.  The  freight  \ard  ancl  train  opera- 
tions have  become  most  severe  on  rolling  stock.  Relieving 
switchmen  and  brakemen  of  the  necessity  of  going  between  cars 
to  make  couplings  is  no  doubt  responsible  for  much  rough  usage 
and  failure  of  equipment.  The  gravity  and  hump  vards  and 
longer  trains  have  also  contribute<l  generously  to  the  cripple 
tracks.  Furthermore,  the  conditions  imposed  by  the  placing 
of  cars  of  light  capacity  and  design  between  those  of  heavier 
types  at  the  head  end  of  trains,  in  combination  with  double, 
triple  and  overloaded  equipment  and  the  frequentlv  reported 
"bad  triple"  and  "burst  hose"  must  also  he  tnet. 

In  view  of  the  large  number  of  cars  in  service  that  were  de- 
signed and  constructed  long  before  the  results  from  the  changed 
conditions  could  be  realized,  the  Master  Car  Builders  deserve 
much  credit  for  the  progress  that  they  have  made  in  promul- 
gating general  practices  and  facilitating  transportation.  However. 
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the  urgency  for  the  handling  of  freight  now  awaiting  move- 
ment gives  them  an  opportunity  to  further  demonstrate  their 
resourcefuhiess  and  broad,  progressive  mctliods  by  stimulating 
such  action  as  will  eliminate  v.liatever  sluggishness  may  still 
exist  in  the  repair  and  inspection  practices. 


Cast-iron  Wheels. 


Committee — Wm.  Garstang  (Chairman),  A.  S.  Vogt,  H.  j. 
Small,  W.  E.  Fowler,  R.  L.  Ettinger,  R.  F.  McKenna,  J.  E. 
Muhlfeld. 

The  committee  reported  the  following  outline  of  work  accom- 
plished during  the  past  year,  working  jointly  with  the  Amer- 
ican Railway  Association  committee  on  standard  wheel  and  rail 
sections,  Mr.  G.  L.  Peck,  chairnnn,  the  personnel  of  the  latter 
committee  remaining  the  same  as  reported  in  the  proceedings  of 
this  Association  for  IQ06. 

Two  joint  meetings  of  the  committee  were  also  held  with  a 
committee  representing  the  car  wheel  makers  of  the  United 
States,  and  both  were  of  prime  importance  and  assistance  in 
getting  the  endorsement  of  the  wheel  makers,  and  in  reviewing 
the  commercial  factors  which  arc  at  present  affecting  the  sub- 
ject from  the  wheel  makers'  standpoint.  The  committee  having 
received  the  support  of  Master  Car  Builders  and  American  Rail- 
way Associations  on  its  recommendations  covering  the  increased 
thickness  of  flange  and  coning  of  the  tread  has  confined  its  work 
during  the  past  year  to  the  revision  of  the  drawings  and  specifi- 
cations, and  the  design  of  a  complete  set  of  gauges  of  various 
descriptions  required  for  cast-iron  wheels,  to  replace  those  now 
shown  in  the  standards  and  recommended  practice  of  this  Asso- 
ciation, to  suit  the  requirements  of  the  new  flange  and  tread 
adopted  in  1906,  as  well  as  the  standard  flange  and  tread  adopted 
by  this  Association  and  in  general  use  prior  to  that  date. 

Revised  drawings  and  revised  portions  of  the  specifications 
were  presented  and  attention  was  called  to  certain  rules  and 
paragraphs  that  require  revision  to  conform  tp  the  new  stand- 
ards. 

The  accompanying  drawings  show  the  standard  33-in.,  600-lb., 
ft5o-lb.  and  700-lb.  cast-iron  wheels ;  also  the  maximum  and  mini- 
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mum  flange  thickness  gauges,  the  standard  reference  gauge  for 
mounting  and  inspecting  wheels,  the  wheel  check  gauge  and  thi' 
wheel  defect  and  worn  coupler  limit  gauge. 

The  committee  also  presented  for  approval  and  adoption  by  tlu 
Association,  limit  gauges,  as  shown   in  the  illustration,  for  n-f. 
in    shops   when    inspecting   second-hand    wheels    for   remountinsi 
These  gauges  are  designed  along  lines  determined  in  actual  prac- 
tice by  one  of  the  leading  railroads,  and  the  angle  gauging  f.icf 

having  a  taper  two  and  one-quarter 
in  twelve  inches  is  the  result  of  sev- 
eral years'  experience,  and  has  been 
found  to  meet  requirements  in  a  sat- 
isfactorv  manner. 


WHEEL   CHECK   GAUGE. 


Subjects. 

Committee — W.    E.    Symons,    \\  •'- 
Ham  Forsyth,  H.  LaRue. 

SUBJECTS    FOR    COMMITTEE    INVESTIi:  \- 
TION    DURING   THE    YEAR    I907-I90|^ 

The  lateral  bracing  of  steel  freigl't 
cars;    also    the    proper    design  ^ioT 
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tlie  superstructure  of  steel  box  cars.  The  majority  of  wooden 
cars  have  no  diagonal  bracing  in  the  under  framing,  depend- 
injj  on  bolted  joints  and  connections  to  keep  the  bodies 
square.  In  the  case  of  a  severe  shock  a  wooden  car  will  spring 
and  give,  but  return  to  its  former  lines,  while  cars  of  steel  or 
composite  construction,  on  account  of  inability  to  spring  after 
a  severe  shock,  will  remain  sprung  and  bent  out  of  line.  The 
same  committee  to  investigate  the  design  of  the  upper  framing 
of  box  cars.  C.  A.  Seley,  W.  F.  Kiesel,  Jr.,  W.  J.  McKeen,  Jr., 
committee. 

Side  bearings  and  center  plates  for  freight  cars  and  locomotive 
tenders.  Committee  to  recommend  a  standard  spread,  height 
and  clearance  for  side  bearings,  review  and  give  synopsis  of  re- 
ports on  side  bearings  and  center  plates  made  to  the  Association 
in  the  past,  since  and  including  1900;  to  present  plans  for  the 
most  improved  anti-friction  side  bearings  and  center  plates  and 
recommend  the  proper  proportions  for  ball  and  roller  bearings. 
The  investigation  and  report  to  embrace  the  relations  which  cen- 
ter plates  and  side  bearings  may  bear  to  derailments.     Alfred 


WHEEL  DEFECT 

AMO 

WORN  COUPt^R  UMIT  CAUCC. 
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Base  line. 
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MA>((MUM  FLANGE  THICKNESS  GAUGE. 


MINIMUM   FLANGE  THICKNESS   GAUGE. 
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Lovell,  H.  J.  Small,  O.  M.  Stimson,  C.  A.  Schroyer,  A.  W.  Gibbs, 
committee. 

PYiction  Draft  Gears: 

First:     To  recommend  a  standard  maximum  capacity. 

Second:  The  most  desirable  resistance  during  each  J^-inch 
compression. 

Third :  A  standard  maximum  weight  for  the  friction  draft 
gear  proper. 

Fourth:  The  proper  design  for  the  attachment  of  friction 
draft  gear. 

Fifth:  The  value  of  friction  draft  gear  in  reducing  damage  to 
cars  and  their  contents.  J.  E.  Muhlfeld,  F.  M.  Whyte,  W.  H.  V. 
Rosing,  R.  D.  Smith,  committee. 

Steel  Passenger  Cars.  To  recommend  a  standard  sectional 
area  for  the  center  sills  and  cover  plates,  the  relative  merits  of 
steel  passenger  cars  with  an  upper  deck  and  those  with  a  semi- 
elliptical  section  without  upper  deck ;  the  best  construction  for 
flooring  and  relative  merits  of  various  materials  for  inside 
finish  for  tireproof  construction.  W.  A.  Nettlcton,  E.  A.  Benson, 
Representative  American  Car  &  Foundry  Company,  T.  Rumney, 
R.  L.  Ettinger,  committee. 

The  ventilation  and  heating  of  coaches  and  sleeping  cars.  To 
investigate  methods  for  the  regulation  of  the  temperature  and  the 
supply  of  fresh  air  to  passenger  cars  with  special  attention  to 
comfort  in  sleeping  cars ;  to  recommend  plans  which  provide 
for  the  regulation  of  heat  and  air  supply  by  the  occupant  of  each 
berth.  R.  P.  C.  Sanderson,  Joseph  A.  Buker,  William  O'Herin, 
W.  E.  Fowler,  F.  H.  Clark,  committee. 

Protective  coatings  for  steel  cars;  the  method  of  application 
and  results  of  experiments  made  therefor.  C.  A.  Fuller,  T.  H. 
Russum,  F.  H.   Clark.   S.  T.   Parks,  committee. 


A  FORGED  STEEL  BRAKE  HEAD. 

A  new  brake  head  of  forged  steel,  which  conforms  in  every  re- 
spect to  M.  C.  B.  standards,  has  recently  been  designed  and  is  be- 
ing manufactured  by  the  Buffalo  Brake  Beam  Company.  This 
head  has  been  designed  to  fill  the  difficult  requirements  of  modern 
heavy  equipment  and  high  speed,  and  can  be  considered  as  a 
distinct  step  in  the  direction  of  increased  safety  and  economy. 

The  illustration  shows  the  construction  vcrv  dearlv.    The  head 


is  shown  as  attached  to  a  rolled  steel  brake  beam,  furnished  by 
the  same  company,  to  which  it  is  securely  riveted.  Riveted  to  the 
head  proper  is  a  removable  face  plate  which  can  be  renewed  at 
small  cost  in  case  it  should  become  worn  by  contact  with  the 
wheel  through  the  breaking  or  wearing  of  a  shoe,  thus  eliminat- 
ing the  usual  necessity  of  scrapping  the  whole  head.  One  feature 
tending  to  increased  safety,  which  is  given  by  a  head  of  this 
design,  is  the  fact  that  there  are  no  key  lugs  such  as  are  usually 
found  on  malleable  iron  heads,  which  have  been  known  to  break 
and  permit  the  shoe  to  drop  to  the  track,  with  very  serious  con- 
sequences. In  this  shoe  the  key  has  also  been  given  a  much 
greater  bearing  surface  than  is  usually  provided. 


Power  of  Hand  Brakes. — Hand  brakes  which  will  work  in 
harmony  with  the  air  brakes  should  be  used  on  all  equipment, 
and  the  power  exerted  by  the  hand  brake  be  not  less  than  40  per 
cent,  of  the  light  weight  of  car,  nor  more  than  that  of  the  air 
brake,  on  passenger  equipment.  It  is  believed  that  the  average 
hand  brake  power  now  available  on  such  cars  will  approximate 
25  per  cent. — Report  of  Committee,  Air  Brake  Association. 


A  REMINISCENCE  OF  THE  CONVENTIONS. 

One  of  the  exhibits  at  the  M.  M.  and  M.  C.  B.  convention?  at 
Atlantic  City  which  attracted  much  attention  was  that  of  the 
.American  Blower  Company,  who  introduced  a  novelty  decididlv 
mystifying  to  the  wise  ones.  One  of  their  high-pressure  blowers 
was  put  in  operation,  and,  emitting  from  the  discharge  a  blast  o\ 
air  at  high  velocity,  which  held  a  light  rubber  ball  about  12  in 


in  diameter  suspended  about  4  ft.  from  the  outlet.  Just  why  the 
ball  remained  at  that  point  instead  of  flying  off  into  the  ocean 
was  what  puzzled  the  attending  engineer  delegates.  The  invari- 
able question  propounded  to  the  overworked  representatives  of 
the  company  was:  "How  do  you  do  it.'"  Alternated  with: 
'Where  is  the  string?"  "Some  electrical  control?"  etc.  Any- 
one who  wants  the  real  explanation  of  how  it  was  done  can 
obtain  it  by  writing  the  American  Blower  Company,  Detroit, 
Mich. 


Car  Efficien'Cv. — The  report  of  the  committee  of  the  American 
Railway  Association  on  Car  Efficiency  shows  the  following  con- 
ditions to  have  existed  in  this  country  and  Canada  for  six  dif- 
ferent periods  during  this  year. 

Roads.  Surplus. 

74  24,517  cars 

68  12,563      " 

70  17,612      " 

86  19,622      " 

84  23,80!)      " 

85  31,217      " 


Date. 
Jan.  2 
Feb.  6 
April  10 
May  15 
May  29 
June    12 


Shortage. 
83,110  cars 
103,095  " 
70,362  " 
47,445  " 
38,300  " 
33,088      " 


The  Lighting  of  the  Planing  Mill  is  best  accomplished  by 
arc  lamps,  but  these  must  be  well  enclosed  to  prevent  the  min- 
gling of  sparks  and  dust.  It  seems  as  if  the  mercury  vapor 
lamp  would  be  an  ideal  one  for  a  mill,  as  there  is  no  chance  of 
fire  from  incandescent  particles  of  carbon  or  by  any  incom- 
bustible material  outside  of  the  glass  tube.  If  incandescent 
lamps  are  used  they  should  always  be  covered  with  cages,  as 
they  are  very  liable  to  be  struck  by  timbers  which  are  being 
handled  and  turned. — Afr.  G.  R.  Henderson  at  the  New  Eng- 
land Railroad  Club. 


Chemical  Fire  Engines  for  Coal  Mines. — For  fighting  fire  in 
its  anthracite  coal  mines  a  new  form  of  chemical  fire  engine  i'^ 
now  being  used  by  the  Delaware,  Lackawanna  &  Western  Rail- 
road. The  engine  is  mounted  on  a'  truck  suitable  for  the  tracks 
throughout  the  mines  and  is  hauled  by  means  of  an  electric  mine 
locomotive.  Great  difficulty  has  been  experienced  in  putting  out 
fires  in  mines  by  means  of  water  on  account  of  the  formation 
of  a  gas  so  suffocating  as  to  drive  the  fire  fighters  away.  A 
chemical  engine,  however,  works  much  more  satisfactorily  as  the 
gases  evolved  are  very  heavy  and  cling  to  the  floor  and  assist 
in  smothering  the  fire.  The  fumes  are  not  as  annoying  to  the 
firemen,  who  can  stay  close  enough  to  do  effective  work. 
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NEW  FOUR-FOOT  RADIAL  DRILL. 

A  NEW  RADIAL  DRILL. 


.\  new  radial  drill  designed  to  meet  the  modern  conditions  of 
high-speed  steel  and  maximum  ovitput  is  shown  in  the  accom- 
panying illustrations.  This  machine  is  provided  with  twenty- 
four  clianges  of  speed  to  the  spindle  and  eight  changes  of  auto- 
matic feed  for  each  spindle  speed,  any  of  which  can  be  instantly 
changed  while  the  driving  belt  is  in  motion  without  noise  or 
shock.  These  changes  of  both  speed  and  feed  are  conveniently 
obtained  and  are  between  sufficiently  wide  limits  to  permit  the 
developing  of  the  full  capacity  of  the  machine  under  any  and 
all  circumstances. 

Speed  Box. — The  speed  box  is  located  on  the  base  of  the  ma- 
chine, close  to  the  column,  and  is  of  a  very  compact  and  con- 
venient design.  The  arrangement  of  the  gears  and  clutches  is 
shown  in  the  accompanying  line  drawing.  It  will  be  seen  that 
the  driving  shaft  carries  two  double  friction  clutches,  operated 
froiTi  the  two  long  levers  shown  in  front  of  the  speed  box  in  the 
photograph,  by  which  four  changes  of  speed  of  the  intermediate 
i^hafi  can  be  obtained.  The  speed  of  the  upper  shaft,  which  car- 
ries splincd  to  it  a  set  of  three  gears  which  mesh  with  the  three 
B*^'irs  on  the  intermediate  shaft,  is  controlled  by  the  small  lever 
shown  at  the  right  of  the  speed  box.  This  has  three  positions, 
nringing  either  gear  E,  D  or  F  into  mesh  with  the  similarly 
marked  gears  on  the  intermediate  shaft.  Thus  there  are  twelve 
changes  of  speed  obtainable  by  the  gear  box,  which  is  increased 


to  twenty-four  by  means  of  a  back  gear 
located  on  top  of  the  column  and  controlled 
by  a  lever  at  the  base.  Another  connec- 
tion in  the  gear  box  is  one  which  meshes 
gear  D  on  the  upper  shaft  with  gear  G  on 
the  driving  shaft,  thus  causing  the  direc- 
tion of  rotation  of  the  upper  shaft  to  be 
reversed  and  to  run  at  an  increased  speed. 
This  connection  is  used  for  operating  the 
elevating  screw  when  the  arm  is  being 
lowered.  The  lever  at  tlie  base  of  the 
column  controls  the  connection  of  the  ele- 
vating screw. 

The  Column. — The  column  is  stationary, 
constructed  of  one  piece  and  of  heavy  sec- 
tion throughout.  It  is  bolted  to  the  base 
and  there  are  four  webs  inside  extending 
its  entire  length,  which  add  materially  to 
the  strength  of  the  machine  and  prevent 
any  springing  of  the  column  when  the  arm 
and  spindle  are  at  their  ma.ximum  dis- 
tances. 

Arm. — The  arm  is  made  in  pipe  section, 
its  upper  brace  being  as  close  to  the  head 
as  possible  while  the  lower  brace  is  at  the 
outer    edge.      This    arrangement    tends    to 
stiffen   the  arm   for   resisting   upward   tor- 
sional pressure  from  the  spindle  when  drill- 
ing.   The  arm  is  carried  from  a  top  cap  on 
the  column,  which  rests  on  roller  bearings 
and    permits    an    adjustment    covering    the 
full  circle  about  the  column.     Fixed  binder 
levers  permit  the  arm  to  be  secured  in  any 
desired   position.     The   elevating   screw   is 
provided  with  ball  thrust  bearings  and  the 
lowering  speed  of  the  arm  is  almost  three 
times  the  elevating  speed. 
The  Spindle. — The  spindle  is  made  of  crucible  steel,  is  ground 
and  counterbalanced  and  has  a  quick  advance  and  return.     Pro- 
vision  has  been  made   for  taking  up  all  wear  in  the  bearings. 
The   tapping  mechanism   is  all  controlled  by  means  of  a  hand 
lever,  shown  in  front  of  the  head,  which  operates  two  self-ad- 
justing, noiseless  friction  clutches  on  the  back  of  the  head.   These 
clutches  stop,  start  or  reverse  the  spindle  as  desired.    The  design 
is  such  that   it   is   impossible  to  accidentally  engage  both   lever 
or  automatic  feed  when  tapping,  thus  avoiding  the  breaking  of 
taps.     An  adjustable  gauge  nut  causes  the  spindle  to  slip  when 
the   tap   reaches  the  bottom  of  a  hole. 

The    Automatic    Feed.- — The    automatic    feeding    arrangement 


^     -  Doiil.le   - 

I>04'         Clutch    ""•** 


AUTOMATIC   FEED    MECHANISM. 


DIAGRAM    OF    GK.\KS    IN     SPF.HD    BOX 

provides  a  positive  feed  for  the  spindle  when  high  speed  drills 
and  reamers  are  in  use  and  at  the  same  time  permits  a  friction 
feed  being  used  when  desirable,  the  change  being  made  from  one 
to  the  other  by  simply  turning  a  nut.  The  small  illustration, 
which  is  a  view  taken  from  the  top  of  the  spindle,  shows  the 
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Lovtll.  11.  J.  Small,  O.  M.  Stiinson,  C.  A.  Schroycr,  A.  W.  Gibbs, 

cunimittcc.  ;.     .     ,     -   ,;,  ■  .      •  . 

Friction  Draft  Gears:  ■''        '      '     :'  '',       "•    ' 

First:     To  rcconumiul  a  sfaiiflard  innximum  capacity. 
Second;     The  moM  doirablc  resistance  during  each   Js-inch 
compression. 

Third:     A   standard  maximum   weight   for  the  friction   draft 
Rear  proper. 

Fourtli :      The    proper    tlcsign    for    the   attachment    of    friction 
draft  gear. 

Fifth:    The  value  of  friction  draft  gear  in  reducing  damage  to 
.cars  and  their  contents.     J.  K.  Muhlfcld.  [•'.  M.  Whytc.  W.  H.  V. 
Rosing.  K.  1).  Smith,  committee. 

Steel    Passenger   Cars.     To    recommend   a   standard   sectional 

area  for  iho  et-iiicr  .-ills  atul  cover  plates,  tlic  relative  merits  of 

.steel  passonir<r  ear-^  willi  an  upper  <kck  and  those  with  a  semi- 

:-'clliptic:U  section   without  upper  deck:   the  best  construction   for 

flooring    and    rcl:;tive    merits    of    various    materials    for    inside 

.finish  for  fireproof  construction.     W.  A.  Xettleton.  E.  A.  iJenson, 

•.Kepresent;ilive  Amerie.iii   C.':ir  &    I'oiuidry  C(>nii>.iny.    T.   Kumncy, 

K.   L.   Ettiiiger.  conmiiltee. 

The  ventilation  and  lieating  of  coaches  and  sleeping  cars.  To 
investigate  methods  for  the  regulation  of  the  temperature  and  the 
supply  of  fresh  air  to  passenger  cars  with  speci;il  attention  to 
>tomfort  in  skt.j)in.ir  ears;  to  ree<tmnund  phins  which  provide 
.for  the  rigulatiou  ft  lieat  and  air  supply  l)y  the  occupant  of  each 
berth.  R.  P;  C.  Sanderson.  Josepli  .\.  I'.uker,  William  OTlerin, 
W.  E.  Fowler.  F.  If.  Clark,  committee. 

Piotective  coating-^   for  steel  cars;   the  method  of  application 
and  r(.sults  of  experunvnts  m;ide  theretur.     C.  .\.  Fuller,  T.   H. 
■.Russima,,  F'.ii.   Clark.   S.   '!".    Parks,  conuuittec. 

;V;.      "a  forged  steel  BRAKE  HEAD.   ' 

"' .-iV  new  briikc  head  of  forgtd  sl*.il.  wliich  ciiiiturnis  in  cv«Ty  re- 
spect to  MvC..  B.  standards,  has^  recjently  been  designed  :ind  is  bc- 
iug  manufactured  by  the    Uuff.ilo   P.nikc    I'.cam  Company.      riii> 

,hea<l  has  l»een  designed  to  liU  the  ditricuh  ri.f|uirement>  ni  modern 
heavy   cciuipment   ancl   high    si)eed,   and   can   be   coiKiiKred    as   a 
•listinct  step  in  the  directioji  of  increase<l  safety  and  economy. 
The  ilUist ration  shows  the  cniistrnction  verv  clearlv.     'I'lie  head 


is  sKown.U'S  attached  lo  :i   rolleil  steel  l)r:ikc  I)e.nn.   Iurnishe<l  by 
;    ...   the  same  cf>njpany.  to  which  it  is  securely  rivtted.     Riveted  to  the 
■.•-head  proper  is  a  removable  face  plate  which  can  be  renewed  at 
'      /small  cost   in  can'  it   should  become    worn  by  contact  with   the 
wheel  through  thv  breaking  or  wearing  of  a  >hoe,  thus  eliminat- 
ing the  usu;il  neces.sity  of  scrappin.g  the  whole  head.    One  feature 
•.tending  to   increased    safity.   which   is   given   by   a   head   of   this 
•J-     design,  is  the  fact  that  there  are  n<>  key  luys  snob  .i-^  ;ire  u'^ually 
'■'■{::  found  on  m:ille:tblc  iron  heads,  which  have  be-en  known  to  break 
i.':.'..and  permit  the  shoe  to  droii  to  the  track,  with  very  serious  con- 
•  t", ,  sequences.      Tn    this    shoe    the    key    h.i^    :ilso    been    .uiven    a    nnicli 
,., '     greater  bearing  .stirfacu  than  is  usiully  provided, 

.■  '  '  Power  or  If.wr*  Pr.\ke.s. — Hand  brakes  which  will  work  in 
■  harmony  with  the  air  brakes  shoidd  be  used  on  all  equipment. 
.  and  the  power  e.xerted  by  the  hand  brake  be  not  less  than  40  per 

:  -  ■  cent,  of  the  light  weight  of  car.  nor  more  than  that  of  the  air 
brake,  on  pa.>scnger  equipment.     It  is  believed  that  the  average 

.   .     .haufl  brake  powder  now  available  on  such  cars  will  appro.ximatc 

:  '  x-ZS  per  ccnl.—Iirf">rt  of  Comuiittce,  Air  Brake  Association. 


A  REMINISCENCE  OF  THE  CONVENTIONS.       .•{,■ 
One  of  the  exbil)its  at  the  .M.  M.  and  M.  C.  B.  convcmiorf-i- -i 
.\tlantic    City    which    attracted    nuich    aitention    was    that    nf 
.\nierican   lilower  Company,  who  introduced  a  novelty  deer 
mystifying  to  the  wise  ones.    One  of  their  high-pressure  b". 
was  put  in  oi)eration,  an;l.  tmitting  from  the  discharge  a  bla»- :  1* 
.lir  at  liii;1i   wloeity,   which   held  a   liglit   rubber  ball  abottt  .1  j "i*-; 


in  diameter  su>i»eniied  ab  >ui  4  ft.  from  the  outlet.  Jn»t  win  ;; 
b;dl  rem;iined  ;it  that  pouit  in-;te;id  of  llying  off  into  the  oiii"; 
was  what  puz/led  the  attending  engineer  delegates.  Tlie  inva" 
able  question  propounded  to  the  overworked  representative.v 
the  company  was;  ,  "How  do  you  do  it.""  Alternated  \\y 
.'Where  is  the  string?"  ■'Some  electric;d  control?"  etc.  A" 
one  who  wants  the  real  explanation  i>f  how  it  was  done  t 
obtain    it   by    writing   the    .Xmeric.in    lUower    ComiKiny,    Dclr'~ 

^llich.        "  '•:  :v.::Sr-- -^^.r-v •.:■'; i^•■■•^'■^ 


vir 


C.\R  EfficienxS". — The  report  of  the  committee  of  the  Ameficr.fr  ; 
Railway  Association  on  Car  l-.Oiciency  shows  the  following  o^ii- 
ditions  to  h^ve  existed  in  thi-  country  and  Canada  for  SIX  dii>. 
I'erent   i)eriods   during   this   year.  •;.• ;   H:^"  V  ..•  •  ,  • 

l>;itc.                 Kv>.i(l>.  Surplus:'  ■.■.'•,■•.," :    Shortage;  •■■,":•■ 

.  •..,      Jan.  2  74  •H.U\~  cars    •,,  .      '..    >i:i.11(»  cars  V  •  •   .'. 

■-'■'■      Fell.  0  r.S  12..'»»i.1  ••          V '' '   ly3.t>l(5  "  V"- 

V-   '.      .\i>ril  10  ;ii  ir.f)I-.>  *♦...•■'.•..■-.'.•    T(i„ir,-2  "  .■.•  ,       • 

•V          M:iy  l.'i  SC  iri.«iJ3  *"    .    ;  :  V      47.44.-.  "  .-      '■ 

Mav  2^>  !<»  2:{.Mt!i  h      .-\-."      "   gtv.SOO  ";  .    .' .,     ' 

Tune  12  »:>  .11.217  *'  '    "        .-'3.1,088  "  •-..'■.•l 


I  HE  Lk.hting  of  the  Pl.xni.vc.  Mill  is  best  accomplished  ^7: 
arc  lamp>^.  but  tiiesc  must  be  well  enclosed  to  prevent  the  rai'V/ 
gling  of  sparks  and   dust.     It   seems  as   if  the  mercury  vap>  r 
lamp  would  be  an  i<leal  one  for  a  mill,  as  there  is  no  chance  ',"f, 
tire    from    incandescent    p.irtides   of   carbon    or    by    any    inco^iij 
Inistible    materi;il    outside    of    the    glass    tube.      If    incandcsceni. 
lamps  arc  used  they  should  always  be  covered  with  cages,'  "i*. 
they  arc  very  liable  to  be   struck  by  timbers   which   arc  beii 
handled   and   turned. — Mr.  G.   R.   Henderson  at   the  New  £Hi.' 
land  Railroad  Club.  ..  •    - 


CiiiMK  \i.  l-"iKi.  Fni.inks  iok  Coai.  .Minics. — For  lighting  fire- i:*^ 
its  .inthracite  coal  mines  a  new   form  of  chemical   fire  engine  ;<-t 
now  being  u-ed  by  the  Delaware.  Lackawanna  &   Western   Rail  _;:.; 
road.     The  engine  is  mounted  on  a  truck  suitable  for  the  traclv;-.-\ 
throughout  tlie  mines  and  is  hauled  by  means  of  an  electric  niiji'-'  -> 
Iocf)motive.     Great  difficulty  has  been  experienced  in  putting  jht:- '•  •: 
lires   in   mines   by  means  of  water  on   account  of  the   forniatioi'~;.;;' 
of   a   gas   so   sufff)eating  as   to   drive   the   fire   fiRhters   away.      -^  " 
chemical  engine,  however,  works  much  more  satisfactorily  as^  tl.u;.\ 
gases  evolved  are  very  heavy  and  cling  to  the  floor  and  assTt-*;:    ; 
in  smothering  the  lire.     The  fumes  are  not  as  annoying  to  th -•,.•!. 
firemen,  who.cat)  stay  close  enough  to  do  eflfcctivc  worlc.     .  ..'  ''J; 
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;  ;,  .   :-    •/.'■NEW  FOUR-FOOT  RADIAL  DRILL., 

V  A  NEW  RADIAL  DRILU     vl— ;  rp  / 


u  \v  radial  drill  designed  to  meet  the  mcxlern  conditions  o£ 

,  h'iyJvrpxJcd  steel  ami  niaxinnnn  output  is  $lto\vn  in  the  aeccmi- 

^••{'■iBvinf*    illustrations.      This    machine   is   provided   with    twviity- 

^■■;toHr  cliaiiiiiS  of  speed  to  the  >piiHne  ami  ciirht  changes  ot  anto- 

-  .'iliraic  fifd  for  each  spindle  sjyeed.  any  of  which  can  be  in>taiuJv 

..vVJwl^vcl, while  the  drivinj;  belt   is  in  inotion  without   noise  of 

'i<' A".::' These  changes  of  both  si)ced  and  feed  af?  conveniently  ;■ 
...  'ijtrniKd  and   are  between   sulhciently   wide  limits  to   permit  the 
■'<fi*^.  |r,},i|)g  q£  ^[1^^   full  capacity  of  the  inaehinc  uivd|cr  any- aiHl/ 

■ '■  _:-:rcl}nistanceSi;  ,',;■:      ''~'-''\'''''' '''''' -.A'^'  ->'i''':'-.' ^^■r?:-y''''A  '■:'•'!-'  /■ 
^:*'^  Box. — The  speed  box  is  located  on  the  base:  of  the  tna-^.;: 
.ciiirv./iclbsc  to  the  cohnnn,  and  is  of  a  ver%-  compact  and  con-  .■ 
*'-     'U   design.     The   arrangement   of  the  gears  and  clutches  is:' 
in  the  accompanying  line   drawing.     It  will  he  ^een  that -" 
'\iiig  shaft  carries  tun   <1  )nl»!e   friction  cltitcheSv  operated.. 
u    tud  long  levers  slmuii  in  fri>nt  of  the  speetl  box  ill  the 
r       .  -i.ipli,  by   which   fitur  ch;mt;e>  <it   >pved  of  the  intermediate-' 
>/'H';  can  be  obtained.     The  sj^cd  of  the  upper  shaft,  which  car-... 
^"XH^  .-pliiml  to  it  a  set  of  tluee  gc.'irs  which  mesh  with  the  thi'ec;.'- 
•n  tlu-  inteiniediate   siiaft.  is  i.  out  rolled  by  the  stnaH  levvr.:,; 
VI  at  tile   right  of  the  sjieetl  l»  >.\.      rhi>  lias  three  |H»iiiiin-., 
*'"}•;• 'i; ing   vit her   gear   E,    D   or    I"   into   mesli    with    the    similarly 
■"d  Rears  on  the  intermediate  shaft.      1  hiT>  there  are  twetyc 
■ji^eiS-of  spcvd   ol>tainal)le  by  tlu-  ge.ir  box.   uliieh    i>   inerease<I 


to    Uvciii} -foiu'   by    nu.in>   ol    a    back   gear 
•   iocateil  on  lop  of  the  colunHi  and  controlled 
'.■ .:  bj-  a  lever  at  the  base^  " Anotlicr  .connec- 
tion in  the  gear  box  is  one  which  meshes 
^.5  ■  |J!ear  D  on  the  upper  shaft  with,  gear  G  on 
..    the  dri>iug  >halt,  ihuij  cau>ing  the  <lirec- 
'     tioii  of  r<Hatidn  oif  the-  tii)|»er  shafi  to'  be 
.r.  ':  reversed  and  to  run  at  .an  increased  speed. 
■     This  coimectioh  is  used  for  operating   the 
.' elevating    screw    when    the    arm    is    being 
/.lowered.      The    lever    at  .the   base    of    tltc"' 
:■   column  comrols  tltc  coiulection  of  the  ele- • 
rating  screw.  '^vUl-/ --.>•-/■• .    ■'-     •• 

constructed  of  one  i>iece  and  of  heavy  sec- 
tion throughqtit; .  It  is  bQllcdto  tUe  base 
;  ::|and   there   are   four   webs   inside   extcrtiling 
its   entire   length,   which  irdd   n'laterially   to 
r'    the    strength   of  the   machine   and   prevent 
J :  any  spruiging  of  tlie  cidimm  when  the  afm 
:>'arur  spindle.  :are  st.  their  .maximum    dis- 
••/    iances.'  ■--  .  '..,. 

•'^       .  irm.^-^The  arm  is  itwde  in  pipe  Section,  ' 

itsv  upper  brace  being  a^  close  to  the  head 
V   «'»^  tK^ssible  wiiilc  the  lower  brace  is  at  the  -. 
.  <*uter    cdgci  -"ThiS:  arrangement    lends    \o 
stiffen  the  arm   fof  resisting   upward   tor^ 
sional  j)ressurc  from  tJjc  >spindle  when  drill- 
ing.   The  arm  is.  carried  from  a  top  cap  on 
the  column,  wliich  rests  OH  roller  bearings 
and    pennits    an    adjustment    covering    the 
full  circle  about  the  colunvn.     Fixed  binder 
levers  permit  tl)c  arm  tt^.'bc  secured  in  any  v 
desired  iK>sitiou. ,    The  ielev.ating  screw   is 
provided  with  lutll   thrn>it  bearings  and  the 
lowering  si)eed  of  the  arm  is  4tlmost  three 
''P   .'."  '■  r-'  '  ■.:  /'       '  tijives  the  elevating  hpfeed.V" ''  ''■■'.      ■'■'■■  "' 
/■■'lyw.iSfindlc.'^Thc  spindle  is  made  of  crucible  steel,  is  ground 
-and  counterbalanced  and  has  a  quick  advance  lin<l  return.     I'ro- 
vision   has  been  made   f<ir  taking  up  all   wear   in  the  bearings. 
The  tapping  niechanism  is  all  controlled  by  means  of  a   hand 
ic>cr>  shown  ill  front  of  the  head,  which  ofKTates  two  self-ad- 
justing, noiseless  friction  clutches  on  Uic  back  of  the  hea<l.    These 
clutches  J^tOp.  start  or  reverse  the  spindle  as  <k  >ired.     Th<-  de-^ign 
is  such  that   it   is   impossible  to  acci<kntally   engage   both    k-ver 
w  automatic  feed  when  tapping,  thus  avoiding  the  breaking  of 
taps.    An  adju.stable  gauge  nut  causes  the  spiiidle  to  slip  when 
the  tiip  reaches  the  bottom  of  a   hole.  .  ,; 

Tin:   Automatic    /^*Trf.--^rhc   automatic    jtectfittgarra^^ 


""•^kJr!^      •     ;. 


•  •>;-, 


*  - '  -^ ■".'  ''\'''. 


<    '."•'•       kj- 


•i-.;-'  "..  •■ 


AITOM.XTIC    FEED    .MECH AXIS.St. 


provides  a  positive  feed  for  the  spindle  when  high  .speed  drills 
and  reamers  .ire  iti  use  and  at  the  same  time  px-nnits  a  friction 
feed  being  used  when  desimble,  the  change  beitig  made  from  one 
to  the  other  by  simply  turning  a  nut.  The  small  illn>trati.>n. 
which  is  a  view  taken  from  the  top  of  the  spindle,  shows  the 


U 


■.♦.  -.-  • 
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round  plate  having  eight  circles  of  steel  pins,  which  is  located 
above  the  spindle  gear.  These  pins  engage  the  steel  pinion  on 
the  horizontal  worm  shaft  and  thus  the  speed  of  this  shaft  can 
be  varied  by  running  the  pinion  in  and  out  from  the  center  of 
the  plate.  A  knob  located  below  the  lower  hand  wheel  on  the 
head  controls  the  movement  of  this  pinion  by  means  of  a  sliding 
rack  and  gear.  These  eight  changes  of  feed  can  be  quickly  made 
while  the  drill  is  at  work.  The  upper  worm  wheel  has  its  hub 
split  and  by  means  of  a  ring  nut  can  be  locked  to  the  shaft  for 
a  positive  feed  and  can  be  slightly  released  for  a  friction  feed. 

The  automatic  trip  arrangement  is  provided  with  a  safety  stop 
which  prevents  the  feeding  of  the  spindle  after  it  reaches  the 
limit  of  its  travel.  A  graduated  bar  on  the  counterbalance  weight 
is  set  at  zero  when  the  drill  enters  and  has  several  adjustable 
dogs  to  trip  the  feed  as  often  as  desired.  The  feed  can  also  be 
tripped  by  a  lever  on  the  vertical  feed  rod. 

The  letters  and  numbers  cast  near  the  levers  show  the  oper- 
ator in  which  direction  to  move  them  to  obtain  the  proper  speeds. 
The  speeds,  together  with  instructions  for  operating  the  levers, 
are  given  on  the  plate  attached  to  the  machine. 

This  machine  was  designed  and  is  manufactured  by  the  Muel- 
ler Machine  Tool  Company,  Cincinnati,  O. 


Longitudinal  vs.  Transverse  Erecting  Shops. — There  is  an- 
other feature  in  favor  of  the  longitudinal  shop  which  does  not 
always  receive  the  consideration  to  which  it  should  be  entitled, 
and  that  is  that  the  cost  per  square  foot  of  covered  floor  space 
is  generally  less  with  the  longitudinal  than  with  the  transverse 
shop;  as  an  example,  we  have  an  average  cost  per  square  foot 
of  four  longitudinal  shops  built  within  the  last  five  years  of 
$1.77,  and  an  average  of  three  transverse  shops  built  in  the  same 
period  of  $2.78  per  square  foot;  and  while  this  difference  is 
greater  than  would  probably  generally  obtain,  yet  structural  steel 
manufacturers  claim  that  the  transverse  shop  would  cost  at  least 
twenty-five  cents  per  square  foot  more  than  the  longitudinal. 
As  stated  above,  however,  both  styles  of  shop  are  in  general  use 
and  both  have  their  good  points  and  their  weak  points,  and  the 
problem  should  be  studied  in  connection  with  the  environments 
and  climatic  conditions;  and  if  the  superintendent  of  the  shop 
feels  that  he  could  obtain  better  results  from  one  type  than  from 
the  other,  we  believe  that  the  shape  of  shop  is  so  secondary  to  the 
question  of  organization  that  it  should  be  held  subordinate  to 
the  latter  in  every  case. — Mr.  G.  R.  Henderson  at  the  New  Eng- 
land Railroad  Club. 


CATALOGS. 

IX    WRITING    FOR   THESE    CAT.ArOfl.S    PLK.V.^E    ME.VTIOX    THIS 

JOURNAL. 

Finishing  Gas  Engi.ve  Parts. — The  Gisholt  Machine  Company,  Madi- 
son, Wis.,  is  issuing  a  leaf  to  he  bound  in  its  loose  leaf  binder,  giving  a 
detailed  description,  with  line  drawing,  of  the  most  successful  method  of 
finishing  gas  engine   pistons   and   piston  rings. 


Electrical  Apparatus. — The  Fort  Wayne  Electric  Works,  Fort  Wayne, 
Ind.,  is  issuing  several  bulletins,  among  which  might  be  mentioned  bulletin 
No.  1,0!).'>  on  the  subject  of  enclosed  alternatinr;  current  multiple  arc 
lami>s.  No.  1,(191  on  belted  direct  current  generators,  and  No.  1,096  on 
type  A  transformers.  Each  bulletin  is  thoroiiglily  illustrated  and  the 
descriptive    matter   is   clearly    and   concisely    written. 


Ge.neral  Electric  Company. — This  company  is  issuing  a  number  of 
bulletins  descriptive  of  its  products,  among  which  are  bulletin  No.  4,509 
on  the  subject  of  electric  train  lighting  sets.  These  sets  consist  of  direct 
connected  turbines  and  generators  suitable  for  application  either  on  the 
locomotive  itself  or  in  the  baggage  c.tt.  They  a-e  thoroughly  illustrate<l 
and  described  in  this  bulletin.  Bulletin  No.  i,5i>4  is  descriptive  of  tung- 
sten lamps  for  street  lighting.  No.  4,.')10  is  on  the  subject  of  MR  circuit 
brc.ikcrs  for  electric  cars.  No.  •1,.">14  illustrates  and  describes  Wie  Thomp- 
son inclined  coil  portable  indicating  instruments.  The  voltmeters  and  watt- 
meters shown  in  this  bulletin  are  constructed  on  the  dynamometer  prin- 
ciple and   the  ammeters  on  the  mechanical   vane  principle. 


.New  Rock  Drill  Cataloc. — The  C'licago  Pneumatic  Tool  Company  is 
issuing  Catalog  Xo.  22  illustrating  and  dfscribin;;  the  "Chicago  Giant'* 
rock  drills  and  kindred  .-.pplianc -s.  Tiic  book  is  printed  in  colors  on  high 
grade  paper  and  contains  90  pages  of  matter.  The  text  is  well  written  and 
is  embellished  with  half-tone  engravings  illustrating  the  rock  drills  and 
detailed  parts,  as  well  a:;  several  pages  devoted  to  rock  drill  steels  and  a 
description  of  the  method  of  lubrication  used  in  these  drills.     .Several  pages 


are  devoted  to  the  Franklin  air  compressors,  foHoweil  i-y  inuslratKiiu  a,,  c 
description  of  the  "Baby  Giant"  and  "One  Man*'  rock  drills  and  scenes 
showing  the  different  drills  in  operation.  The  address  of  this  comp.-inv  u 
Fisher    Building,    Chicago,    111. 


Progress  Reporter. — The  July  issue  of  the  "Progress  Reporter"  from 
the  Xiles-Bement-Pond  Company,  111  Broadway,  New  York,  contains  the 
usual  amount  of  interesting  matter  and  excellent  illustrations.  This  num. 
her  is  given  up  very  largely  to  illustrations  and  descriptions  of  tht-  new 
Pratt  &  Whitney  iVj  x  26  in.  open  turret  lathe,  which  includes  many  new 
features,  especially  a  cross  sliding  turret.  The  machine  is  adaptable  tor  a 
great  variety  of  work  from  the  bar  and  also  on  forgings  and  casting -.  .\ 
10  ft.  double  rotary  planing  machine  is  also  ilhjstrated  and  briitt.-  Jq. 
scribed,  as  well  as  a  Pratt  &  Whitney  automatic  grinding  machii,i-  for 
cylindrical  work  5  in.  in  diameter  and  48  in.  long,  and  the  Niles  Ciantry 
crane  recently  built  for  the  Illinois  Steel  Company. 


Metal  Cut-Off  Saw. — The  Quincy  Manchester  Sargent  Company,  West 
Street  Building,  New  York,  is  issuing  several  sheets  suitable  for  binding 
in  its  loose  leaf  catalog  binder,  which  illustrate  and  describe  a  new  cut-off 
saw  titled  IM.  This  saw  has  been  designed  to  meet  the  demand  for  a 
somewhat  smaller  saw  than  the  standard  of  this  company  and  one  which 
can  be  placed  upon  the  market  at  a  somewhat  lower  price,  so  as  to  bt-  %\it)iir. 
the  reach  of  the  smaller  shop.  It  has  a  capacity  for  rounds  and  siiuares 
up  to  6  in.  and  for  10-  in  I  beams.  The  saw  blade  is  18  in.  diametiT  and 
the  saw  blade  carriage  has  a  travel  of  10  in.  This  machine  embodies  all 
of  the  strength  and  wearing  qualities  of  the  regular  construction  an^l  the 
sheets  being  issued  contain  four  illustrations  showing  different  viuws  .ind 
arrangements  of  work  on  the  machine. 


Dayton  Pneumatic  Tools. — The  Dayton  Pneumatic  Tool  Company.  435 
East  1st  St.,  Dayton,  O.,  is  issuing  a  most  attractive  catalog  descriptive 
of  its  products.  It  is  a  47-page  booklet  printed  on  fine  surface  paper  and 
thoroughly  illustrated  with  half-tone  and  line  drawing  illustrations.  The 
catalog  opens  with  a  description  of  several  different  designs  of  pneumatic 
hammers,  each  being  illustrated  and  briefly  described.  Sectional  views  of 
the  different  hammers  showing  the  operating  parts  are  also  included.  Fol- 
lowing this  is  found  a  section  on  pneumatic  sand  rammers,  after  which  is 
a  section  on  pneumatic  drills.  These  are  built  in  many  sizes  and  dcsipns, 
among  which  might  be  mentioned  the  close  quarter  drill,  made  in  tlirec 
sizes,  and  capable  of  working  in  very  close  quarters.  The  remaindir  of 
the  catalog  is  given  up  to  descriptions  of  other  pneumatic  appliances  such 
as  stay-bolt  clippers,  pneumatic  cylinder  hoists,  rivet  forges  and  Climax 
air  compressors,  which  are  shown  both  steam  and  belt  driven,  singli  ex- 
pansion and  compound,  in  many  capacities.  This  company  also  furnislics 
some  tlectric  tools,  illustrating  a  portable  electric  corner  drill,  a  breast 
drill  and  a  portable  hand  drill.  ;;  -■^. 


NOTES 


Magnus  Metal  Co. — The  following  apjxiintmcnts  have  been  made  to  take 
efiect  July  1,  1907:  D,  W.  Ross,  managing  director;  W.  H.  Croft,  maunder 
salts  department,  and  W.   S.   Bostwick,  general   irnnrgrr. 


The  Crocker-Wheeler  Company. — In  order  to  handle  the  largely 
increased  amount  of  business  in  electric  generators  and  motors  in  South- 
ern Ohio,  the  Cleveland  office  of  the  above  company  has  found  it  advisable 
to  open  a  sub-office  in  the  Columbus  Savings  and  Trust  Company  Building, 
Columbus,  O.  This  office  will  be  in  charge  of  Mr.  Charles  W.  Crnss, 
formerly  of   the   Cleveland  office. 


A  New  Engineering  Society. — A  new  society  has  been  organized  in 
Philadelphia  called  the  Engineers*  and  Constructors'  Club.  Membership  in 
this  is  limited  to  the  engineers  composing  the  organization  of  Dodge  & 
Day.  Its  object  is  to  discuss  Subjects  relating  to  engineering  and  con- 
struction and  to  give  all  members  the  benefit  of  the  experiences  gained  by 
each  in  his  particular  line.  The  proceedings  of  the  club,  giving  the  papers 
presented  and  the  discussions,  will  be  published.  The  officers  of  the  club 
are  H.  T.  Moore,  president;  George  Walters,  iecrttary.  Managers,  Iv^C 
Andrews,  II.  T.  Sanvillc,  John   E.  Zimmerman  and  C.  N.  Lauer.  ■':':- 


Westinghouse  Electric  Works. — During  the  month  of  May  the  W -..-t- 
inghouse  Electric  Company  at  East  Pittsburg  shipfied  750  carloads  of  elec- 
trical machinery,  v.n  average  of  .10  carloads  a  day,  aggregating  10,000  t.m« 
and  rejircscnting  in  value  about  four  million  dollars.  This  exceeds,  by  H'J 
cars,  any  shipping  record  for  one  month  that  has  ever  been  made  at  tb'^c 
works.  The  Westinghouse  Machine  Company  also  reached  a  high-wp.ur 
mark  in  May,  having  sent  out  from  the  works  90  engines,  aggregating 
.10.000   h.   p.     This   included  gas  engines    from   10  to   1,000   h.    p.   and  stcnm 

turbines   from   1,000   to   10,000  h.   p. 

r_ -;.■    ,  ■ 

Electrical  Show. — The  New  York  annual  electrical  show  will  be  li^M 
in  the  .Madison  Square  Garden,  September  .30  to  October  9  inclusive,  -^t 
this  show  will  be  found  exhibits  of  the  latest  eqiii.ment  in  electrical  apia- 
ratus,  as  well  as  examples  of  standard  practice  of  all  of  the  well  kn.  \vn 
electrical  companies.  It  offers  an  exceptional  opportunity  for  a  person  to 
cover  the  whole  electrical  field  and  familiarize  himself  with  all  the  latL^l 
products  by  a  very  small  expenditure  of  time.  1;  is  announced  to  pi^^'"' 
pective  exhibitors  that  the  price  for  space  is  very  reasonable  and  that  nt'' 
particulars  will  be  furnished  by  Mr.  Geo.  F.  Parker,  president,  116  Nas-  lU 
St.,  New  York. 
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Entrance  Qualifications.  -.;-. 

-Applicants  for  employment  as  apprentices  must  be  not  less 
-m  17  or  more  than  21  years  of  age;  preference  is  given,  as 
'  ir  as  possible,  to  the  sons  of  employees.  The  applicant  must 
f'-'ss  a  medical  examination  before  the  local  medical  officer,  at 
'Ih'  company's  expense,  proving  him  to  be  sound  physically  and 
"Hiitally.  His  sight  must  be  not  less  than  20/30  in  each  eye, 
'le  must  be  free  from  color  blindness  and  his  hearing  must  be 
iir)t  less  than  20/20. 

'  he  applicant  must  have  a  good  common  school  education, 
•^utticient  to  enable  him  to  read  and  write  the  English  language 
■'"d  to  make  out  his  application  on  the  blank  provided  for  that 
purpose.  He  must  have  had  sufficient  training  in  simple  arith- 
nietic  to  enable  him  to  do  problems  in  addition,  subtraction, 
"niltiplication  and  division  of  numbers  to  four  figures  and  must 
na\c  a  reasonable  knowledge  of  common  and  decimal  fractions. 


Credit  in  rate  and  time,  not  to  exceed  two  years,  may  he 
given  for  previous  work  of  the  same  class  as  that  covered  by 
the  apprentice  course.  This  credit,  however,  can  only  be  given 
after  the  written  approval  of  the  superintendent  of  apprentices 
has  been  secured.  The  college  graduate  is  given  a  time  allow- 
ance for  the  work  done  in  the  college  shop  or  <luring  his  summer 
va,cation. 

Applicants  not  showing  an  adaptabilitj-  for  the  work  should 
be  dismissed  from  the  apprentice  course  during  the  first  six 
months  and  may  be  transferred  to  other  employment. 

The  apprentices  are  selected  from  among  the  applicants  by 
the  chief  officer  of  each  shop  in  conjunction  with  a  representa- 
tive of  the  apprentice  department.  At  one  or  two  01  the  shops 
the  applicant  is  given  a  written  examination,  but  this  is  not 
encouraged.  It  is  believed  that  the  boys  may  be  better  sized 
up  and  that  more  satisfactory-  results  are  obtained  by  having 
the  instructors  engage  the  applicant  in  a  simple  conversation 
rather   than    bj-   giving   hiui    a    formal    examination. 

'     ^E:.^   />:-■'..;  ^?  Examinations. 

Examinations  either  for  entrance  or  at  atiy  time  during  tlie 
course  or  at  its  completion  are  discouraged.  The  instructor, 
if  he  is  the  right  kind  of  a  man,  can  keep  in  such  close  personal 
touch  with  the  boys  that  he  knows  far  more  as  to  their  standing 
than  could  be  determined  by  any  formal  examination.  The 
courses  are  arranged  so  that  a  boy  cannot  successfully  carr\- 
on  the  work  imless  he  is  thoroughly  familiar  with  each  step  and 
the  instructor  has  no  trouble  in  determining  whether  he  is  quali- 
fied to  take  advance  work  or  should  be  given  additional  exer- 
cises other  than  the  problems  which  had  been  laid  out  in  the 
regular  course. 

The  success  of  this  system  of  education  depends  largely  on 
both  of  the  instructors  keeping  in  close  personal  touch  with 
the  apprentices  and  if  a  boy  does  not  make  an  earnest  eflFort 
to  keep  up  with  his  work  and  take  a  reasonable  interest  in  it, 
he  is  very  soon  detected  and  dropped  from  the  service.  On  the 
other  hand,  some  of  the  boys  who  may  make  the  very  best  work- 
men in  some  branches  have  great  difficulty  in  becoming  pro- 
ficient in  certain  parts  of  the  work  in  the  problem  and  drawing 
courses,  but  if  they  make  an  earnest  effort  and  do  good  work 
in  other  respects  their  deficiency  in  this  part  of  the  work  is 
overlooked. \ ;  v^^  o:^.v:■•;^^> 

>7     .   Blackboard  Exercises, 

.A,t  frequent  intervals  the  members  of  the  class  are  sent  to 
the  blackboard,  preferably  just  after  the  opening  or  just  before 
the  close  of  the  session.  The  bo3-s  are  given  slips  or  cards  con- 
taining the  problems  and  thus  each  may  have  a  different  one. 
The  instructor  from  the  middle  of  the  room,  with  the  aid  of  a 
key,  can  easily  and  quickly  determine  whether  the  problems  are 
worked  out  correctly,  and  as  fast  as  one  is  completed  can  as- 
sign another.  As  the  greater  part  of  the  problem  work  is  done 
on  the  boy's  own  time,  outside  of  school  hours,  these  black- 
board exercises  enable  the  instructor  to  determine  whether  the 
boys  are  getting  as  much  as  they  should  out  of  their  problem 
work  and  to  see  whether  they  really  understand  the  work.  ]'>y 
watching  them  carefully  he  can  easily  see  which  ones  need 
help  and  where  they  are  weak. 

Because  of  the  difference  in  the  advancement  of  the  boys  in 
the  working  out  of  the  problems  it  may  not  be  feasible  to  send 
them  all  to  the  board  at  the  same  time,  and  if  so,  <lifferent  sec- 
tions ma  J'  be  sent  to  the  board  at  different  times,  nlthough  the 
instructor,  who  know^s  just  what  problem  sheet  each  boy  is 
working  on,  can  have  the  entire  class  go  to  the  board  at  one 
time  and  give  each  apprentice  examples  of  a  grade  to  suit  his 
requirements. 

;.x;    ^.>-   Lectures. 

Lectures,  in  the  sense  in  which  the  word  is  used  in  connec- 
tion with  college  work,  are  not  appreciated  by  the  apprentices. 
Occasionally  it  is  desirable  for  the  instructor  to  take  up  certain 
features  of  the   work   with   the  class  as   a   whole,  but   care   is 
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taken  at  such  times  to  cover  only  a  small  amount  of  ground, 
taking  up  one  or  two  points  only,  to  make  the  explanations  clear 
and  simple  and  to  make  the  talk  as  informal  as  jv^ssible.  askinjj 
the  boys  questions  and  carrying  it  on  in  a  conversational  style. 

The  apprentice  department  has  secured  a  combination  stereop- 
ticon  and  retlection  lantern,  which  it  is  proposed  to  use  in 
connection  with  the  evening  classes,  and  as  the  work  becomes 
more  advanced,  it  is  expected  that  it  can  be  used  to  advantage 
in   connection   with    the  regular   apprentice  classes. 

At  practically  all  of  the  schools  the  apprentices  have  had  the 
benefit  of  instruction  in  tlu-  air  brake  instruction  car  or  rcxim. 

Preparations  are  being  made  for  a  .series  of  evening  talks  at 
the  West  Albany  sho))s,  which  will  be  open  to  the  apprentices 
and  members  of  the  mechanics"  evening  classes.  Ihe  first  talk 
of  the  series  w-ill  be  on  the  electric  locomotive  by  Mr.  J.  G. 
Hauket.  assistant  superintendent  of  electrical  equipment.  This 
•^ame  plan  will  probably  be  worked  out  at  the  otlier  schools. 

Discipline. 

The  deportment  of  the  api)rentices.  lK>th  in  the  school  room 
and  in  the  shop,  is  good.  As  they  arc  paid  for  the  time  in  the 
school  room  it  is  possible  to  enforce  a  strict  disciphne  if  neces- 
sary, although  generally  speaking  the  boys  are  so  thoroughly 
interested  in  their  work  that  the  instructor  has  very  little  diffi- 
culty as  concerns  their  conduct.  Cases  of  poor  deportment  or 
unexcused  absence  from  class  are  reported  to  the  shop  super- 
intendent, and  if  necessary  he  takes  the  matter  up  with  the 
offender.  "Boys  will  be  boys,"  and  except  in  extreme  cases 
more  can  usually  be  accomplished  by  directing  their  efforts  to 
better  things  rather  than  by  strictly  enforcing  a  penalty  or 
attempting  to  punish  them.  At  the  close  of  tlie  school  session 
the  apprentices  go  directly  to  their  work  in  the  shop.  The 
shop  instructor  tisually  assists  in  the  class  room  and  be  sees 
that  the  boys  rei)ort   promptly  to  the  shop. 

The  reports  covering  the  apprentice's  deportment,  personality, 
and  scholarship,  which  are  considered  in  detail  in  the  following 
section,  are  kept  on  record  at  the  local  shop  and  at  the  New 
York  office,  and  are  periodically  reviewed  by  various  officers,  so 


that    it    is  of  course  to   the   apprentice's   advantage  to   see  th.it 
tliese    reports    are   as    favorable   as    possihle. 

Records  and   Diplomas. 

The  record  of  each  apprentice,  frr)m  the  time  he  enters  thi 
service  until  he  completes  his  appreniicoship.  is  kept  on  file  ai 
the  ai)prentice  headquarters  in  New  York,  as  well  as  at  the  local 
^-hoj).  Heavy  cardboard  cards,  8  x  loj/.  in.  in  size,  are  kept  on 
fde  at  the  New  York  office,  one  side  showing  the  record  of  tht 
appreiuice  for  each  month,  extending  over  a  period  of  font 
\ears.  ;ind  the  other  side  giving  general  information  as  to  hi- 
record.  Uoth  sides  of  one  of  these  cards  arc  reproduced.  At 
the  end  of  each  week  of  service  the  shop  instructor  makes  i 
record  of  the  workmanship  and  personality  of  each  apprentice. 
;md  the  dr.iwing  instructor  makes  a  record  of  the  drawing  room 
.ind  class  work.    The  monthly  report  is  taken  from  these  record- 

Ihe  mark  on  workmanship  is  based  on  the  quantity  and 
(|Uality  of  the  work  done  iit  the  shop  ;ind  upon  the  skill  ami 
.tbility  shown.  The  mark  ten  indicates  perfect  work;  nine  i- 
not  as  good,  and  so  on  down  to  zero,  which  is  the  lowest. 

The  dr.'iwing  room  and  class  work  mark  is  based  on  both  tlii 
quantity  and  quality  of  the  work  done  and  on   the  apprentice- 
.iltitude  toward  his  studies.     The  first  five  letters  of  the  alph.i 
bet  are  used  as  follows: 

.\      Excellent,  exceptionally  gootl.  t<>  be  givi-n  s|>,TriiixI> . 

I!     (iood,    better    than    the    averajje,    sliould    lie    givm    only    where    there    '- 

special  merit. 
<■     Fair,  the  average  mark,  and  the  one  to  he  most  commonly  used. 
I> — L'lisatisf.nctory,    below    the    standard,    means   that    improvement   mnst    '•■■ 

made. 
K —  Failure. 

The  personality  mark  is  based  on  the  attitude  of  the  appren 
lice  toward  his  work,  his  interest,  evidence  of  ambition  or  lack 
of   it,   whether  he  is  doing  his  best,   his  willingness  to  be  in 
strttcted   and   his   general  character   and   habits.    The  first   fivr 
letters  of  the  alphabeft  are  used  as  above. 

The  apprentices  may  learn  their  monthly  marks  by  applyin.^ 
to  the  instructor  at  stated  intervals.  At  the  end  of  each  year 
each  apprentice  receives  .i  report  showing  his  average  marks 
for  the  vear. 
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-At  the  end  of  each  year  the  instructors  draw   up  an  estimate 
of   the    personality    and    progress    of    each    apprentice.      This    is 
made  up  of  the  answers  to  the  following  questions,  the  first  six 
<jf  which  are  to  be  answered  by  the  words  "yes"  or  "no." : 
:  l.     Does  he  work  overtime  on  drawing  or  problems? 
-'.     Is  he  the  type  of  boy  we  wish  to  have  in  our  employ? 
Is  his  attitude  toward  his  employers  good? 
Does  he  spend  his  time  well  outside  of  shop  hours? 


.V 
4- 


exercises  and  problems  are  in  connection  with  practical  work 
in  the  shop.  In  most  instances  there  is  more  or  less  rivalr\ 
among  the  apprentices  as  to  their  progress  in  this  work. 

In  connection  with  the  annual  estimate  of  the  personality  an<l 
progress  of  each  apprentice  the  instructors  are  asked  to  make 
special  mention  of  those  who  have  made  exceptionally  good 
progress  or  who  have  distinguished  themselves  either  on  some 
special  piece  of  work  or  in  class  work.     The  superintendent  of 


Have  you,  or  has  the  shop  instructor,  succeeded  in  gaining      apprentices  writes  a  personal  letter  of  commendation  to  each  of 


!iis  confidence;  i.e.,  would  he  come  to  you  first  in  trouble  of  any 
kind? 

'».  Can  you  recommend  him  at  present  to  start  in  the  com- 
l>.iny  drafting  room,  or  will  he  qualify  during  the  next  year? 
« Cive  probable  date.) 

7.  What  is  his  strongest  point,  or  for  what  type  of  _work  is 
lie  best  fitted?  ''■■''     "^'^ 

X.  What  is  his  weakest  point,  or  for  what  type  of  work  is  lie 
least   fitted?  r:V     ;y.-..   .:■.:..•.;;_    ,  .;  v 

9.  Does  he  live  at  home,  of  board? 

10.  What  is  his  address? 

In  addition  to  this  information  the  instructor  is  expected  to 
'"all  attention  to  any  items  of  interest  such  as  special  work 
which  has  been  done  by  the  apprentice,  conditions  at  home. 
Iiandicaps,  or  any  facts  which  inight  be  used  in  recommending 
I  boy  for  a  position.  This  report  is  not  expected  to  be  in  any 
way  based  upon  the  monthly  rejwrts  which  are  sent  in  by  the 
instructors,  but  it  is  expected  to  be  the  instructors'  personal 
estimate  of  the  apprentice.  The  report  is  not  supposed  to  be 
official  and  is  not  made  through  the  local  officer,  but  is  sent 
<Hrectly  to  the  .superintendent  of  apprentices. 

When  the  apprentice  has  completed  his  course  he  is  pre- 
sented with  a  certificate,  which  is  suitable  for  framing,  and 
which  is  reproduced  on  a  small  scale  in  the  accompanying  illus- 
tration. "-'''■■'  ':^'^ 

Incentives  to  Promote  and  Hold  Interest. 

There  are  many  incentives  to  encourage  the  apprentice  in  his 
work.  The  drawing  and  problem  courses  are  made  as  interesting 
as  possible:  they  deal  with  no  abstract  theories,  but  all  of  the 


these  boys  and  naturally  these  letters  arc  very  highly  prized  by 
the  recipients.  On  New  Year's  Day  of  this  year  45  such  letters 
were  sent  out ' 

As  an  additional  incentive  it  is  quite  probable  that,  after  the 
schools  have  been  established  for  a  l<ing  enough  period  so  that 
tlie  apprentices  will  have  been  able  to  complete  the  course  in 
drawing  and  problem  work,  a  few  of  the  brighter  graduate 
apprentices  will  be  sent,  at  the  company's  expense,  to  a  technical 
school  for  a  year  to  finish  ofT  their  course.  Such  men  will  be 
admirably  prepared  for  work  in  the  motive  power  department 

At  most  of  the  shops  the  apprentices  who  show  a  liking  for 
mechanical  drawing  are  assigned  for  a  month  or  two.  during 
their  apprenticeship,  to  assist  the  shop  draftsman  and  usually 
the  apprentice  is  allowed  to  place  his  name  on  all  the  drawings 
he  makes.  These  are  of  course  commented  upon  when  they  come 
to  the  attention  of  the  men  in  the  shop  and  the  boys  take  more 
or  less  pride  in  having  done  such  work.  In  several  instances 
apprentices  who  have  made  especially  good  records  and  have 
about  completed  their  apprenticeship  are  given  the  privilege  of 
being  transferred  to  the  main  drawing  room  of  the  road  and  in 
a  couple  of  instances  the  boj-s  have  been  sent  to  the  main  draw- 
ing room  at  New  York  after  they  have  completed  their  course. 

At  two  of  the  shops  the  apprentices  have  been  taken  in  a  body. 
under  the  direction  of  the  instructors,  to  visit  neighboring  shops 
or  large  manufacturing  establishments,  for  instance,  at  the 
West  Albany  shops  the  apprentices  have  visited  both  the  Ameri- 
can Locomotive  Works  aii<l  the  General  Electric  Company's 
works  at  Schenectady. 

At  some  of  the  smaller  shops  where  the  boys  are  not  able  to 
round  out  their  courses  to  advantage  they  will  be  assigned  to 
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larger  shops  for  the  fourth  year,  for  instance,  the  boys  in  the 
car  department  at  East  Buffalo  will  probably  have  an  opportunity 
of  spending  a  year  at  the  West  Albany  shops  in  order  to  get  ex- 
perience in  repairing  passenger  cars. 

The  shop  superintendents  encourage  the  boys  by  occasionally 
assigning  them  to  special  work  where  they  can  apply  the  knowl- 
edge in  drawing  or  mathematics,  which  they  have  gained  in  the 
class  room.  One  shop  superintendent,  who  is  very  much  inter- 
e?ted  in  the  apprentices,  makes  a  point  of  occasionally  stopping 
and  asking  an  apprentice  something  about  the  work  which  he  is 
doing  that  will  make  him  appreciate  the  application  of  what  he 
is  learning  in  the  class  room. 

Attitude  of  the  Men. 

The  workmen  are  taking  a  great  deal  of  interest  in  this  new 
development  and  look  upon  it  with  considerable  favor.  There 
has  been  very  little  incentive  during  the  past  few  years  for  boys 


few  years  the  problem  of  securing  good  all-round  mechanics 
will,  to  some  extent  at  least,  also  be  solved.  A  point  blank 
question  addressed  to  various  officials,  as  to  whether  such  a 
system  was  worth  while  and  really  paid,  was  met  by  a  very 
enthusiastic  response  that  of  course  it  did,  and  in  most  cases 
they  were  ready  to  advance  good  reasons  as  to  why  this  was  so. 

It  is  interesting  to  note  the  attitude  of  different  officials  as 
they  enter  the  school  room  when  a  class  is  in  session.  One  su- 
perintendent of  motive  power  always  promptly  removes  his  hat. 
as  he  considers  that  the  school  room  is  on  the  same  plane  as  a 
college  recitation  room  and  deserving  of  the  same  respect  and 
dignity. 

At  every  point  questioning  brought  out  the  fact  that  the 
higher  officials  quite  often  stop  in  at  the  school  rocm'aiil 
usually  examine  the  work  the  boys  are  doing,  occasionally  asking 
questions  or  in   some   way  showing  their  interest  in  the  work 
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REDUCED    FACSI.MILE    OF    DIPLOMA. 


to  enroll  as  apprentices,  and  the  men  are  glad  to  have  an  open- 
ing for  their  sons  by  which  they  can  be  assured  of  a  thorough 
training  which  will  make  them  first-class  mechanics,  and  which 
if  properly  followed  up  may  fit  them  for  positions  of  authority 
and  responsibility.  Due  to  the  neglect  of  a  proper  system  for 
recruiting  men  the  percentage  of  skilled  mechanics  has  been 
very  sadly  decreased  and  the  good  all-round  mechanic  has  al- 
most been  lost  sight  of.  A  system  that  will  build  up  men 
of  this  kind,  and  thus  add  dignity  and  importance  to  the  position 
of  the  mechanic,  is  to  be  welcomed. 

Attitude  of  the  Officers. 

The  officials,  from  the  gang  boss  to  the  superintendent  of 
motive  power,  seem  to  te  very  much  pleased  with  the  new 
system.  It  means  that  they  are  going  to  have  more  efficient 
men  under  them  and  that  the  problem  of  issuing  and  executing 
orders  will  be  simplified.  The  boys,  coached  by  the  shop  in- 
structor, are  doing  better  work  and  more  of  it,  and  the  amount 
of  spoiled  work,  which  is  always  an  item  where  there  are  many 
boys  in  the  shop,  is  being  reduced  to  a  minimum.  The  problem 
of  securing  and  holding  apprentices  has  been  solved,  and  in  a 


It  i?  these  little  things,  that  are  so  easy  to  do  and  yet  so  easy 
to  be  left  undone,  that  impress  and  encourage  the  boys. 

The  Car  Department.  " 

It  has  usually  been  considered  impossible  to  maintain  an  ap-     ., 
prentice  system  in  the  car  department  and  recruit  the  force,  otlier    :" 
than  the  laborers  and  helpers  on  the  repair  track,  from  its  ranks, 
and    this    is    especially    true    where    freight    car    work    only    iSj', 
handled.      That    an    apprentice    system    has    been    established    at 
East  Buffalo,  a  point  where  up  to  the  present  time  only  freight 
car   repair  work   has   been   done,   is   worthy  of  notice.     It  was 
said  to  be  impractical  to  introduce  such  a  system  at  that  point, 
but  at  the  present  time  there  arc  fiv«  regular  apprentices  and  the 
indications  are  that   this  number  will  be  considerably  increased 
in  the  near  future. 

In  starting  this  school  a  number  of  laborers  and  helpers  were 
collected  together  and  were  guaranteed  a  special  course  if  they 
would  enroll  themselves  in  the  school  and  attend  its  sessions. 
Many  of  them  realizing  the  advantages  to  be  thus  gained  en- 
rolled themselves,  and  with  this  start  made  it  was  not  a  difficult 
matter  to   secure  apprentices  because  of  the  advantages   which 
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APPRENTICES     BALL   TEAM — COLLIN  WOOD   SHOPS. 


ui.re  offered.  On  May  i  there  was  one  blacksmith,  one  tin  and 
I  ppcrsmith,  two  machinists  and  one  carpenter  apprentice  in  addi- 
liuii  to  thirteen  laborers  who  were  enrolled  in  the  school. 

.special  courses,  both  drawing  and  problem,  have  been  ar- 
raiigedj  although  a  considerable  part  of  the  work  ih  the  locomo- 
tive courses  is  suitable  for  the  car  department  apprentices. 

Apprentice  Auxiliaries. 

vt  several  of  the  shops  the  apprentices  have  formed  organi- 
zations of  their  own  for  social  purposes.  The  boys  at  Oswego 
Ii.ive  organized  and  started  the  custom  of  having  an  annual 
•  Imner.  The  first  one  was  given  on  April  23  of  this  year  and 
I"  ii  were  invited  the  superintendent  of  apprentices  and  his  as- 
.~i-tant  from  New  York,  the  superintendent  of  motive  power  at 
()-\vego,  Mr.  W.  O.  Thompson,  and  the  various  foremen  in  the 
mechanical  department.  Short  addresses  were  made  by  the  in- 
vited guests  and  by  some  of  the  boys  and  the  evening  passed  oflf 
very  successfully.  >.,-.; 

.\t  Elkhart  the  apprentices  have  an  organization  and  each 
year  arrange  for  a  camping  trip.  This  is  also  true  of  the  West 
.Albany  shops.  The  apprentices  at  Elkhart  and  Collinwood  have 
organized  ball  teams.  At  QjUinwood  a  diamond  has  been  laid 
out  on  the  shop  property.  Two  games  have  been  played  between 
the  Collinwood  and  Elkhart  teams,  and  the  Collinwood  team 
h,ii  had  a   game   with   the   shop  officials. 


It  is  expected  that  an  apprentice   button   will  be   worked  up 
which  the  apprentices  on  the  system  will  be  entitled  to  wear. 


To  Carry  Oil  Through  Rifled  Pipe. — Contracts  have  been  let 
by  the  Southern  Pacific  Company  for  the  building  of  an  oil  pipe 
line  250  miles  long  from  its  oil  properties  in  Kern  County  to  a 
point  near  Port  Costa  on  San  Francisco  Bay.  The  pipe  will  be 
rifled  on  the  same  principle  as  a  gun  barrel,  the  idea  being  that 
the  swirling  motion  given  to  the  oil  will  make  pumping  easier. 
Experiments  have  demonstrated  that  the  rifled  pipe  will  carry  a 
stream  of  20,000  barrels  of  fuel  oil  every  twenty-four  hours,  and 
make  it  possible  to  locate  the  pumping  stations  about  25  miles 
apart,  a  much  greater  distance  than  possible  heretofore.  The 
rifled  pipe  is  the  invention  of  two  Southern  Pacific  engineers. 


All- Steel  Box  C.\rs. — The  Union  Pacific  Railroad  has  just 
ordered  2S  all-steel  bo.x  cars,  similar  to  the  experimental  car 
described  on  page  129  of  our  April  issue,  to  be  constructed  im- 
mediately. With  a  capacity  of  50  cubic  feet  more  than  that  of 
the  standard  Union  Pacific  wooden  box  car,  the  steel  car  weighs 
two  tons  less — 37.800  pounds.  Actual  tests  have  shown  that  the 
one-eighth  inch  sheet  steel  forming  the  sides  and  ends  of  the 
car  is  stronger  than  the  wood  ordinarily  used. 
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larger  shop>  itT  ilic  fourili  \ear,  for  in>t;mce,  the  boys  in  tlio 
car  deparlineiit  at  East  Buffalo  will  probably  have  an  opportunity 
of  >pcnding  a  year  at  the  West  Albany  shops  hi  order  to  get  cx- 
■pirience  in  repairing  passenger  cars.  •'■■■.:....';•-:  ?^i  • 
;  :  The  shop  superintendents  encournge  the  boy?;  by  occasionally 
assigning  tiiem  to  >pecial  work  where  they  can  apply  the  knowl- 
I'lge  in  drawing  or  mathematics,  which  they  have  gained  in  the 
class  room.  One  shop  superintendent,  who  is  very  much  inter- 
ested in  the  apprentices,  makes  a  point  of  occasionally  stopping' 
and  asking  an  apprentice  something  about  the  work  which  he  is 
d< ling  that  will  tnake  him  appreci.iie  the  application  »'l  what  lu 
is  learning  in:  tiiE  ~cttjl5S  fbotn,       ■-^: -'v  V;.',   .'"X     '•  • '-" 

^:.  •' .•    r]  Attitude  of   the  Men.    •■   V'"- 

■    The  worknieiii  are -.taking  a  gr^^^  of  interest  in  this  new 

•levelopmctt.t  and  kitrk  upon  it   with  considerable  favir.     There 
•|ia{5  been  vvry  little  iiHTtitJy'cdiiring  the  past  few  ycar>  for  boys^. 


lew    }cars    tiic    problem    of    securing   good    all-r.:un<i    mechc.:-.;^ 

will,   to  some   extent   at    least,   also   be   solved.     A   point  blask.; 

(juestion   addressed   to   various   officials,   as   to   whether  ^i-n^i,. 
'>.!>y3tem   was    wt.rth    while  and    really   paid,   was '  nui -by  .i- v^ri^;- 

enthusiastic   response   that   of  course   it   did,  and  in   most  ti;?''.-'; 

they  were  ready  to  advance  good  reasons  as  to  why  this  wav.K',- 
It  is  interesting  to  note  the  attitude  of  <liffereiu  official  t ... 

they  enter  the  -school  roi.m  when  a  class  is  in  session.     QiH-  tf^^y 

perintendent  of  motive  power  always  promptly  remcws  hi<:  ha:-.. 

as  he  considers  that  the  school  room  is  ou  the  -ame  plane 'tr'.'^ 
..college    recitation    ro..m   and   deserving   of  the   sain'    respect  rvf'-. 

4ignity.  '  JV,-'- 

.\t    every    point    <iiTestioning    brought    out    the    tact,  that:  ;Iv:. 

higher    officials    (luile    often    slop    in    at    the   school;  fOOin;  J^iK.;.; 
:tisxially  examine  the  w-«rk  the  boys  are  doing,  occasionally "9SkJ:v., 

que.vtions  or   iti   sonle    way   showing   their   imereft   in  the  Nv^'r't;;' 
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..\lV»  eti foil  its  appri-nlJceH;  tiiMl'the  men  are  gl.id  t.:>  have  an'f»peti- 
•  ijng  for  their  s<rns  by  which  they  can  be  assured  oi  a  thor.  lujih 
'  training  which  vvU)  make  them  lirst-elass  mech.uiic^.  and  wliieli 
if  properly  followed  up  may  fu  them  for  j)ositions  nf  authority 
and   responsibility.      Due  to  the  neylect   of  a  proper  "^y^tem   for 
recruititig    men    the    percentage   of    skilled    nuchanio    h:i<    In  en 
iV-.verysa<lly<lecrchs'Cflan(r  the,  good  all-rouufl  mechanic  has  al- 
most  been    K>s.t    Aight  .fff;     .A    .system    that    will    build    up  .men 
.of  this  kind,  and  thu'i  add  dignity  and  impiTtance  io  the  positi»'n 
A  tiJ   the  mechanic,  is  to  be  welcomed.  \ 

'  ••/.:;  Attitude  of  the  Officers,  ^v';  ^i^ '';;/"■>:.■  :v 

I  he  olTicials.  front  the  gang,  boss  t<»  the  snpcrintendetH  .  <»t 
motive  power,  seem  to  te  very  much  pleased  with  the  new 
-.ystem.  It  means  that  they  arc  going  to  have  more  eflicient 
.  inej>  under  them  and  that  the  problem  of  issuing  and  cxccuiinii 
■  yoniejrs  will  be  simplified.  The  boys,  coached  by  the  simp  jn- 
strnctor,  are  doing  better  Wf-rk  and  more  of  it.  pnd  tl:c  ;on<>unt 
of  spoiled  work,  which  is  always  an  item  where  there  arc  many 
bovs  in  the  shop*  <<^  being  reduced  to  a  minimum.  The  iiri>blem 
<>f  .■Scciif in?  and  holding  ai)prentices   ha»   been   iulvrd.  ;ind   in  a 


•It  h  ^these  little  things,  that  arc  SO  easv'  tti  <lo  .anicl'yct/:k):.;eft?^^ 
to- be  left  undone,  that  inipre-^s  and  enc<»urage  the  boyS.  ■ '.       .  ^- 

'"'"".';;  The  Car  Department,.:^;:.:::;  ••'■;}  ll-^.v^^rr'^ 

It  has  usually   been   c>iii.-i«li  red   iuiijossfljle  to  :v.aintain  an  apV: 
l)remice  system  in  the  car  department  .md  recruit  the  force,  otiK-r 
than  the  laborer^  and  helpers  on  the  rep.iir  track,  from  its  rank-.. 
and    this    is    especiallv    true    where    freight    c:»r    work    onlv    i^ 
Iiandletl.      That    :in    ai»i>rcntice    system    has    been    established,  at; 
l£a-^t  Buffalo,  a  point  where  up  to  the  present  time  only  freiglx 
•  car   repair   work    has   been   <tonc,   is    worthy   of  notice.     It  ."wa:-> 
...saifl  to  be  impractical  to  introduce  such  a  system  at  that  poittti 
l)Ut  at  the  present  time  there  ate  five  regular  apprentices  and  the 
indications   arc   that    this   ruinber   will   be  cnn-idcrably   increased, 
in  the  near  future.  '•:  f . 

In  -tarting  this  school  a  number  of  laborers  and  helpers  Avere 
collecte<l  together  ami   were  guaranteed  a  special  course  if  th^^' 
would   enroll   themselves   iji   the   school   and   attend   its   session*: 
.Many  of  them   realizing  the  advantages   to  be  thus  gained  ttr-' 
rolle<l  themselves.  an<l  with  this  start  made  it  was  not  a  difficult" 
matter   to   secure  apprentices   because  of   the   :idvant.age?   which'- 
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f';: ;•  bfrercd.    On  "Shn   i  there  was  one  blacksriiitU,  o«ic  tin  in<l 
;  -?.VrsJiwt)i,  U\ o  niacliinists  and  one  carpenUT  apprentice  in  addi- 
•^.i>  thirteen  laborers  who  were  enrolled  in  the  school;  .:■■/  .,v;  :• 
••.■ci:jl    coiirHo^.    l)otli    (Irawiiii^    and    ijrobk-m,    have    been    at"- . 
j-:d^al,thongh  ;i  considen;ble  part  ot  the  work  in  iJic  I(h:oiikV- 
^V; '.xtiirsies  i§;  stiitable  ifbr  th^  car  deparitiient  apl)renti(iJi!5li:■-^• 
^■    v*   I  ■['".:■,':  '_■<•.':  Apprentice  Auxiliaries,"'/  '  "^ './'■:':'.'['',■  ■':r-^--i':' 

';:ti,':s(:\i;tiiV  <yi  xiic  ^hop^i  the  apprentices  jiave  furnied  orgaiii- 

^{•;;iis  of-  their  £>\vn  for  social  purposes.    .Ihe  boys  at  Oswego 

<*•   ''I'ga'iizcd    an«l    started    the    custom   6f,  having   an    annual 

'■oti     'Ihe  first  .lue  was  iriven  on  April  23  of  thi<  year  and 

•  .vv.cre  invited  tlu-  superintendent  iif  apprentices  and  hi''  asr 

tn[  iroin   New   \  ork,  the  superintendent  of  motive  power  at-. 

'Ave^.  Nlr.  W.  O.  Thompson,  and  the  varions  forcincii  in  tlie 

Ii.'ihic.'il  department.     Short  atjdresses  were  made  by  the  in- 

-'.  u'lie-ts  and  by  .^ome  oi.lJie  bins  and  the,  c.vjcniny  i»a,-..scd  ott 

successfully.:'.-  .-;'    '  •V'i  >-V'"-vV'¥r'.";v '':":'^\:--f 

'.    IClkharl  the   api)rentices   have',  aiv'-©rganiz;itio!t  ;«nd   c^ach 

iriirraitgc  f\)r  a  camping  trip.    This  is  also  true  of  ihe  West 

;ivniy  shops.   The  apprentices  at  l'21khari  and  Collinvvood  have 

:y^;iiXized   ball   teams.     At  Collin  wood  a  diamon<l  has  Ik-ch  laid 

[«  nil  the  shop  property.    Two  games  have  been  played  between 

CnUinwpod  and   Elkhart   teams,   and   the   Collin  wood   team 

iiad  a  game  , with  the  shop  officials. 


It  IS  cxpecteHl  that  art  apprciitice.  biUlon   will  -liKeKviAOtibed 
which  the  apprentices  n»v  tte  -systctn  !»-iU  be  entitled  .to  aV<^i'; 

1  o  C;AJ<KV  pii  1  jikot4^^^^  kifi,Ei»  PiPE^-MI^Jintacts  havc^^}^^ 
W  the- ^outjierh  I'acitlc  Contpatiy  for  the  hitilding  of  an  oil  pipe 
;  Itn'e  _\^o  mlKs  long  fn>m  it--  oil  propenit>  in  Horn  OtunV  to  a 
fioint  near  Port  Costji  on  San  FTanci>e^>  P>ay.  Ihc  pipe  will  be 
fitkdon  the  samv  principle  as  a  gun  barrel,  the  idea  being  that 
the  swirling  ntotioi)  gi.veii  to  t^ie  oil  willuiake  pnm^jing  easier. 
Experiments  haw  denion>tratcd  tliat  the  ritted  pipe ^will  carry  a 
stream  of  JO.ooo  barrels  of  fuel  oil  every  twenty-four  hours,  and 
make  it  possible  to  lt.eate  the  pnmpinK  i>tation>  aljout  j^  miles 
apart  a  much,  grvater  distaiKe  than  possible  heretofore.  "The 
riried  pipC;  i*:  the  hivention  of,  two-  Southern  I'acilic  engineer*. 


'A'-'-  Sno.  P»OK  Caks.-— The  Union  I'acilic  Railroad  Has  jti$t 
orderetl  J5  alUstcel  box  cars,  .siittiiartt*,-  the  experimental  Ajar 
described  im  i)aiivij<j  <»f  our  April.  iW-ue,  to  be  con-tructe«l  im- 
mediatel\.  With  a  capacity  of  50  cubic  feel  ni<ire  tlian  that  of 
the  standard  L'nioii  lijieiiic  wooden  bbv  car,  the  steel  car  weighs 
two  tons  less— .^-.Soo  p<  >xmds.  ."Vctttal  tests  -have  -shown  that  tlic 
oiie-eighfh  inch  sheet  ste-el  forming  the  >i<le*  and  ends  of  the 
car  is   >trouger   than   the   wtx^d   ordinarily   used. 
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LAROEST  LOCOMOTIVF    I\    THE   WORLD — ERIE   RAILROAD. 


MALLET  ARTICULATED  COMPOUND  LOCOMOTIVE, 

0-8-8-0  TYPE. 


Kme  Railroad. 


.\11  ffcords  oi  wtijilit.  size  and  power  of  locomotives  have 
hccn  broken  by  the  conipleticm  at  the  Schenectady  Works,  of  the 
American  Locomotive  Company,  of  the  first  of  an  order  of  three 
pushing  Icomotives  for  the  Erie  Railroad.  These  locomotives 
weigh  409.000  lbs.,  all  of  which  comes  on  tlie*  eight  pairs  of 
•irivers.  They  have  a  boiler  measuring  S4  ins.  outside  diameter 
at  the  front  end,  containing  21  ft.  tubes  and  a  4  ft.  combustion 
chamber  and  a  firebox  with  100  sq.  ft.  of  grate  surface,  in  which 
st»ft  coal  will  be  burned,  'i'he  tractive  effort  operating  as  a  com- 
lK>und  is  94.800  lbs.  The  K)comotive  antl  tender  measure  nearly 
S5  ft.  in  length,  over  all.  It  is  nearly  15^2  ft.  in  height  and  has 
;i  width  of  II   ft.  at  the  low  pressure  cylinders. 

Tlie  first    k)Con»otive  of  this   type   to   be  built   in   this   country 


was  constructed  a  little  over  three  years  ago  by  the  same  cvu\- 
pany  for  the  Baltimore  &  Ohio  Railroad.  .\t  that  time  the  (]<■- 
••ign  was  looked  upon  with  considerable  susjjicion  by  many  rail 
rn.id  men.  However,  after  being  exhibited  at  the  St.  Louis  E.\ 
position  the  locomotive  was  put  into  pushing  service  on  tlx 
mountains  and  within  a  comparatively  short  time  proved  to  h 
a  complete  success  in  every  resi)ect.  The  present  iocomotivt, 
while  exceeding  the  Baltimore  &  Ohio  engine  by  65.000  lbs.  in 
weight  and  nearly  24,000  lbs.  in  tractive  effort,  is  of  practical!} 
the  same  design  in  all  of  its  essential  details.  Two  other  de 
signs  of  the  same  type  have  been  brought  out  in  this  country, 
both  being  for  the  Great  Northern  Railroad,  one  designed  for 
pushing  service  and  the  other  for  regular  road  service.  The; 
were  built  by  the  Baldwin  Locomotive  Works.  These  engines. 
howeveV,  differ  from  the  two  designs  just  mentioned  in  havinj; 
two- wheeled  trucks,  front  and  rear,  making  them  of  the  2-6-6-_' 
type.  Wliilc  thej'  have  been  in  service  a  comparatively  short  timi 
the  evidence*  is  sufficient  to  show  that  they  will  be  successful 


-72? ^-■i6i--'\ — 35j' -T— 40- 


__-^7' J<__-54t--_J.—         74". l—S7^ i<-_-_57-'__~_X-__ 


—69^:- 


.1-^.^7' >i. S7" 


39'2- 

SIDE    ELEVATION. 


57* --  + • 
W 


/or' 


■'Y^r  --^ 


t  V,  » 


itJU. 


HALF    PLAN"    OK    RIX.MXC    GEAR. 


CRO.S.S    SECTIONS   OF    ERIE    MALLET   COMPOUND   LOCOMOTIVE. 


SlITKMliKK,    l!tOr. 


A.MKKICAX    EXGIXKKK    AND    RAILROAD    TOrRXAI 


339 


Sk 

<< 

r 

^ 

^^             .'"' 

gPIp    '*        flMl^       ^^^ 

■  ■  -: 

\ 

^H 

M^tf ^J   J 

^  l^i^^M 

KKONT   VIKW — KKIF    MALKKT  COMPOUND. 

i')i-  ihc  scrvicv  intoiKlid.  Hciici'.  while  the  liric  ciii^iiK-  is  of  a 
vMi^ht  and  size  which  a  short  time  a^o  would  liave  heeiii  ci>n- 
^idiTed  practieallv  impossible  for  a  locomotive,  it  eaniiot  really 
ill  looked  uiK)i\  as  experincntal,  and  all  indication'  ue  favor- 
.tlile  to  its  successful  operation.  They  will  he  used  in  i»nshinn 
~i  rvicc  between  Susquehanna  and  Gulf  Summit,  wlure  i1k-  rulinj; 
.made  is  1.3  ]>cr  cent.  .\  tractive  effort  of  nearly  <)3.<»oo  11)> 
>Iinuld  be  aipahle  of  handling  about  2/)00  tons.  exclu.sive«»i  the 
lofoiHotive,   on   this   gratle.  •-  ,-.  r 

The  Mallet  articulated  comiM>ini<I  l\pe  of  looomoti\  e  has  l)een 
described  several  times  in  th.is  journal  an<l  reference  can  he  nia«le 
to  previous  articles,  as  shown  m  the  accompanying  table,  for 
xiicli  flescriptions.  1  he  term.  Mallet  conipoiin<l,  applies  only 
to  the  arrangement  of  the  cylinders 
iiid  driving  wheels  with  separate  sets 
of  frames  connected  through  a  hinged 
joint,  and  docs  not  include  any  par- 
ticular design  of  coni])oundiiig  as 
concerns  the  distributii>n  of  steam. 
The  Erie  locomotives  and  also  the 
'•ne  on  the  Baltimore  &  Ohio,  arc 
compounded  on  the  Mellin  system,* 
which  employs  an  automatic  inter- 
ceiiling  and  reducing  valve  for  ad- 
mitting live  steam  at  a  reduced  pres- 
sure to  the  low  pressure  cylinders  in 
starting,  antl  for  increasing  the  pres- 
sure in  those  cylinders  at  any  other 
<K-sired  time.  The  locomotives  on 
I  he  Great  Northern  Railway  are  de- 
signed with  a  plain  .system  of  cross- 
conijKJunding  without  intercepting  vahes  or  other  automatic  ar- 
rangements, having,  however,  a  small  i)ipe  connection  from  the 
boiler  to  the  receiver  pipe,  by  means  of  which  live  steam  can  he 
admitted  at  the  discretion  of  the  engineer. 


tions  from  liu  service  already  given  by  combustion  chamber 
locomotives  are  tnat  the  etiiciency  and  the  power  of  the  boiler 
are  not  reduced  by  tnis  installation,  and  hence  the  ratios  of  but 
53  sq.  ft.  of  heating  surface  per  s<i.  ft.  of  grate  area,  and  of  but 
222  per  cu.  ft.  of  c.vliiid.r  volume  <Io  n(jl  really  in<licate  that  the 
boiler  is  no!  of  -uliticient  si/e  as  comp;ire<i  with  those  of  the 
other  designs.        ..  . ." 

In  si)ile  of  tlie  fact  til  at  this  locomotive  weighs  40(),ooo  lbs.  it 
has  a  weigiii  per  driving  a.\le  which  is  le^s  th.m  many  large 
freight  locomotives  now  in  service  and  lest,  than  any  previous 
Mallet  comiKMind  locomotive,  except  the  ones  for  roa<l  service 
on  the  Great  Northern  Railway.  One  of  the  featuns  of  greatest 
advantage  of  the  Mallet  t\pe  is  that  an  enormous  amtmnt  of 
power  can  be  centered  in  one  machine  which  will  be  caj>able  of 
operating  over  the  same  track  tint  other  heavy  freight  locomo- 
tives use.; /i  y^,;^.- v.-    .i--^;,.  ;  "C"  ."   -^ 

The  con>trnc(ion  of"  the  Ixuler  is  clearK  siiowtj  in  the  illus- 
tratious,  and  it  is  easily  seei*  10  be  an  enormous  source  of  junver. 

Owiierw...... ..■.>...»»••«». -i..v.iv...4.,  '      Krie  <"..  N.        !<.•&<»,   i    <!.  N. 

Tj'iK- .... \.. ;....■;■.->...-.-.,..... ..i...^»>...[  •o-s-N-d        ^■^-f,^       n.6-».-4»    !   ^-ty^* 

IJuilder. .....   . ...i .-.,.:!  Amtrr.  Hald.  .fitter.  .  B.iM 

Total  wei;;ht.  11)S ■ ...,..:■[  Mf},t»»i  .^55,""t('  .'■M.^'**  2ss.t<tH> 

WeiRlit  on  drivers.  n>s .  1  409.<llK»  .^Ifi.!"-*)  ,VM..S(Hi  ZSii.*"!!' 

Tractive  effort,  lbs ^........    ....;  94.)«l    1      71,WKi  Td.tMi  ?7-'«' , 

Diameter  cvlitKlers :.: ,  .>.;.. .  .=  IZS"  It  ^'  21 1 "  «tiV'  2o"  ife  32"  20"  &  31 

Stroke ..•.,..,;,;*,..:.»..{.?   2k"  .W"  32''  ,  Mt 

Diameter  Koiler ;......;....:  S4"  s4"  H4"  j  /2 ' 

Steam  i.rcsstire.   ll>s ;;..;. v.  2\S  2l.«  2.W  \  2V\ 

Diameter  drivers .SI'  S$'  -Sft"  ]  .S.< 

Total  heaUnji   ^-u^!ace.  >«|.  ft....^. .V^l.^.T  ^7u^.  hffW.  \  .VM>. 

Total  wciuhl-^  total   U.  S .  7«>.v  t>2.  59.5  7.' > 

Total  H.  .S.-^v.)l.  c.\Hmler«4:.....w..;-.  -'22.  27.S.  2V5.  ,  229 

Total  H.  S.-<-urate  area ....;.....  .S.^.  7i.  77. .H  ■  75 

n.   1).  factor ......    '  91i>  6911.  7<J0.  >  M3. 

Reference  in  Thi:  Amkricvn  HncM  This  I'-oft.  19<»4-1),  '  19ii7 

NivEK  .-j........  ..■.;....-•.... issiie.  i».  ,<71  2-"-."'-'  I>.   21-> 

It  is  (*l  the  radial  stay  type' with  conical  connection  sheit,  the 
inside  diameter  of  the  first  ring  being  S_>  in.  and  that  of  \\^£ 
lar.ge.st  course  being  96  in.  The  heaviest  ring  of  the  shell  is 
I  i/ib  in.  thick.  A  steam  pressure  of  J>5  lbs.  is  carried.  The 
tubes,  of  which  there  are  404.  are  Ji  ft.  long  and  arc  2,'4  inches  in 
diameter.  This  length  of  tube,  t.iken  in  connection  with  the  4  ft. 
M.mbustion  chamber,  places  the  front  tube  bheet  25  ft.  from  the 
ijreljox.  a  figure  which  h.as  never  before  Ikh-u  equaled  in 
iMcomotive  service,  'fhe  ccjuibustion  chatnber  itself  is  radially 
stayed  from  the  shell  of  the  boiler,  an<l  is  prr.vided  with  ample 
water  space  on  all  sides.  The  mud  ring  is  5  in.  in  width  at  all 
points,  .md  the  crown  sheet  bas  a  slope  of  5  in.  from  its  connec- 


BOILER  OF  ERIE    M.^LI.ET  COMPOUND  LOCOMOTIVE. 


lion  to  the  combustion  chamber  to  the  <loor  sheet.  The  dome 
is  placed  about  central  in  the  length  of  the  boiler,  since  the  loco- 
motive is  to  operate  in  either  direction  and  on  heavy  grades. 


A  novel  design  of  throttle  valve  has  been  fitted  to  these  loco- 
Ihe  accompanying  table  will  permit  a  comparison  to  be  made      motives,  wbich  in  addition  to  taking  steam  at  the  top  only,  also 


hetween  the  four  designs  in  use  in  this  country.  In  considering 
the  ratios  shown  in  this  table  it  must  be  remembered  that  the 
hoiler  of  the  Erie  engine  is  fitted  with  a  4  ft.  combustion 
chamber,  which  considerably  reduces  the  amount  of  t<ital  heating 
surface  in  comparison  with  its  size  and  grate  area.     The  indica- 


.l<> 


Por  description    i.f   ilii.*   s\>-teni    .-te    .\mkrica.n     K.siaxcKK    .wu    K.mi.roai> 
iRxAL,  .-Kpril,  i«o«;.  j..   i«o.'  ... 


.•icts  as  a  steam  separator.  This  construction  is  shown  in  one 
of  the  illustrations,  and  the  arrangement  is  such  that  the  enter- 
ing steam  strikes  against  the  curved  surface  of  the  upper  bell 
ui)on  which  the  entrained  water  will  be  depi^sited.  and  follow- 
ing the  surface  of  this  casting  will  pass  down  through  the  center 
of  the  valve  to  an  outlet  below.  The  top  of  the  bell  casting  does 
not  take  a  bearing,  and  hence  it  does  not    in  .inv    way  act  as  a 


.t;{8 
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.•MALLET  ARTICULATED  COMPOUPTO  LOCOMOTIVE. 

0-8-8-0  TYPE. 


y.un:  Raii.rmah.',  ■ 


.V  <• 


'.  .'  ;• '  A3i  •ri'carHi"-' "V>r  xvritrJn.  <i;^p .  a!T<r  pot\  i-r   ot   locnimitivvs   have 

•  ^VKLU.'ii  hnjken  f»y  thv  O'lnpk-twMi  at  tlu'  Srhiiuvtailv  \\'nrk>.  of  the 

.  A>»t-r)caii  Locombtivu  CounKiny.  r>f  Utc  fir*t.;0|  ?uv  !t>fcU'rof  tlir«,-o 

■^. :  /.inr?«.hijiji  ICoiTiot  jy.os  -  for  Uk- '. Hrk'    k;ulrori/|;     TheKe  l«>coiii olives 

.,v    vvi;i};li    4(V).cxK>  Ihs,.   all  .  of   which    conus   r.ji  th*-*  tttjlit    pairs  Vif      thi    sanu-  (ksis^ii   in  all  of  ii>  issciitial   <Ktail 


was  oiti>tnKM(.<l  a  littlf  nvrr  thn*.'  yiars  a.ito  liy  ilio  same  *.•  . 
paity   f<«r  the   I'.alliinoii'  \-  ( )hio   Railroad.     At   that   timi-  t!iv    ' 
•^ii'il   \V;is  l(toke(l  npiiii   with  i'o!i>i<K  rahlc   ^n-«j>it-ioii  hy  inaiiy  i 
.'.rosul  iiifO.     I  louc\(.r.  afiv  r  iK-intt  r\'hil>itt(l  ;tt  Wic  St.-I-prMiis  Lnv; 
|Hjsition    tlu-    looMiiotivo    was    pin    into    pu--hinjj    ijervVvV  Oiv  i^'  '  ' 
ininnitaiii>'   an<l   within   a   eotniJarativily   ^hort   time  proveil  to- K  ;  ■ 
a    eompKti-    snevc>-<    in    i\  er^    ri>iKet.       \\\v    jM\rvvnl    l<tcuniotiv...!.^, 
while  exceciliii}^  the   r.:iltiiiu,»re  it  Ohi<i  eniiinf.  by  |>5.<mV  lli^^.i  >V:^ 
wviviht  antl  nearly  j^4,o(X)  lh>.  in  tractive  cffnrt,\|s^,  «rC  practfoU  ■; 

Two  <HlK'r  <l.    ■ 


ilriyvc.-.     "Fhyy.tiiive  a  h'^iler  iijeasuring  S4  ins.  ontsiile  «Iiametvr      >ii;ns  of  the  same  type  have  been  bron.tjht  ont   in  tJiis  ooitnir.;' 
iir  rtie' fi:<ip^  Ci'wl,  Cftlitaining  Iw.th  bvinjjf   fc»r   the   dreat    Xorthcrn   Railroail.  one  desJCtHd  i-- 

f-liiinibvr  :uwr:t  hrelK'x  with  Voo-.^Ji;- ft.  of  i;rati'  sni-face, .111  which      pU"«hiiij^  service  and  the  other   fc>r   re.yular  road   service.   . 'Bu;. 


.  V'ft  coal  will  be  bitriied.     'The  tractive  effort  operatinu;  a*  a  cotn- 

'■'  X  \ifiW\il  i\  f)4;ik>i>  U*i^.     J  he  l«»oojni,.tive  and  tender  measure  nearly 

.S?.  it;  iu  Unijih.  iiVi-r  all.     Jt  is  nearK   15' j  ft.  in  height  and  ha- 

>••  ;i  jivittth  irf  ;h  ;it..- at^the  l<*>w  i)rt!^sii!rc  cylinder"^  :    .  r    .;    -^     '.V 

.^  •  ■..vvrhe'-tirst.  W^^^^^  *ii:jtii>  tvpc.  to  "I'c  ''iiilt    in'  this'  conntry 


m:M 


Were  hiiilt    by   the    lialdwin    Locomotive    \\'ork>.       These  enc'iUi 'v 
however,  differ   froni  the  two  de«.i.yns  jnsi  mentioned   in  fravinC. 
twd-wlieeled  trucks,  front   an<I  rear,  making  them  of  thr  2-6 '1.. 
tyjH-.     Wlii'e  liuy  have  been  iti  service  a  comparatively  short. li««>.. 
the   e\  ideiice   i>   suflicient   to   show   that   tliev    will   be   siicce«i<fiV: 
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titc.  sorvicv  iiUciuk-il.     I liuct-.  Avliilo  thc>'.KHo :iM»«iii<i  M«>/  i?;^!;' 
-hi  nH»f  si/0  \ylijcU  ;i  >li<>rl  iijiiv  ajjto  \\;i>hW  iHmv-iwv'iiV^'llii;.; 
•kI  pr.ict u.i lly   ihip< )s»il»U"   fur  ;»   1< kmiik >t i\ r..  .it   * ;rf ui''!? rvaUv^  ' 
,      K-jiikud  ii{K>ti   ;i-.\xjKrirKiiUi!.   .iimT  all  iiulirMj.if>i)>Y''i    /•+>'**'': 
- .  .    trt  its'  stKvi'^slnl  t»ponitit>n.      I  lie\    vyiVl  lii-   ri^jt-it,  lu  .)rtts)4MJt:.  .' 
.  UK-  hct\\xi?ii.  Susqnt-liJinna  aj»U  iiiilf  Siiiuinii.  \il^^ 
•li':  is    1.3    ptr   tctit.      A    tnwiivi-  effort  .M«\n.v^ty'!>'"»5^;«i>'>  ^\*y  k 
■»U\  hi   i-;i|iahli-  (>f  Iwimllinji  ;a^^^'iu  .J.f'ixilitivjf;.  y^^^^^^^ 
'•' "!"t*^'^  *'•   ""   ''''^   i;ra«li'. :     •     ..  '      ^^'  ^    -./-•v  ."<'_''  ^'.'JX'^  ' '\'^  ■-"^/    , 
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It .'H'/^.'i'  the -ptdial   stav    tv pi    vvith-  ci*n.ii-?»t;' iVM-!tl<uj;i»»ii;-!4Vct.'t,  the; 
iiT«ii'U'   tlia.nWter  of  the  <ir-t    ri^Hi   luMuii'  'Kj   ii):   hn«1   t^utt   i^f  thy 
laii  yy-si:  Voiirsv  Jl^eiiiji  tjcj  in. .    -niv.  Ji\-a\ie>i  riug   of- i1m>  .^AtvU   i"^ 
.1"^' ;/4(v  w.  tliit^"  .A  .*« eaui  4ri'v>^iiii«y  -of  2 1^;  UiSc. ;ts  ca rKv«l.  ■;  *i |Je 
Vvit.vs/i;«f  \\1iieh  tJH;re  are  4<X4.  tnf-cytlEr  WWijri^tnjJ  Jlfv:.^^3A'?*^'V^*^^ 
vii:vrnet-.-r.      rlii'^  Uii;^tk  ('Y'tnhe.  takt-n  irt  W^^  4ft 

•jVinUy^tiwH  yhanilKf,  V'-'V*  -  the  JnMrt.iulvy-,>livct  25  ft.  fnmt  ibt 
"ijhibiix.i:  It    JiKtife    which    I  a^.  licver'  be^Wv:  '^'t^i    <y|n5»Ji:*P, ^1 
io.mnVwiVc.  ^tt/vVe,     M"^  it^eJt  is^f:a|Iially 

-t.;tyet^  fnnii  -tlH'  vlielT  of  the  h<.>ilcr,  :in>l  »■>  l»Tovi«K«.l  \\ith  anii»le 
\\;atvr  siweo  oti  all  >i«iv>.  Tlve.HTtul  Tin$:  is.?  in.  in  ivi^Uh  at  all 
VKMiif-^-.  and  till-  rrowiivheet  ha>  a  vk.pO  of  ;;  iiv  fro«i  it-^  v"«nnTec- 


ItOil.iOi  OF  .F.RI K^  M.\LLKT  yV» SI. IHm  ■  .N  i i  (.« k_o \i o j  i \  t . 


:>ioM  tu  -tin-  C'^'iulniNtion  vUanJk'r  .Irt  ihc  klliiirir  Vhi-tn.''  Thj^^  tktwU; 
is  placed  ah(»iif  feiiiral  fn  ilu  ToogthAif  tlic  h?<«ler, -ftijpcc;  the  Icico^ 
inul  i \  e  i>  ti • .  < >\}cr:i 1 1-  in  either,  .ditect ion  atid  '^•n  heav\'  >{f .-jde*^ . 

A  Jriovii -de.>it;n  of  tht-<»ttte  valvt'  4v;»>  het-n  iitted  1<i  the>e  loco 
.nk'!iA<-!N.  xvliich  ill  addition  to  taking  >Ka'M.!d  the  Joji  «rtil\,  ,ilso 
■::Ki>:  -.ftW  a.  steaiw  .separator?  I^tis  c«itsiniclii»n  -is^  s(town  in, <»i)ie 
«»f  the  intisiratiotis.  qiicl  -the  urranfji'inent  is  Midi  lhat-i|ic.,enifeer^-' 
iiiii  steani  Mrike-  ayaiiTst  thf  i-nrved  >urf;icv  of  the  nppiT  hel' 
itp<>n  whieh  the  entrained  water  will  l>e  <le^H«,Mt(.«i.  jmd  folU>w- 
}iig  the  siiriace  .of  this  casting  vrill  pass  d«>wn  ihnnijjh  tiK'Aviiter 
f>i  thr  Valve  to  an  outlet  liektw.     'file  top  of  t,!u-.tk'll  casting  does 

-imt  ■  takeva'-heiiriiiir.  an«l  hviuv  it  <V»e.«  :«*it  l«¥.  any  wny  .act  as  a 
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valve.  1  he  steam  is  led  from  the  throttle  pipe  through  a  short 
dry  pipe  to  a  point  directly  above  the  high  pressure  cylinder, 
where  it  passes  through  the  shell  to  a  T  head  on  top  of  the 
boiler,  and  thence  through  vvrought-iron  steam  pipes  on  either 
side  to  the  top  of  the  high  pressure  steam  chest. 

Owing  to  the  extreme?  width  of  the  firebox  it  was  nccessan," 
to  place  the  cab  o\er  the  boiler  shell  near  the  front,  and  hence  all 
the  controlling  apparatus,  injectors,  etc.,  are  located  on  the  right 
liand  side.  The  injectors  feed  through  a  double  check  valve 
located  on  the  center  line  of  the  boiler,  but  a  short  distance  back 
of  the  front  tube  sheet. 

The  high  pressure  cylinders  are  very  similar  to  those  used  on 
the  Baltimore  &  Ohio  locomotive.  They  are  cast  in  pairs  with 
saddles,  the  separation  between  the  two  cylinders,  however,  being 
8j4  in.  to  the  right  of  the  center.  This  permits  the  intercepting 
valve  to  be  placed  in  the  le^t-hand  cylinder  casting  and  also  gives 
room  for  the  connection  to  the  receiver  pipe.  The  exhaust  steam 
from  the  right  cylinder  continues  from  the  passage  in  its  saddle 
to  an  outside  U-shaped  pipe  connecting  to  a  passage  in  the  left- 
hand  cylinder  casting  which  leads  up  to  the  intercepting  valve 
chamber  into  which  the  exhaust  steam  from  the  loft  cylinder  also 
passes.  From  this  point  the  exhaust  steam  passes  to  a  9  in. 
receiver  pipe  extending  forward  between  the  frames  to  the  low 
pressure  cylinders.  An  extra  exhaust  connection  is  provided  in 
the  side  of  the  left  cylinder  casting,  which  has  a  45/2  in.  pipe 
leading  to  the  exhaust  pipe  in  the  smokebox.  This  connection 
is  made  by  a  pipe  having  universal  joints  in  a  manner  similar  to 
the  receiver  pipe.  The  construction  of  the  receiver  pipe  is  such 
as  to  permit  free  movement  of  the  front  frames  in  all  directions, 
it  being  fitted  whh  a  ball  joint  at  either  end  and  a  slip  joint 
near  the  forward  end.  It  is  arranged  to  permit  the  locomotive 
to  pass  around  i6-degree  curves.  The  low  pressure  cylinders  are 
cast  in  pairs,  the  connection  to  the  receiver  pipe  being  made 
through  a  Y-shaped  casting  connecting  at  the  back  to  the  cored 
passages  in  the  cylinder.  The  exhaust  is  carried  through  an 
elbow  located  on  top,  and  in  the  center,  to  a  short  pipe  with  uni- 
versal joints  leading  to  the  exhaust  pipe  in  the  front  end. 

The  high  pressure  cylinders  are  fitted  with  piston  valves  having 
internal  admission  while  the  low  pressure  cylinders  have  balanced 
slide  valves  with  external  admission.  The  valve  gear,  which  is 
of  the  Walschaert  type,  is  so  arranged  that  the  return  crank 
leads  tlie  pin  in  both  sets,  and  hence  the  block  is  at  the  bottom 
of  the  link  for  tlie  go-ahead  motion  for  the  low  pressure  cylinders 
and  at  the  top  of  the  link  for  the  high  pressure  cylinders.  In 
this  way  the  weights  of  the  two  valve  gears  counterbalance  each 
other.  The  operation  of  reversing  is  further  assisted  by  a  pneu- 
matic reversing  device,  which  is  connected  to  the  reverse  lever 
and  consists  of  two  cylinders,  one  of  which  contains  oil  under 
pressure  for  locking  the  device  in  any  desired  position,  the 
other  cylinder  being  the  air  cylinder.  The  operation  of  this 
device  is  controlled  from  an  auxiliary  reversing  lever  in  the  cab. 

The  construction  of  the  cast-steel  frames  is  shown  in  one  of 
the  illustrations  and  needs  no  explanation.  Special  care  has 
been  given  to  obtaining  a  thorough  system  of  cross  bracing. 
The  articulated  connection  between  the  two  groups  is-  made  in 
practically  the  same  manner  as  was  used  on  the  Baltimore  & 
Ohio  locomotive,  the  hinge  joint  being  formed  in  castings  secured 
ahead  of  the  high  pressure  cylinder.  The  vertical  bolts  connect- 
ing the  upper  rail  of  the  front  group  with  the  lower  rail  of  the 
rear  group  are  fitted  with  ball  joints  to  permit  free  movement 
of  the  two  frames  relative  to  each  other,  and  are  provided  for 


holding  the  frames  in  line  and  preventing  binding  on  the  hinged 
connection. 

The  weight  of  the  boiler  extending  beyond  the  high  pressure 
cylinder  saddle  is  transferred  to  the  front  set  of  frames  at  iwo 
points,  which  are  normally  in  contact,  and  two  other  poirts 
which  will  come  into  contact  under  unusual  conditions.    The  one 


THROTTLE    VALVE. 

which  carries  the  largest  amount  of  weight  has  a  self-adjustin;,' 
sliding  bearing,  and  is  located  between  the  third  and  fourth  pair 
of  drivers.  This  bearing  will  permit  free  movement  in  all  direc- 
tions in  the  horizontal  plane,  and  also  includes  a  safety  connec- 
tion which  prevents  the  frames  from  dropping  away  from  the 
boiler  in  case  of  any  derailment.  There  is  also  a  similar  safety 
connection  provided  at  the  front  end  of  the  boiler  between  th'* 
guide  yoke  casting  and  the  exhaust  pipe  elbow.  The  other  sup- 
port between  the  boiler  and  frames  is  located  between  the  seconii 
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and  third  pair  /of  drivers  and  consists  of  two  vertical  columns 
located  just  inside  the  frames  and  fitted  with  ball  joints  at  either 
end.  The  upper  end  takes  a  seat  in  projections  on  the  casting 
fastened  to  the  boiler  and  the  lower  end  seats  in  castings  having 


thus  making  this  system  equivalent  to  a  single  supporting  point. 
Each  side  of  the  rear  engine  is  equalized  independentl\-.  The 
locomotive  is  fitted  with  two  New  York  duplex  No.  s  air  pumps 
and  carries  four  air  reservoirs  located  on  top  of  the  firebox  and 


LONGITUDINAL    SECTION    THROUGH    THE   BOILER. 


i.nc  end  hinged  below  a  frame  cross  tie  acipss  the  lower  rails. 
These  hinged  castings  are  held  in  place  by  U-bolts  at  the  oppo- 
site end,  which  pass  up  through  the  cross  tie  and  are  supported 
on  coiled  springs.  In  this  manner  a  flexible  connection  is  formed 
by  the  use  of  comparatively  light  springs  and  this  support  will 
take  a  varying  load  corresponding  to  the  location  of  the  frames 
with  reference  to  the  boiler.  The  initial  compression  of  these 
springs  is  30,000  lbs.,  and  can  be  varied  as  found  desirable. 

A  spring  centering  device  is  located  between  the  second  and 
third  pair  of  drivers  just  ahead  of  the  column  support  mentioned, 
and  is  provided  with  coiled  springs  for  bringing  the  front  group 
into  line  after  leaving  a  curve.  This  construction  also  includes 
an  emergency  bearing  which  is  normally  separated  about  Vt.  in. 

The  front  group  of  driving  wheels  are  equalized  together  on 
each  side  and  cross  equalized  in  front  of  the  forward  drivers, 


-//5- 


arranged  as  shown  in  the  illustration.    The  general  dimensions, 
weights  and  ratios  are  as  follows : 


GE.VERAL     DATA. 


I  »  •  •  »  *  « 


•  Jk.A.^  *>  < 


•  _•  •.  «.*  •  •■*.•.*• 


..  .i  ft.  B ! 2   in. 

Pushing 

......Bit.    Coal 

94,800  Ihs. 
409,000   lbs. 


Gaug[e   ... ;.;.'. . .-.  • .  i..';v 

i^ervice    »...». 

Fuel    ....'. 

Tractive  effort,   compound 

Weight  in   working  order  _     .  ,  ^. 

Weight  on  drivers ....»♦*.»•»'.,'.. .409,000  lbs 

Weight  of  engine  and  tender  in  working  order. ....,';- ».~:,...  .572,000  lbs. 
Wheel   base,   driving ... ........  .....i*...  ?.^"-.  ^.... .  .89   ft.   2    in. 

Wheel  base,  total    ..^ ..!..;;'■.»..<;. —  i... •...'►,  v»  ••,••• -^^  ^^-   ^   !"• 

Wheel   base,  engine  and  tender .............  .'.►•''•■ii*.i*~»4^»».;.>T0   ft.   •'i'2    in. 

RAtlOS.  V, 

Weight  on  drivers  -f-  tractive  effort.. 

Total   weight   -7-   tractive   effort _ 

Tractive  effort  X  diam.  drivers  4-  heating  surfaceii.;*'.wi...i.v>.. .  .frlO.OO 

Total  heating  surface  ~-  grate  area ..;...,.;,,»  ...y,  ..  .•»8.14 

Firebox  heating  surface  —-  total  heating  surface,  per  cent.  ...•.;...■....  .fi. 46 

Weight  on  drivers  -4-  total   heating  surface .»,  .^^  ..  .  .76.!>0 

Volume  both   cylinders,   cu.    ft... ..-.  .....i  s;... ,,.-.  .vv.  i...... .  .84.00 

Total  heating  surface  -^  vol.  cylinders....Vvi^>>^-.;;;...iV.^..".-y.  .-222.00 
Grate  area  -j-  vol.   cylinders^ >'..>.^.i..v'.>'.'.^>.  .•^•■•'•>  ..^...4.17 

'  ^■V.;■;••  ■'  "  ;>'■■;  CYLINDERS..  ■';-\--;'-^?  ;)/;!■.■?•■•;.:-.- _' 

Kind     ..  vi-..»-,  i-...-..,-... , .,  .  *ij. ...  .....,_,,..■.  ....'.. >.i  ,.-.'.')IefIin    compmind 

->  umoer  •  ^  •■*  *  ••'•  •-.  .•  ^.v*-»  «•.■.•,'..••«  ^  •  v  .♦•.•♦*  ••  •.-•'  •  *■•  •  ••^•k, •*..•.". ...  .  •  •  ...^ 
Diameter  ' .-'.  ^v .  - .  V.>  . ....  ii.i-*i-.'» .  ■  ^  •■*■*.  i  j*^  •>  iv..'.  • .-« ••*•.•  •v'»  •  ^-.Z^  and  %*A  in. 
Stroke     ••,.•...-.-.:..•  ...^vi-.  .^y  •.■•'J-*>*»'*,3."^-..'..  .V.'V.V'--*  *•.•-«*.»"•♦.*  •  •  ."^    ^n. 

*.>..-,.«♦.»... v.. ..iy.llichardshr.  Bal.  .*^Hdc 

i:.. i'.*.  ."*•  •  -»»."i i -..•..-. 5^    in. 

...  .......  ««««,*^'5r^  ~."*  ._*^. •«*•'•*.'•.  .*>/rt    m. 

>,«  **■*;*  *-*■*  V  4  •  •  q'^.*^-.  •  /^      in. 
*.:^.»"*.  •■•'>.-■.■»  w'%  *  •.^'.  o  /In     in 


I  «....,«*'.•  .i  ■■ 


*.«»•>.•  ^  . 


.~Jfc.«r- »».•*, 


•k--»..»..^.51  iti. 
,i-,-,i  . .  .  .3';  in. 
■  v.. 10  >  1.3  in. 
.;'-.»  >>   IS  io- 


PART   REAR    VIEW    AND   CROSS    SECTION    THROUGH    FIREBOX. 


Kind,    H.    P.    .;,Xs' 
Kind,  L.  p.   ...... 

Greatest  travel    ..... 

Outside  lap,  H.  t*.  '.l^..;<»,i. .;•.,......,: ... 

Outside   lap,    L.    P.   y , . .  i  ,> '.  *.•'<;<•• 

Inside   clearance    . . ... ,'. ,;. .  ».>.... ... ...  . •. 

Lead   in    full    gear. ...  i ..;,..  ..v,,  .*  .-i ... 

WHEELS. 

Driving,  diameter  over  tires   ......... .... 

Driving,   thickness  of  ti^s ,iVii*». 

Driving  journals,  main,  .liameter  and  length. .,;;.».. ;-.^. 
Driving  journals,, others,  diameter  and  length.  *i-.vV,».v'.ii 

'••..%V.^;v   ^■'        '  .■  -    '       BOI-LER.  %"•'•■:■•'  ■='.^''' ';       ■,'  -.4  ■'.'.■ 

Style ...*...  ....../.......Straight,  with  Conical   Cbuntction 

Working  pressure    ......... .y..:  .,.%>,,;. 215   lbs. 

Outside  diameter  of  first  ring. ,...'.  ,;./.;i, ........  ...-.i 84   in. 

Firebox,   length  and   width .....■■..;*>..;..., y;,..';....  .126Ji    X    114^   in. 

Firebox,   plates,   thickne'>    ...," 

Firebox,   water   space    

Tubes,   number  and  outside  diameter 

Tubes,   length    

Heating  surface,  tubes 
Heating  surface,  firebox 

Heating  surface,   total    ♦  , .  ...i.,'.  • ."; 

Grate  area 

.Smokestack,  diameter 

Smokestack,  height  above  rail 

Center  of  boiler  above  rail 

.,    ^         <  :  TENDER. 

Frame .•..•.«.•■«'.•••••.•> 

Wheels,    diameter •••  ^•.'•.•^••'••••'•••.-••:..«^ 3.^    in. 

Tournals,  diameter  and  length. ..............................  .5J^   X   10  in. 

Water   capacity ..;»>>►*,,>. 8..'>on    gals. 

Coal  capacity I .......  i 16   tons 


..^i.V.......^   and    y^ 

m. 

•  •  «;«  »  •  *  •  «  •  ■•-•  %-«•   •■■   .  t  0 

in. 

...  i. ......... *ni—Z% 

in. 

,...i. 21 

ft. 

.»*/•>  i 4,071.5  sq. 

ft. 

.*U.t^.*.. . . .     34.3.2   sq. 

ft. 

.V.:.i.i..  .  .5,.313.7   sq. 

ft. 

100  sq, 

tt. 

,;.,^ 18 

in. 

...* 15   ft.   6H 

in. 

y.i. 120 

in. 

•  i* «.';■.,.., . . .  .Water    Bottonr 
V.;.iilt  in.  40  lb.  Channels 
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CO-OPERATION  BETWEEN    THE  OPERATING   AND 
MECHANICAL  DEPARTMENTS. 


.M!jrjlf>;tiotis   for   Decreasing  the  Oast  of   Locomotive  Repairs.) 


H\  A.  W.  Whi:.\ti.kv. 


Many  operating  men   would  be  surprised   if  they   were  to  ex- 
•iie  the  annual  .statements  of  their  roads  and  note   the  large 

!  loinit  of  nionej-  expended  in  the  maintenance  of  locomotives. 
I  )rdinarily  they  consider  this  a  matter  of  minor  interest  and  ap- 
jiarently  overlook  tlie  effect  of  it  on  th-j  cost  of  conducting 
transportation.  '■:.■■ ''•^'^'■■^::^'-': 

Considering   the   general    usage   of   locomotives  on   the    road; 
Vnparcntly  very  little  attention  is  given  to  the  movement  of  the 
iverage   freight  train  over  a  railroad.     On  a  single  track   road 
lioing  a   heavy  business   many   cases  of  poor  dispatching   occur. 
i  he  <lispatchers  are  vvorkc^l  to  their  limit,  and  they  are  not  in- 
I  iliiblc.     Do  they  receive  the  same  supervision  in  checking  as  the 
ither  departments  do?     The  engineers  make  daily  reports  show- 
ing all  delays  and  copies  of  these  reports  are  sent  to  the  superin- 
ii'iidcnt  and  master  inechanics,  but  are  they  examined  with  a  view 
"i  improving  conditions?     These  men   are   very  busy   and   im- 
iliiubtedly  cannot  look  over  all  of  these  reports  carefully.  Would 
it  not  be  better  if  only  the  worst  reports  were  submitted  to  them, 
iliose,  for  instance,  where  trains  exceed  a  certain  time  in  going 
ivcr  a   division?     These  daily  reports  are   very   important  and 
ri-prescnt  the  pulse  of  the  railroad. 

I'or  comparative  purposes  reports  should  be  prepared  monthly, 
showing  by  divisions  the  total  number  of  engine  hours,  the  total 
ivailable  engine  hours,  the  total  actual  engine  hours,  and  the 
uorage  speed  per  actual  engine  hour.  Such  a  report  would  show 
Aactly  what  is  being  done  and  would  be  valuable  in  many  ways. 

The  chief  train  dispatcher  can  do  a  great  deal  toward  reducing 
the  cost  of  repairs  by  co-operating  with  the  local  mechanical 
officials.  Systematic  assistance  from  the  dispatcher  as  to  the 
l)robable  engine  requirements  for  a  given  period  in  advance  will 
1)e  of  material  benefit.  Roundhouse  foremen  frequently  know  of 
work  that  should  be  done  on  a  locomotive,  but  are  unable  to  do 
It  because  of  inability  to  secure  reliable  information  as  to  when 
the  engine  will  be  wanted.  The  foreman  is  compelled  to  protect 
liimself,  as  he  is  usually  severely  criticized  if  unable  to  furnish 
Iiower  when  needed.  It  is  not  at  all  uncommon  for  locomotives 
to  remain  from  six  to  ten  hours  in  the  roundhouse  without  having 
any  work  done  on  them,  not  because  repairs  are  not  necessary, 
hut  because  the  roundhouse  foreman  did  not  know  when  the  en- 
gines would  be  called  for.  The  old  saying  that  "a  stitch  in 
'ime  saves  nine"  has  an  important  application  to  a  locomotive; 
cylinder  packing  examined  today  will  frequently  prevent  a  failure 
tomorrow.  Reports  can  and  should  be  furnished  to  roundhouses 
It  9  A.  M.  and  6  p.  m.  for  power  that  will  be  required  during  the 
:!-uing  ten  hours.  ?  .v'.\. 

I'ower  is  seriously  affected  by  the  improper  handling  at  the 
terminals  and  many  failures  can  be  attributed  to  this  cause. 
blaster  mechanics  should  give  their  personal  attention  to  this 
'iiatter.  Hostlers  permitting  power  to  remain  out  of  doors 
•iiiger  than  necessary  or  abusing  locomotives  on  the  cinder  pit 
V  the  improper  use  of  blowers  should  be  disciplined.  Round- 
'louscs  should  be  designed  to  permit  of  the  locomotives  having 
'le  fire  cleaned  inside,  instead  of  out  of  doors,  thus  permitting 
t  their  being  housed  promptly  on  arrival  at  the  terminal.  Suit- 
■''i^'  ventilation  and  conveyors  should  be  provided  and  with  such 
'»  arrangement  the  delay  of  locomotives  at  terminals  could  be 
•■'i.'ttcrially   reduced. 

Ordinarily  the   roundhouse   foreman   pays   very  little   attention 
•'*  the  cost  of  repairs.     Some  means  should  be  provided  by  which 
"v^'  may  be   made    familiar   with   these   costs.      The    locomotives 
^liould  be  operated  with  an  allowance   for   repairs,   statements 
''"uld  be  furnished  showing  the  financial  condition  of  each  en- 
gine every  two  months;  these  reports  .should  be  posted  in  a  con- 
M'lcuous  place  in  the  roundhouse,  so  that  the  engineers  may  also 
^i^come  interested.     The  average  engineer  and   mechanic   is   ig- 
"rant  of  the  cost  of  power  and  maintenance  and  some  means 
iiii.st  be  taken  to  place  the  figures  before  them  and  to  set  them 


tliinking;  at  the  same  time  it  will  show  that  the  officers  arc  inter- 
ested in  this  matter  and  that  it  is  one  of  importance.    The  system 
suggested  above  will  encourage  the   roun<lhouse  foreman  to   im 
prove   the  efficiency  of   his  organizatioti. 

The  foreman  should  be  allowed  sufficivnt  help  to  keep  tin- 
power  c^lean.  Many  roads  have  practically  <liscontinued  the  clean- 
ing of  locomotives,  but  tJiis  would  appear  to  be  a  serious  mi> 
take.  Nothing  is  more  demoralizing  than  dirty  power.  It  tend^ 
to  destroy  the  personal  pride  of  all  concerned.  Put  an  engineer 
or  a  mechanic  on  a  dirty  locomotive  and  nine  times  out  of  ten 
\ou   will  get  piHtr  work  in   return. 

I  lie  shopping  of  locomotives  at  the  proper  lime  is  an  impoitaiu 
matter.  Care  should  be  taken  that  locomotives  are  not  shopped 
until  there  is  a  vacancy  in  sight.  With  a  road  doing  a  reasonabl.v 
even  business,  this  is  not  a  difficult  matter.  In  this  connection 
the  writer  feels  that  engines  should  be  required  to  make  certain 
fixed  mileage  between  shoppings  for  general  ()r  heavy  rcpair> 
This  will  prevent  the  shopping  of  engines  for  expensive  repair> 
when  light  roundhouse  repairs  are  all  that  is  necessary.  Con- 
siderable money  is  wasted  in  this  manner,  especially  at  a  time  ol 
transferring  power  from  one  division  to  another.  The  receiving 
master  mechanic  and  superintendent,  get  together  and  scrutinize 
the  power  just  received,  and  for  some  unexplained  reason  it  i> 
never  as  good  as  the  pov.er  they  have  parted  with,  and  tlie\ 
decide  to  shop  it  and  put  it  in  first-class  condition,  smiling  with 
an  assurance  tliat  the  other  fellow  must  pay  for  it. 

Shop  organization  has  received  a  great  deal  of  attention  re- 
cently, and  it  can  be  said  without  fear  of  contradiction  that  on 
many  roads  the  railroad  shop  is  the  best  supervised  and  the 
most  economically  managed  department.  The  most  important 
feature  in  the  operation  of  a  shop  is  that  of  cost  and  an  allow- 
ance plan  can  be  used  to  marked  advantage.  Job  prices  should 
be  fixed ;  also  a  total  repair  price,  and  these  costs  should  not  b«. 
exceeded  except  for  good  leasons.  In  all  branches  of  the  work 
we  should  endeavor  to  give  the  man  a  mark  to  reach,  one  thai 
can  be  reached  at  times  by  special  effort,  so  that  he  will  not  he 
come  discouraged  and  consider  it  impossible  to  reach. 

Very  little  can  be  accomplished  without  co-operation  aiul 
harmony  between  the  different  departments.  Unfortunately  the 
average  railroad  man  has  very  little  regard  for  departments  other 
than  the  one  with  which  he  is  connected.  ITie  superintendent, 
if  his  title  is  correct,  should  be  held  absolutely  responsible  for 
every  cent  of  expense  in  his  territory.  The  title  of  master  me- 
dimiic  should  he  replaced  by  that  of  assistant  superintendent: 
this  'icill  hare  a  tendency  to  broaden  nu'chanieal  men  and  place 
them  in  line  for  hii^her  positions.  Division  .superintendents  should 
report  to  the  superintendent  of  motive  p<iwer  on  mechanical 
matters.  With  such  an  organization  the  different  departments 
will  be  brought  closer  together  and  all  concerned  will  become 
broader  and  better  men.  The  railroads  today  are  suffering  from 
the  lack  of  such  men  and  its  effect  on  the  cost  of  locomotive 
repairs  cannot  be  overestinuited.  The  subject  is  a  very  serious 
one.  and  deserving  of  equal  attention  h>  both  mechanical  and 
operating  officials,       ,  . 

lNCRE.\siNi;  Co.sT  OF  R.\iLko.\u  SuppuKS.— .\n  idea  of  the  in- 
creasing cost  of  supplies  which  must  be  purchased  by  a  railroad  is 
obtained  by  comparing  prices  paid  by  the  Pennsylvania  Railroad 
Company  last  year  (1906)  with  those  of  the  current  year.  Steel 
angles  have  increased  in  price  31  per  cent.,  bronze  journal  bear 
ings  25  per  cent.,  copper  22  per  cent.,  freight  car  wheels  Ji  jK-r 
cent.,  and  malleable  iron  castings  20  per  cent.  Brass  and  tin 
have  each  increased  16  per  cent.,  car  axles  and  cross  ties  12  \wi 
cent.,  rail  braces  8  per  cent.,  white  pino  lumber  8  per  cent..  an<l 
air  brake  hose  7  per  cent. 


Progress  ox  the  P.anam.x  Canal.— The  Isthmian  Canal  Com- 
mission announces  that  the  excavation  on  the  canal  during  Jul> 
was  as  follows:  Culebra  division,  770,570  cu.  yds.;  Gatun.  74.7'.: 
cu.  yds.;  dredging  in  canal  prism.  212.710  cu.  yds.;  total.  i.058,77< 
cu.  yds.,  against  7^.957  cu.  yds.  in  June.  This  is  the  largest 
month's  work  yet  done.  The  rainfall  for  the  month  is  reiwrted 
at  Q.5  in.,  against   14  in    in  June. 
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FORGING  AT  THE  COLLINWOOD  SHOPS. 


Lake  Shore  &  Michiuan  Socthern   Railway. 


(Editor's  Note:  Other  articles  describing  the  machine  forging  work 
done  at  the  Collinwood  shops  will  be  found  on  page  142  of  the  April,  1906, 
issue;  page  234,  June,  1906;  and  page  192,  May,  1907.  Similar  work  which 
is  being  done  at  the  South  Louisville  shops  of  the  Louisville  &  Nashville 
Railroad    was   described   on   page    125   of   the   April,    1!>07,    issue.) 

The  dies  and  header  for  welding  the  end  or  cross  bar  on  an 
ordinary  clinker  hook  are  shown  in  Fig.  i.  Both  bars  are  heated 
to  a  welding  heat  and  placed  in  position  between  the  dies ;  at  one 
stroke  of  the  machine  they  are  welded  together  and  the  stock 
is  gathered  at  the  intersection  to  strengthen  it,  as  shown  in  the 
illustration.  To  guard  against  the  loss  of  welding  heat  when  the 
comparatively  light  bars  come  in  contact  with  the  heavy  dies  a 
jet  of  compressed  air  *  is  blown  on  them.  Those  of  our  readers 
who  have  tried  the  experiment  of  burning  a  bar  of  iron  by  heat- 
ing, and  then  playing  a  jet  of  compressed  air  upon  it  will  under- 
stand this  action.  After  the  two  bars  are  welded  together  the 
hook  is  completed  by  bending  it  on  a  device  attached  to  the  forg- 
ing machine. 


FIG.     I.      DIES    AND    HEADER   FOR    WELDING   END   ON    CLINKER    HOOK. 


FIG.    2.      DIES    AND   HEADER   FOR    FORGING   SLING    .STAY    I-BOLT. 

The  dies  and  headers  for  making  sling  stay  I -bolts  at  one  oper- 
ation on  a  31/2  in.  Ajax  forging  machine  arc  shown  in  Fig.  2. 
The  end  of  the  bar  is  first  pinched  in  the  dies  so  that  it  will  enter 
the  hole  in  the  end  of  the  header.  The  bar  is  then  brought  up 
against  a  stop  which  adjusts  the  length  and  the  dies  are  closed, 
shearing  oflF  the  end  and  holding  the  blank  in  the  pocket  of  the 
die ;  the  header  then  comes  forward  and  forms  the  pin  and  collar. 

The  dies  and  headers  shown  in  Fig.  3  are  used  for  forming  and 
punching  brake  hangers  made  of  Ji  in.  round  iron.  Those  shown 
in    the    upper    half   of    the    photo    upset    the     ends     and     form 


the  boss,  and  those  in  the  lower  half  punch  the  hole  through  it 
The  device  shown  in  Fig.  4  is  used  in  connection  with  a  bull- 
dozer for  bending  and  shearing  a  steel  ratchet  pawl  at  one  stroke 
of  the  machine.  The  blank  is  first  punched  out  on  the  forgmg 
machine;  it  is  then  heated  and  flattened  under  a  Bradley  harain.r 
after  which  it  is  quickly  passed  to  the  operator  of  the  bull- 
dozer, before  it  has  had  time  to  cool,  and  is  pressed  to  shape  a;i<J 
sheared.  The  two  wedges  are  fastened  to  the  face  plate  or 
plunger  of  the  bull-dozer  and  the  rest  of  the  device  is  claniind 
to  the  table.  As  the  plunger  of  the  bull-dozer  moves  forward  li  ,. 
long  wedge  enters  the  device  and  forces  the  dies  together,  bendm-; 
and  gripping  the  pawl;  the  short  wedge  on  the  left  then  enters 
and  forces  the  shears  forward,  cutting  off  and  completing  xU^ 
pawl. 

A  combination  tool  for  bending  drawbar  pockets  and  punchin^^;  ,1 
hole  for  liners  is  shown  in  Fig.  5.  After  the  bar  for  the  pock  -t 
has  been  gibbcd  and  sheared  to  the  proper  length  on  the  forgi;  ;,' 
machine  it  is  heated  and  clamped  in  the  head  of  the  device  l.v 
means  of  the  lever  which  operates  a  cam.  When  the  head  moves 
forward  the  iron  comes  in  contact  with  the  two  rollers  an<l  14 
bont  to  shape.  These  rollers  may  be  adjusted  for  difTerciit 
widths  of  couplers  by  placing  liners  behind  the  frames  in  which 


FIG.    5.      C0MBIN.\TI0N    TOOL    FOR    BENDING   AND    PUNCHING    DRAWn AR 

POCKETS. 

they  are  carried.    At  the  same  time  that  the  bar  is  being  bent  to  y. 
shape  the  hole  for  the  liner  is  punched. 


COMPRESSED  AIR  IN  FORGING.* 


See    following   article. 


One  of  the  small  kinks  in  the  Collinwood  shops  that  has  helped 
us  in  successful  welding  in  the  forging  machine,  is  a  compressed 
air  jet  used  for  bringing  two  pieces  of  iron  to  a  point  of  fusion 
immediately  before  the  stroke  e^  the  forging  machine. 

While  some  blacksmiths  may  be  familiar  with  this  method, 
we  find  it  is  new  with  many  others.  A  very  interesting  experi- 
ment to  demonstrate  the  possibilities  with  this  method  is  to  heat 
a  bar  of  one  inch  or  one  and  one^fourth  inch  iron  on  the  end 
for  five  or  six  inches,  then  blow  a  stream  of  air  against  the  end 
of  the  bar  parallel  with  its  length;  a  beautiful  display  of  fire- 

*  Note  connection  with  previous  article. 
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\\..rks  will  be  the  result,  the  temperature  of  the  bar  will  be 
r.iised  to  a  point  of  fusion  and  the  bar  will  melt  away  as  in  the 
1  undry  cupola. 

We  have  been  quite  successful  in  making  large  crank  pin  nuts 
with  the  aid  of  this  method.  A  piece  of  bar  iron  2  x  H  in.  is 
ruunded  up  tinder  the  hammer,  each  end  of  the  bar  being  sheared 
!,>  an  angle  of  45  degrees  so  as  to  form  a  lap.  These  pieces  of 
iruu  are  heated  in  an  oil  furnace,  placed  between  the  dies  of  the 
i,.rging  machine,  a  jet  of  air  is  blown  against  the  two  ends, 
wliich  cleans  out  all  dirt  and  scale  and  raises  the  temperature  of 
',!io  metal  to  a  welding  heat,  one  stroke  of  the  machine  insuring 
.  perfect  weld  with  clean  metal. 


THE  SURCHARGE  PROBLEM. 


FIG.   4.      DEVICE  FOR   BENDING    AKV  PUNCHING   STEEL   RATCHET   PAWLS. 

The  same  method  is  used  in  .welding  the 
cross  bar  on  our  clinker  hooks  for  locomotive 
service.  The  end  of  the  long  rod  and  a  short 
bar  are  both  heated  to  a  welding  heat  in  our 
oil  furnace;  the  long  rod  is  butted  against  the 
short  piece  and  placed  between  the  dies,  where 
it  comes  in  contact  with  the  jet  of  compressed 
air,  which  blows  out  all  scale  and  dirt,  bring- 
ing the  two  pieces  to  a  perfect  welding  heat 
and  one  stroke  of  the  machine  completes  the 
weld  and  upsets  the  metal  so  as  to  strengthen 
tlie  hook  at  the  point  of  intersection. 

In  repairing  and  welding  broken  spokes  or 
rims  in  steel  driving  wheels,  we  think  the  com- 
pressed air  jet  is  indispensable.     Some  of  the 
wheels  are  very  difficult  to  handle  owing  to 
the  counterbalance  and   it   is   very  difficult  to 
get  a  wheel  from  the  tire  to  the  anvil  without 
losing  the  heat.     By  using  the  compressed  air 
let  it  is  possible  to   revive  the  heat  and  the 
parts  to  be  welded  will  retain  a  welding  heat 
after  the  operation   is  completed.     In  welding 
-pokes  in  steel  wheels  we  use  the  "V"  weld. 
I  he  heat  is  taken  on  a  side  tire  and  just  be- 
fore the  piece  is  welded  into  the  spoke,  the 
compressed  air  jet  is  brought  in  contact  with 
tlie  hot  metal,  keeping  the  temperature  of  the 
metal  up  to  a  welding  heat  until  the  operation  is  completed.   Care 
must  be  taken,  however,  in  applying  this  compressed  air  jet,  as 
It  would  be  possible  to  burn  a  spoke  in  two  if  held  at  one  point 
too  long. — Mr.  Geo.  A.  Hartljnc,  Blacksmith  Forctnan,  L.  S.  & 
■^1-  S.  Ry.,  in  the  Railzvay  Journal. 


The  cost  of  material  manufactured  on  the  road,  as  listed  on 
store  house  books,  is  usually  low  compared  with  market  prices. 
The  value  of  manufactured  material  is  commonly  hgured  as 
direct  labor  cost  plus  material  cost,  and  I  find  some  roads  add- 
ing from  two  to  ten  per  cent,  to  their  labor  to  cover  handling 
and  other  direct  expenses.  These  figures  are  ridiculously  low, 
as  manufacturers  find  that  overhead  or  surcharge  expenses  arc 
often  two  and  three  times  the  direct  labor.  It  is  not  import.ir.t 
that  cost  be  figured  accurately  when  the  material  is  only  pass.-i 
from  one  department  of  a  road  to  another,  or  from  one  division 
to  another.  It  is  in  this  case  simply  takirg 
from  one  pocket  and  putting  in  another. 

It  is  important  that  values  be  known  accu 
rately  when  the  question  arises  of  buying  or 
making  certain  articles.  All  the  cost  of  rent, 
supervision,  machinery,  power,  heat,  light,  etc.. 
enters  into  the  cost  of  each  repaired  engine, 
or  engine  part,  delivered  from  the  locomotive 
repair  shop.  Until  the-^e  items  are  all  pro- 
rated over  the  cost  of  the  shop  output  no  com- 
parative figures  as  to  value  are  obtained. 

These  items  make  up  the  surcharge  problem 
and  are  just  as  real  a  part  of  the  cost  as  the 
material  or  the  labor  which  we  call  direct,  an<l 
locate.  Direct  labor  and  unlocated  cost  each 
enter  into  the  final  value  of  an  article  just  as 
much  as  power  to  move  a  balanced  compound 
engine  is  developed  in  both  the  high  pres- 
sure and  low  pressure  cylinders.  The  high 
pressure  cylinders  may  be  between  the  frame 
and    not    in    evidence    to    the    untrained    eve. 


Long  Island  Passenger  Traffic — The  average  daily  passenger 
traffic  on  the  Long  Island  Railroad  amounts  to  about  60,000, 
there  being  about  40,000  carried  per  day  in  winter  and  80,000  in 
summer.  On  last  Decoration  Day  there  were  128,625  passengers 
carried  on  this  system. 


fig.    3.      DIES    .\ND    HE.\DERS    FOR    FORMING    .\ND    PUNCHING    F.ND    OF   BR.\KE    H.\NGERS. 

but  these  cylinders  must  be  considered  in  figuring  tractive 
effort  or  we  underestimate  it  in  about  the  same  proportion  as 
we  underestimate  costs  if  we  do  not  include  the  surcharge, 
which  is  no  more  evident  to  the  untrained  mind  than  the  high 
pressure  cylinders  of  a  balanced  compound  are  to  a  farmer. — 
Mr.  H.  W.  Jacobs. — From  a  paper  read  before  the  Railway 
Storekeepers'  Association. 


Master  Car  and  Locomotive  Painters'  Association. — This 
association  will  hold  its  annual  convention  at  the  Ryan  Hotel, 
St.  Paul,  Minn.,  on  September  loth. 
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ASH     HANDLING    PLANT — PITTSBURGH    &    LAKE    ERIE    RAILROAD 


ASH  HANDLING  PLANT. 


Pittsburgh  &  Lake  Erie  Railroad. 


For  the  past  two  years  the  Pittsburgh  &  Lake  Erie  Railroad 
has  had  in  operation,  at  McKccs  Rocks,  an  ash  handhng  plant 
which  is  radically  different  from  the  type  ordinarily  used  and 
has  given  very  satisfactory  service.  As  may  be  seen  from  the 
plan  each  track  under  the  coaling  station  connects  with  two  ash 
pit  tracks.  The  four  ash  pit  tracks  are  each  about  12214  ft. 
long,  and  extend  over  what  is  practically  one  large  pit.  The 
bottom  of  the  pit  is  of  concrete,  2  ft.  thick,  and  is  carefully  de- 
signed so  that  it  will  drain  off  quickly.  The  80-lb.  track  rails 
are  supported  on  15-in.  I  beams,  carried  on  vitrified  brick 
pedestals,  spaced  5  ft.,  center  to  center.  On  each  ash  pit  track 
are  6  buckets,  each  having  a  capacity  when  loaded  level  of  45 
cu.  ft.  These  rest  on  trucks,  which  run  on  20-lb.  rails  spiked 
to  6  in.  by  8  in.  by  3  ft.  timbers  embedded  in  the  cement  bottom 
alongside  of  each  pedestal.  The  gauge  of  this  track  is  2  ft.  8^  in. 
The  trucks  may  be  shifted  by  hand,  and  when  an  engine  comes 
in  over  the  ash  pit  the  buckets  are  placed  under  the  firebox  and 
the  ashes  deposited  in  them. 

To  empty  the  buckets  they  are  pushed  underneath  the  inclined 


runway,  which  spans  the  four  tracks  and  passes  over  the  ash 
bin  at  its  upper  end.  The  buckets  are  raised  and  conveyed  to 
the  bin  and  dumped  by  a  hoist  and  a  trolley  on  the  run-way, 
operated  by  a  winding  drum  driven  by  a  1 5  horse-power  Crocker 
Wheeler  motor  in  the  small  house  on  the  ground  beside  the  ash 


plan  showing  location  of  ash  pits. 


GENERAL    ARRANGEMENT    OF    ASH    HANDLING    APPARATUS. 


SEPTEMBER,  1907. 
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VIEW  OF  ONE  SECTION   OF  THE  ASH    PITS^' 


bin.  'I  he  motor  is  governed  by  two  controllers,  one  between  the 
first  and  second  tracks  and  the  other  between  the  third  and  fourth 
tracks,  as  shown  in  the  illustrations.  The  trolley  may  be  made 
to  stop  at  will  over  any  track  by  manipulating  the  large  hand 
wheel  at  the  side  of  the  middle  column,  which  through  a  gear 
driven  chain  and  a  set  of  bevel  gears  on  the  run-way  operates 
a  rack,  the  position  of  this  rack  determining  the  pomt  at  which 
the  trolley  will  stop  on  its  return  from  the  ash  bin.  The  hoist 
has  two  hooks  which  slip  over  pins  at  each  end  of  the  bucket. 
.•\fter  the  bucket  starts  to  rise  the  operations,  until  it  is  dumped, 
are  automatic. 

The  ash  bin  has  a  capacity  of  35  tons  and  is  lined  with  ex- 
panded metal  and  concrete.     The  ashes  are  loadea  from  the  bin 
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ASH  HANDLING  PLANT. 


I'lTTSBiKc.u  &  Laki;  linn.  Uaii.koah. 


!.'  '  For  the  past  two  years  the  i'iit>l)uri;h  &  Lake  Erie  Railroad 
lias  had  in  operation,  at  McKees  Rocks,  an  :[-<h  handling  pkmt 
which  is  radically  different  from  the  type  onlinarily  usetl  and 
has  given  very  satisfactory  service.  As  may  he  seen  from  the 
plan  each  track  under  the  coaling  station  connects  with  two  ash 
pit  tracks.  The  four  ash  pit  tracks  are  each  ahout  12.2' .•  ft. 
long,  and  extend  over  what  is  practically  one  large  pit.  The 
bottom  of  the  pit. is  of  concrete,  2  ft.  thick,  and  is  caretully  de- 
.signed  so  tliat  it  will  drain  off  quickly.  The  80-lb.  track  rails 
arc  supported  on  15-in.  I  beams,  carried  on  vitrified  brick 
pedestals,  spaceil  5  ft.,  center  to  center.  On  each  ash  pit  track 
are  6  bucket.s,  each  having  a  capacity  when  loaded  level  of  45 
cu.  ft.  These  rest  on  trucks,  which  run  on  20-lb.  rails  spiked 
to  (1  in.  by  8  in.  by  3  ft.  timbers  embedded  in  the  cement  bottom 
alongside  of  each  pedest.al.  The  gauge  of  this  track  is  j  ft.  S;  ^  in. 
'I  he  trucks  may  be  shifted  by  hand,  and  when  an  engine  comes 
in  over  the  ash  pit  the  buckets  are  placed  under  the  firebox  and 
the  ashes  deposited  in  them. 

lo.^mpty  the  buckets  they  are  pushed  underneath  the  inclined 


runway,   which   spans   the   four  tracks  and  passes  over  the  aiifi'   ; 
bin  at   it>  upper  end.     The  buckets  are  raised  and  conveyed  1<>'.  . 
the  bin   and  dumped  by  a  hoist  and  a  trolley  on  the   run-way^!,  ' 
operated  by  a  winding  drum  driven  by  a  15  horse-power  Crocker  ■ 
WhccK  r  motor  in  the  NinaU  house  on  the  ground  beside  the  ash'  : 


^n^:-: 


,>L4N  ftHOW'IXti    LOCATION'    OK    ASH    PITS. 


flKN'KRAI.    ARRAXCEMKN'T    OK    A.SII     HAXtiT-tNC.    APPAR.\TL'.< 


'-V    ;  >■ 


-     ^TEMBER,    1007. 


VMKRTrANf'l'XniXKFk     \XI)    R AfLROAD  ^  TOrRXAI. 


?.4r 


■  v.v/.V;.:.''_, 


V  V  VMCW  OF  OXE:  SECtlOX  OF  thc^wh;':j*jtx, 


:.l;>n.'  'Ilic  motor  is  governed  by  two  controllers,  one  between  the    ./ 
iVrirt  knd  second  tracks  and  the  other  between  the  third  and  fourth :  4. 
.tracks,  as  shown  in  the  illustrations.     The  trolley  may  be  made';, 
)  stop  at  will  over  any  track  by  manipulating  the  large  hand  ^^'v 
heel  at  the  side  of  the  middle  column,  which   through  a  gear  j.  i 
riven  chain  and  a  set  of  bevel  gears  on  the  run-way  operates  y 
■  .  rack,  the  position  of  this  rack  determinhig  the  pomt  at  which  {-'; 
ihc  trolley  will  stop  on  its  retun;  from  the  ash  bin.     The  hoist  ;■ 
;  IS  two  hooks  which   slip  over  pins  at  each  end  of  the  bucket.. 
\iter  the  bucket  starts  to  rise  the  operations,  until  it  is  dumped,.  .'■.. 

are  automatic:'' ■.:;.^^'  '•^"V^:;  v  •■'-'■''-•  "'''^.^■■''■'v  V'-''  '•'""■-^'^^  '';V^ 

The  ash  bin  has  a  capacity  of  35  tons  and  is  lined  with  ex-,.  . 
•1  •  !  metal  and  cor.erete.     The  ashes  are  lozvde'i  fn^n  the  .bin  ..;■' 
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directly  into  steel  hopper  cars,  the  tracks  upon  which  these  cars 
run  being  a  continuation  of  the  coal  supply  track,  so  that  when 
a  coal  car  has  been  unloaded  it  may,  if  desired,  be  shifted  to  the 
ash  bin.  The  coaling  plant  and  the  ash  handling  plant  are  oper- 
ated by  one  man.  it  being  only  necessary  for  him  to  empty  the 


SERVICE  TEST  OF  HIGH  SPEED  TOOL  STEELS. 


METHOD   OF    EMPTYING    THE    BUCKETS. 

ash  buckets  after  a  number  of  them  have  been  filled.  As  the 
ashes  are  dumped  directly  into  the  buckets  and  the  remamdei 
of  the  operations  are  performed  by  machinery  and  gravity,  the 
amount  of  labor  required  is  greatly  reduced,  and  the  ashes  do 
not  have  an  opportunity  of  freezing  during  the  winter.  This 
apparatus  was  designed  and  installed  by  Heyl  &  Patterson,  Inc., 
of  Pittsburgh. 

Govern. MENT  Ownership  of  Railways. — I  am  opposed  to  gov- 
ernment ownership — 

First,  because  existing  government  railroads  are  not  managed 
with  either  the  efficiency  or  economy  of  privately  managed  roads 
and  the  rates  charged  are  not  as  low  and  therefore  not  as  bene- 
ficial to  the  public. 

Second,  because  it  would  involve  an  expenditure  of  certainly 
twelve  billions  of  dollars  to  acquire  the  interstate  railroads  and 
the  creation  of  an  enormous  national  debt. 

Third,  because  it  would  place  in  the  hands  of  a  reckless  execu- 
tive a  power  of  control  over  business  and  politics  that  the  im- 
agination can  hardly  conceive  and  would  expose  our  popular  in- 
stitutions to  danger. 

The  supervision  proposed  need  not  materially  reduce  the  legiti- 
mate operation  of  individualism  in  railroad  enterprise.  It  will 
indeed  limit  the  opportunity  to  accumulate  enormous  fortunes 
through  overcapitalization  or  secret  rebates,  but  the  legitimate 
profit  which  comes  from  close  attention  to  operation,  to  efficiency 
of  service  and  economy  in  details  and  from  broad  conceptions  of 
new  methods  of  reducing  cost  without  impairing  the  service  will 
not  be  disturbed  in  the  slightest. — From  Secretary  Taft's  Colum- 
bus Speech.  

•  Co-operation. — Xot  only  do  we  need  greater  co-operation  be- 
tween the  railways  and  the  general  public,  but  we  need  greater 
co-operation  within  the  railways  themselves.  The  time  was 
when  the  general  manager  was,  to  use  a  slang  expression,  "the 
whole  thing."  He  carried  his  office  under  his  hat ;  he  knew  every 
shipper  on  the  road,  and  every  employee.  That  day  has  gone 
by,  and  we  have  come  to  a  highly  specialized  and  highly  differ- 
entiated organization  where  the  "right  hand  frequently  does  not 
know  what  the  left  hand  is  doing."  For  that  reason,  -I  preach 
co-operation  every  time  I  have  a  chance,  for  surely  the  best  re- 
sults can  only  be  obtained  when  every  department  of  the  rail- 
road works  in  harmony  and  co-ordination  with  every  other. — 
Mr.  F.  A.  Delano,  President  of  the  Wabash  Railroad,  before  the 
Traffic  Club  of  Chicago. 


Lake   Shore  &   Michiga.n   Southern   K.mlway. 


A  comparative  test  of  tool  steels,  to  be  of  any  value  to  the 
average  railroad  shop,  must  be  made  under  service  conditit  i,i 
and  extend  over  a  considerable  period  of  time,  st)  as  to  take 
into  consideration  the  effect  of  breakage  and  redressing  and  to 
average  the  conditions  under  which  the  cutting  is  done.  (ji;e 
tool  steel  representative  will  present  an  argument  to  the  etfvct 
that  although  his  steel  is  more  expensive  than  some  others.  <.t 
51.  the  long  run  it  is  the  most  economical.  Another  will  aryin.' 
that  his  steel  is  cheaper,  and  although  it  may  be  a  little  nui'c 
brittle  or  wear  faster,  yet  when  everything  is  taken  into  c  :i- 
sideration  it  will  prove  the  least  expensive.  Ordinarily  the  >ii.  ;> 
managers  are  accustomed  to  judge  the  merits  of  the  vari  ;- 
steels  by  working  them  to  the  limit  of  their  capacity  under  a 
^hort  test,  but  this  gives  no  basis  for  determining  the  final  re- 
sult under  service  conditions. 

-At  the  CoUinwood  shops  of  the  Lake  Shore  &  Michiu  ;n 
Southern  Railway  a  series  of  records  have  been  kept,  extendint; 
over  a  year  or  more,  which,  although  they  required  only  a  \  r. 
small  expenditure  of  time  on  the  part  of  those  interested,  (.■■n- 
tain  data  from  which  it  is  possible  to  calculate  accurately  the 
efficiency  of  the  various  makes  of  steel  which  were  used.  X> 
:;ttempt  has  been  made  to  keep  a  record  of  tools  other  th;in 
those  used  on  the  tire  turning  lathes,  as  the  greater  part  of  tl;e 
high  speed  tool  steel  is  purchased  for  that  purpose  and  after 
the  tire  turning  tools  have  become  too  small  they  are  worktil 
up  into  smaller  tools  for  the  other  machines. 

The  method  of  keeping  the  records  is  as  follows:  All  brand- 
of  high  speed  steel  for  use  on  the  wheel  lathes  are  stamped  wit'n 

SERVICE  TEST  OF   HIGH    SPEED  .STEEl,S.  !,; 

January  1  to  Joly  1.  1906.  .-^  "'^:V 


MAKE  OF  STEEI, 


Sire  of  tool,  ins \}4x2l4 

Ivbs .  of  metal  removed 42.'>.^.06 

'3 
7 
1 

n 

386.82 
2.2.S 


Times  re-tempered 

Times  dressed  due  to  wear 

Times  dressed  due  to  breakiiKe- .-  ■ 

Total  number  of  dressings 

Lbs.  of  metal  removed  p)er  dressitiK 
Lbs.  tool  steel  used  per  dressinK  •  • .  ■ 
Cost  of  tool  steel  per  100  lbs.  metal 

removed    (cents) 

Kfficiency*    
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114x2^    \}4x2K  i'^x2«    \%xy 

17(103.23  I  3228.88  29423.19^2716(1.11 


32. 
17.1 


3 
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3 
10 
17O0.32 
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4^.6 


2 
2 
1 
5 
645.77 
2.25 

23. 

28  7 


7 
14 

28 
49 
600.47 
2  43 

26.7 
24.7 


1 
IS 
14 
33 
823.03 
3.5S 

28.7 
23.0 


'Assnminff  1000  lbs.  of  tire  steel  removed  per  lb.  of  tool  steel  equal  to  100  per  cent. 

a  letter  or  sign  to  designate  the  make  and  a  number  is  given 
to  each  tool  so  that  an  individual  record  may  be  kept  of  it.  The 
tool  grinder  makes  note  of  every  time  the  tool  is  brought  to 
him  for  grinding  and  at  the  same  time  records,  from  informa- 
tion which  has  been  chalked  on  the  tool  by  the  machine  operator, 
the  number  of  tires  that  have  been  turned  by  it  since  the  last 
pressing  and  the  size  of  each  tire ;  also  whether  the  cause  ot  re- 
grinding  is  due  to  wear  or  to  breakage  and  whether  it  has 
been  retempered.  The  weight  of  the  tool  before  and  after  dress- 
ing is  also  noted.  In  a  test  of  this  kind  it  would,  of  course, 
not  be  feasible  to  weigh  the  cuttings  from  each  tire,  or  part  of 
tire,  turned  by  each  tool,  but  the  amount  of  metal  removed  i-^ 
based  on  the  results  of  a  careful  investigation  from  which  the 
average  amount  of  metal  removed  for  each  different  size  of  tire 
was  determined.  As  the  average  amount  removed  from  a  tire 
8o  in.  in  diameter  is  less  than  200  lbs.,  and  from  a  61  in.  tire 
only  about  150  lbs.,  it  will  readily  be  seen  that  a  sufficient  num- 
ber of  tires  were  turned  by  most  of  the  different  steels  tested, 
so  that  the  use  of  average  figures  should  give  fairly  accurate 
results. 

The  accompanying  tables  show  the  results  of  the  tests  for  two 
periods,  one  for  the  first  six  months  of  1906  and  the  other  for 
the  last  six  months.  The  different  makes  of  tool  steel  are  desig- 
nated by  the  letters  of  the  alphabet.  The  tools  were  all  ground 
to  a  uniform  size  and  shape  on  a  Sellers  tool  grinder.  Data  was 
kept  for  roughing  tools  only,  the  diamond  point  clearance  angles 
being :  Front  or  end  clearance,  9  degs. ;  top  rake,  back,  10  degs. ; 
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t  M  rake,  side,  o  degs. ;  side  rake.  9  degs.  The  size  of  the  tools 
•  the  first  test  was  the  same  in  all  cases  except  that  steel  D 
v\  .15  tested  in  two  sizes.  During  the  latter  part  of  the  year  the 
t(M)ls  were  all  of  the  larger  size,  i' j  x  3  in.,  except  steel  A  which 
w.is  tested  in  the  smaller  size  only. 

The  larger  size  tools  show  a  considerably  higher  efficiency, 
:o  to  the  reduction  of  breakages,  and  while  the  amount  of  tool 
-dl  used  per  dressing  is  increased  with  the  larger  size,  the  pounds 
.  metal  removed  per  dressing  is  greater  in  proportion  except  in 
uw  case  of  steel  B.  Steels  A  and  C  were  hardly  used  extensively 
I  lough  during  the  first  six  months  to  insure  accurate  result- 
\.ith  the  use  of  average  figures  for  the  amount  of  metal  re- 
;;;i)ved,  but  the  other  makes  and  all  of  those  tested  during  the 
■  ,cond  period,  were  used  on  a  large  enough  number  of  tires  to 
iiiiiire  a  fair  degree  of  accuracy. 

For  the  1J/2  x  21/2  in.  size  tools  steel  B  has  by  far  the  best 
(.cord.  Comparison  of  the  results  for  the  two  sizes  of  steel  D 
for  the  first  six  months  would  indicate  that  there  was  no  ad 
vantage  in  using  the  larger  size  steel,  except  that  the  numbet 
'-.  breakages  was  reduced,  although  the  greater  amount  of  tool 
>irel  used  per  dressing  more  than  offset  this.  As  the  cost  of 
in)l  steel  per  100  lbs.  of  metal  used,  as  shown  in  the  tables,  is 
iiiscd  on  the  first  cost  of  the  tool  steel  only,  and  does  not  con- 
s-ider  the  actual  cost  of  redressing  and  retempering.  the  larger 
-i/C  tool  would  probably  prove  more  economical  in  this  case 
lecTiise  of  the  smaller  number  of  breakages.  It  would  be  a 
Mnple  matter  to  include  the  cost  of  redressing  in  the  figures 
upon  which  the  efficiency  is  based.  Except  in  this  one  instance 
.1  comparison  of  the  results  of  the  two  sizes  of  tools  shows  a 
c  nsiderable  advantage  in  favor  of  the  larger  size. 

During  the   last   half  of  the   year  the   larger   size  tools   were 
Ksted.      Steels    C   and    E   are   about   evenly   matched   and   gave 

SERVICE  TEST  OF  HIGH  SPEED  .STEElrS. 

July  1.  1905.  to  January  1.  1907        .;  ',•./:.... 


A  HANDY  DRILL  POST. 


MAKE  OF  STEEIv 


^ize  of  tool.  ins..    

IJ)s.  of  metal  removed 

Ti  nies  re-tempered 

Times  dressed  due  to  wear 

Times  dressed  due  to  breakage . 

Total  number  of  dressings 

I.lis.  of  mekil  removed  per  dressing. . 
Ubs.  tool  steel  used  per  dressing. . . . 
Cost  of  tool  Steel  per  100  lbs.  metal 

removed    (cents) 

Efficiency* 


•      A 

B 

\}4x2% 

15^x3 

13891.78 

92932.114 

6 

22 

9 

27 

0 

6 

15 

55 

926.1 

1689.7 

4.4 

3.6 

26.2 

11.7 

21. 

47. 

D 


15^x3    '  lJ^x3       15^x3 
53037.93  49751.67  22297.S5 


11 
18 
2 
.'I 

1710.9 
2.i 

8.9 
74.5 


29 
17 

15 
61 
815  6 
4.4 

35.6 
18.5 


5 
8 
0 
13 
1715.2 
2.15 

82.2 
79.7 


^Assuming  1000  lbs.  of  tire  steel  removed  per  lb.  of  tool  steel  to  equal  100  i>er  cent. 

very  much  better  results  than  any  of  the  other  makes,  steel  E 
having  some  slight  advantage  over  C,  apparently  largely  due 
to  the  fact  that  steel  C  suffered  from  breakages.  Steel  B  made 
a  very  good  record  as  far  as  the  pounds  of  material  removed 
per  dressing  is  concerned,  but  the  pounds  of  tool  steel  used  per 
dressing  was  very  much  greater  than   for  C  and   E. 

With  a  record  of  this  kind,  the  keeping  of  which  entails  prac- 
tically no  expense,  but  serves  to  interest  the  workmen  in  the 
output,  the  shop  manager  has  an  accurate  and  definite  basis 
upon  which  to  draw  conclusions  as  to  the  make  of  steel  which 
^^ill  do  the  best  work  with  the  greatest  degree  of  economy. 


Trade  Between  United  States  and  Latin  America. — During 
'he  year  ending  June  30,  1907,  the  value  of  the  imports  from 
Latin  America  to  United  States  amounted  to  $360,000,000;  the 
exports  from  United  States  to  Latin  America  amounted  to 
$250,000,000. 


C.\nada's  Popl"l.\tion. — Figures  compiled  by  the  Census  and 
Statistics  Department  of  the  Canadian  Government  show  that 
the  population  on  April  i,  1907,  was  6.504,900,  representing  an 
increase  of  1,133,586,  or  more  than  21  per  cent.,  in  six  years. 


The  Tr.weling  Engineers'  Association. — This  associati<?n 
^^ill  hold  its  fifteenth  annual  meeting  at  Chicago  on  September 
3-  4.  5  and  6. 


Bv  F   G.  De  Sacssl-re. 


The  difficulties  attending  the  satisfactory  fastening  and  ad- 
justment of  a  drill  post  or  "old  man"  for  work  on  curved  sur- 
faces, such  as  boiler  shells  and  fire-boxes,  are  well  known  to  all 
shop  mechanics.  There  have  been  many  temporary  makeshifts 
tixed  up  to  overcome  the  trouble  in  special  cases  which  were 
thrown  away  as  soon  as  they  had  answered  their  puqxise,  an;! 
it  was  up  to  the  next  man  to  conjure  up  something  for  himself. 

For   correcting  this    state  of  affaits  at  the    Hornell    shops   of 


a  handv  drill  post. 

the  Erie  Railroad,  Mr.  Thomas  Kuhn.  foreman  boilcrmaker,  has 
designed  and  patented  a  device  which  while  answering  all  the 
purposes  of  the  rigid  foot  drill  post  is  also  available  for  con- 
venient adjustment  on  curved  surfaces. 

As  will  be  seen  in  the  illustrations,  the  only  material  differ- 
ence in  this  device  from  the  usual  drill  post  is  in  the  construc- 
tion and  method  of  securing  the  base.  The  base  here  consists  of 
a   semi-circular  piece  of  boiler  plate   Vj-in.  thick,   flanged  so  as 
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t<i  leave  a  3-in.  right-angle  turn  and  a  full  half  cir- 
ci'.lar  base.  In  the  center  of  this  base  a  ^-in.  hole 
is  drilled  and  l^^  in.  from  the  circumference  a  se- 
ries of  equally  spaced  holes  are  also  drilled.  The 
right-angle  flange  is  provided  with  ^i  x  2Ks-Jn.  slots 
If  cated  ?3  in.  from  each  end,  and  through  these  slots 
pass  the  bolts  that  are  to  secure  the  device  to  its 
support. 

The  standard  is  of  forged  soft  steel  drawn  square 
10  in.  from  the  end,  and  in  this  square  portion  a 
slot  5^  X  6}/2  in.  is  cut  and  two  holes  ^  in.  diameter 
and  37i  in.  apart,  drilled  at  right  angles  to  the  slot, 
permit  pins  to  be  dropped  through  the  standard  and 
base,   the  back   pin    acting   as   a    pivot.      By   placing 
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ELECTRIC  CAR  FOR  HUMP  YARD — LAKE  SHORE  &   MICHIGAN  SOUTHERN   RAlL.v.vY. 


J 


the  standard  at  any  angle  with  the  base  and  dropping  the  for- 
ward pin  into  one  of  the  holes  along  the  circumference,  any 
desired  adjustment  may  be  obtained. 


ELECTRIC  CAR  FOR  HUMP 
YARDS. 


large  enough  for  two  cars,  although   at    the   present    time    it    is 
furnishing  power  for  only  one. 
The  car  is  of  simple  and  light  construction.    The  end  sills  are 


In  connection  with  the  operation 
of  large  hump  or  gravity  yards  it  is 
necessary  to  provide  some  means  for 
quickly  transporting  the  switchmen 
from  the  place  where  they  leave  the 
cars  back  to  the  hump.  A  light  elec- 
tric car  has  been  constructed  at  the 
Collinwood  shops  of  the  Lake  Supe- 
rior &  Michigan  Southern  Railway 
for  use  in  the  yards  at  that  place. 
The  distance  from  the  end  of  the 
yard  to  the  hump,  1.750  ft.,  is  tra- 
versed in  about  60  seconds.  A  gaso- 
line motor  car  was  used  formerly, 
but  did  not  give  satisfaction. 

Electric  current  is  transmitted  from 
the  power  house  at  the  repair  shops, 
about  one  mile  distant.  The  general 
construction  of  the  transmission  line 
is  shown  in  the  photograph.  The 
current  is  furnished  by  a  40  kw. 
Crocker  -  Wheeler  motor  generator 
set.  size  35-D,  the  primary  side  of 
which  is  wound  for  250  and  the  sec- 
ondary for  550  volts.  It  operates  at 
a  speed  of  1,150  r.  p.  m.     The  set  is 


EI  ECTRIC    CAR    FOR    HUMP    YARDS. 
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r  in.,  9H  lb.,  channels  and  the  two  longitudinal  sills  7  in.,  15  lb., 
I-beams.  The  connection  of  the  side  plate  to  the  floor  timbers 
i^  reinforced  by  an  angle  iron.  Thirty-inch  steel  tired  wheels 
are  used  and  the  axles  are  fitted  with  Timken  roller  bearings. 
.\  25  h.p.  No.  131  Westinghouse  mining  motor  drives  the  axle 
through  gearing.  A  Westinghouse  motor-driven  air  compressor, 
tvpe  SM-i,  is  used  in  connection  with  the  air  brakes  and  has  a 
ctpacity  for  15  cu.  ft.  per  minute.  The  compressed  air  reservoir 
i-  16  in.  in  diameter  and  3  ft.  6  in.  in  length.  An  electric  heater 
in  the  cab  was  furnished  by  the  Simplex  Electric  Heating  Com- 
pany of  Boston.  ,.. 


BORING  MILL  FOR  DRIVING  BOXES. 


.\  Putnam  car  wheel  boring  machine  at  the  Collinwood  shops 
(if  the  Lake  Shore  &  Michigan  Southern  Railway  has  recently 
hcen  changed  to  adapt  it  for  boring  and  facing  driving  boxes. 
It  has  been  equipped  with  a  new  boring  bar  which  extends  down 
tlirough  the  table.  The  table  has  been  bored  out  and  fitted  with 
a  bronze  sleeve  to  guide  the  bar.  The  cutting  tool  is  held  in 
place  by  a  sliding  wedge  and  the  tool  holder  is  adjusted  by  means 
of  a  screw.  The  horizontal  head,  which  was  formerly  used  for 
facing  the  hubs  of  wheels,  was  found  to  be  too  low  for  a  12  in. 
driving  box.     This  was  overcome  by  making  a  new  sliding  ram 


BORING    MILL    FOR    DRIVING    BOXES. 

with  the  head  offset  enough  to  take  in  the  deepest  driving  box. 
The  tool  is  carried  in  a  head,  which  may  be  adjusted  by  a  screw. 
A  guard  or  shield  has  been  placed  around  the  edge  of  the  table 
to  prevent  the  clothes  of  the  operator  being  catight  by  it.  Can- 
vas curtains  are  arranged  so  that  the  machine  may  be  encased 
uiien  it  is  operating  and  thus  prevent  the  chips  from  being  spread 
broadcast  over  the  floor.  The  table  revolves  at  the  rate  of  44 
r.  p.  m.  with  a  minimum  speed  of  4'/ 2  r.  p.  m.  and  is  driven  by 
a  10  h.p.  motor.  Three  vertical  feeds  are  provided,  714,  4}i,  and 
Sl'i  in,  per  minute.  The  maximum  horizontal  feed  is  at  the  rate 
of  354  in.  per  minute  and  the  minimum  i^i  in.  per  minute. 


RAILWAY  STATISTICS. 


.  During  1905  there  came  about  no  change  in  the  order  of  lead- 
ing coimtries  with  regard  to  the  length  of  their  respective  rail- 
way systems.  After  the  United  States,  with  its  total  of  219,800 
miles,  there  follow  the  German  Empire  with  35,300  miles.  Euro- 
pean Russia  with  34,360  miles,  France  with  29,042,  British  India 
with  18,778  miles,  Austria  Hungary  with  23,939  miles,  Great 
Britain  and  Ireland  with  22,780,  Canada  with  20.717,  the  Argen- 
tine Republic  with  12,482  miles,  Mexico  with  12,300  miles,  Brazil 
with    10,503    miles.    Italy    with    10.180   miles,    Spain    with    10,180 


nii.ts,  and  Sweden  with  7,928  miles.  The  other  countries,  which 
are  not  mentioned,  possess  less  than  6,250  miles  each. 

With  regard  to  the  railway  mileage  as  compared  with  the  su- 
perficial area,  Belgium  still  heads  the  list  of  countries,  it  62^2 
square  miles  be  taken  as  the  unit  of  comparison.  Thus,  Belgium 
has  for  every  62^^  square  miles  15.4  of  railroad  track.  Saxony 
has  12.4  miles,  Baden  has  15.2  miles,  Alsace-Lorraine  have  15.2 
mife^.  Great  Britain  and  Ireland  have  i2,'/2  miles,  the  Ger- 
man Empire  has  61/2  miles,  Switzerland  has  6J^  miles,  Wiirtem- 
berg  has  6.4,  Bavaria  has  6.2,  and  Prussia  has  6.1  miles.  In  the 
case  of  the  other  continents  the  comparison  is  at  a  much  lower 
rate ;  in  the  United  States  it  falls  to  only  2.4  miles,  but  in  i9J4 
it  had  2.75  miles,  because  the  returns  for  1905  include  .Mask.i. 
with  its  huge  area  and  comparatively  small  railway  system :  with- 
out reckoning  Alaska  the  proportion  for  the  United  States  was 
2.8  miles.  In  the  other  countries  the  proportion  comes  out  only 
at  a  fraction  of  a  mile. 

With  regard  to  population,  taking  10,000  people  as  the  unit,  the 
Colony  of  Queensland  comes  first  with  66.2  miles  per  loxtoo  in- 
habitants. In  the  other  Australian  Colonics  the  proportion  is 
very  favorable,  owing  to  the  sparse  population ;  the  United  States 
have  18  miles;  in  Europe,  Sweden  heads  the  list  with  15.4  miles; 
and  then  follow  P'rance,  with  7.44  miles ;  Belgium,  with  6.54 
miles ;  Germany,  with  6.25 ;  and  Great  Britain,  with  5.5  miles. — 
The  Engineer  (^London). 


HOLDING  ON  BAR. 


An  interesting  holding  on  bar  for  rivets  up  to  J,4  in. 
is  in  use  in  the  McKees  Rocks  boiler  shop  of  the  Pitts- 
burgh &  iake  Eric  Railroad,  and  is  shown  in  the  il- 
lustration. The  springs  not  only  relieve  the  shocks  and 
make  it  easier  for  the  man,  but  it  is  possible  to  drive 
the  rivets  faster,  since  the  bar  returns  more  quickly  to 
the  head  of  the  rivet  when  the  shock  jars  it.     It  is  also 


.■••l}>W,, ,!••},,•,>,, ,:,,,,,,. 


-.»-- 


HOLDING  91^'  BAR. 

possible  to  drive  a  better  head  with  this  bar.  Under  a 
test  twelve  ^4.-m.  rivets  have  been  driven  in  a  minute ; 
twelve  hundred  )'^-'n\.  rivets  can  be  driven  in  10  hours 
and  more  than  this  with  improved  facilities  for  heating 
the  rivets.  The  bar  was  devised  by  Mr.  John  B.  Smith, 
boiler  shop  foreman,  and  wc  are  indebted  to  Mr.  L. 
H.  Babcock,  one  of  the  boiler  makers,  for  the  sketch. 


.:  BocND  THE  World  in  Forty-one  D.ws. — The  tour  of  the 
world  in  80  days,  which  formed  the  basis  of  one  of  Jules  Verne's 
fascinating  romances  about  35  years  ago,  would  seem  a  very 
slow  performance  nowadays.  Lieut. -Colonel  Burnley-Campbell, 
in  a  letter  to  the  Times,  recently  described  how  he  did  it  in  little 
more  than  half  that  time.  Traveling  by  the  Canadian  Pacific 
route,  he  left  Liverpool  on  May  3rd,  reached  Vancouver  on  May 
14th,  and  Yokohama  on  May  26th.  Departing  thence  next  even- 
ing he  traveled  across  the  island  by  rail-  to  Tsaruga.  and  sailing 
from  that  port,  a  few  hours  later  landed  at  Vladivostok  on  May 
30th,  where  he  caught  the  trans-Siberian  train  for  Moscow,  and 
arrived  there  on  June  loth,  and  finishing  the  journey  via  War- 
saw, Berlin,  Cologne,  and  Ostend  at  Dover  on  June  13th.  The 
time  consumed  on  the  journey  was  thus  40  days,  I9V^  hours,  and 
another  seven  hours  would  have  enabled  him  to  reach  Liverpool. 
The  journey  shows  wh.it  the  Siberian  railroad  has  done  in  in- 
creasing the  rapidity  of  communication,  for  before  that  line  was 
constructed  the  feat  would  have  been  impossible. — The  Mechan- 
ical Eitsineer. 


We.\lth  per  C.\pit.\. — The  wealth  per  capita  is  $1,125  '"  the 
United  States  as  a  whole,  $1,455  i"  Grertt  Britain,  $1,228  in 
France,  $751  in  Germany.  $1,247  >"  .Australia  and  $2,800  in  Cali- 
fornia. 
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We  l.car  much  as  to  the  advantages  of  high  speed  tool  steo;^ 
ill  railroad  shop.s.  hut  it  is  douhtful  if  many  of  our  shop  mau 
agers  have  any  derinitc  idea  as  to  how  much  these  steels  arc 
costing  them  to  do  a  certain  amount  of  work,  or  as  to  the  con*: 
parative  advantages  of  the  various  makes  of  these  steels.  Tlii- 
description  of  the  service  tests  made  at  the  Collin  wood  shops, 
page  348,  is  of  value  in  this  connection,  as  it  outlines  a  siniplr. 
inexpensive  method  of  obtaining  this  information  with  a  fai' 
degree  of  accuracy. 


DISTRIBUTION  OF  LABOR  CHARGES  IN  A  RAILROAD 

REPAIR  SHOP. 


.\t  the  main  repair  shops  of  one  large  railroad  system  in  whic' 

454  locomotives  were  repaired  during  the  past  year,  231  of  thiir 

at  a  labor  cost  of  more  than  $400  apiece,  the  distribution  of  il, 

cost  of  labor  was  as  follows : 

Per  Cent 

Erecting   .Shop    30.,' 

Machine    Shop 25. ♦» 

Boiler    .Shop    18.8 

.Smith     Shop     9.1 

Tin    Shop    c.i 

Cab.    Tender    Frames  and   Trucks 4.4 

Paint   Shop 2.o 

Roundhouse  and   Miscellaneous ■ir.iK--»i"'t'j^'4i. 3.8 

Total    100.0 

The  total  labor  cost  was  in  excess  of  $^50,000.  These  figure- 
convey  a  good  idea  of  the  relative  size  and  importance  of  tiii: 
various  departments.  "5 


TEAM-WORK. 


The  necessity  of  team-work  and  co-operation  in  and  between 
each  department  of  a  railroad  has  been  mentioned  many  time^ 
in  these  columns.  How  an  official,  or  a  department,  who  is  con- 
tinually looking  for  an  opportunity  to  find  fault  with  another 
official  or  department,  or  how  one  department  going  on  regard- 
less of  the  interests  of  and  without  co-operating  with  the  others, 
can  hope  to  make  a  real  record  or  success  of  its  work,  is  hard  t') 
understand. 

Mr.  VV'heatley's  article,  on  another  page,  suggests  a  number  of 
ways  in  which  the  operating  department  can  help  the  mechanical 
department  to  accomplish  better  results.  The  last  paragraph 
which  suggests  that  the  title  of  the  master  mechanic  be  changed 
to  assistant  superintendent  is  a  little  startling  and  should  receive 
careful  consideration.  The  idea  is  to  automatically  secure  closer 
co-operation  between  the  two  departments  and  to  open  up 
greater  opportunities  for  the  motive  power  official. 


SYSTEM. 


•  Illustrated  articles. 


The  following  sentiments,  which  were  expressed  by  one  of 
our  friends  who  is  engaged  in  trying  to  introduce  some  system 
into  motive  power  aflfairs,  is  worthy  of  consideration. 

"A  better  and  more  expensive  engineer  was  needed  to  stop 
the  flow  into  the  Salton  Sea  when  the  break  had  been  made 
than  is  needed  to  keep  the  Colorado  River  where  it  belongs  now 
the  break  is  closed.  Sensational  work,  such  as  damming  the 
Colorado  River,  putting  a  .ship  oflF  the  rocks,  or  keeping  engines 
going  after  they  are  in  such  shape  that  every  one  is  looking 
on.  is  more  exciting  and  pleasing  than  plodding  along  with  sys- 
tematic detail  daily  work.  Systematic  detail  work  keeps  every- 
thing going  properly  but  cuts  out  the  chance  of  having  the  lime- 
light  thrown   upon   the  performer." 

''This  element  of  pride  and  self-glory  makes  the  ordinary  tnan 
of  authority  plant  his  feet  and  balk  when  systetn  is  proposed. 
He  wants  to  do  everything  himself  and  get  all  the  glory.  If 
records  and  system  are  applied  he  feels  that  a  set  of  clerks  will 
do  his  work.  He  knows  that  if  system  is  applied  rigidly  enough 
the  proper  course  will  be  as  plain  as  the  channel  into  a  harbor 
marked  with  lighthouses  and  buoys.  Columbus  is  more  of  a 
hero  than  the  sea  captain  of  to-day  who  courses  the  ocean  with 
charts,  lighthouses  and  marked  channels  to  guide  him.  Sys- 
tematic records  are  the  lighthouses  and  buoys  which  mark  the 
channels   through   which   the   man   in   authority   should   sail   hi* 


September,  1907. 


AMERICAN    ENGINEER    AND    RAILROAD    JOURNAL 


353 


affairs.  This  man,  however,  reahzes  that  his  personal  glory 
dwindles  when  he  sails  in  charted  seas.  Hence  he  says  no  sys- 
tem for  me." 

The  suggestion  might  be  made  that  those  who  tear  that  their 
personal  glory  will  dwindle  when  sailing  in  charted  seas  should 
■get  busy"  and  chart  the  seas.  There  is  certainly  more  glory  in 
i-irting  than  in  sailing  to  someone  else's  charts.  Instead  of 
-aying  "no  system  for  me."  let  them  ■get  busy"  in  making  a 
.•system  and  then  it  will  not  be  necessary  for  it  to  be  proposed 
to  them. 


THE  ECONOMICAL  UTILIZATION  OF  LABOR.* 


Bv  Hexrv  L.  G.antt. 


THE  SUCCESSFUL  MOTIVE  POWER  DEPARTMENT 

OFnOAL. 


Here  arc  the  principles  or  rules  which  were  followed  by  one 
■  f  the  most  successful  of  our  motive  power  officials. 

1. — "Cover  current  practice  with  circulars  giving  explicit  in- 
-tructions  in  detail  for  all  employees.  Make  these  instructions 
definite  and  keep  them  strictly  up  to  date." 

II. — "Establish  measures  of  expenditure  for  the  maintenance 
and  repairs  of  equipment,  fuel,  etc..  and  see  that  they  arc  not 
exceeded."  This  can  only  be  done  by  carefully  studying  and 
analyzing  conditions  and  making  a  fair  allowance  for  the  vari- 
ous items,  or  in  other  words,  establishing  a  limit  which  those 
interested  should  strive  to  reach  and  keep  within.  Such  a  limit 
should,  of  course,  be  a  reasonable  one  and  such  that  can  be 
reached  by  careful,  systematic  effort.  It  is  then  a  matter  for 
those  in  charge  to  follow  up  cases  where  the  limit  is  exceeded 
and  apply  the  proper  remedies.  This  idea  has  been  tried  to  some 
e.Ktent,  in  various  ways  and  in  varying  degrees,  on  several  roads 
and  in  some  instances  has  failed  because  too  little  attention 
was  paid  to   analyzing  conditions. 

An  extreme  illustration  of  how  this  idea  has  been  developed 
even  to  the  point  of  setting  a  limit  for  each  man  to  reach  and 
determining  his  efficiency  is  shown  in  the  paper  on  "Shop  Cost 
Systems,"  which  was  presented  before  the  Master  Mechanics' 
Association  by  Mr.  A.  Lovell  and  reprinted  on  page  274  of  our 
July  issue,  or  in  the  paper  by  ]\Ir.  Harrington  Emerson  on  "The 
Methods  of  Exact  Measurement  Applied  to  Individual  and  Shop 
Efficiency  at  the  Topeka  Shops  of  the  Santa  Fe*'  on  page  221 
of  our  June  issue,  or  in  the  paper  by  Mr.  J.  F.  Whiteford  on 
■Roundhouse  Betterment  Work"  on  page  216  of  our  June  issue. 

.\nother  illustration  of  this  idea  is  that  of  placing  locomo- 
tives on  an  allowance  plan  or  establishing  a  cost  at  which  each 
engine  should  be  maintained.  To  be  a  success  the  performance 
sheets  must  be  more  accurately  and  carefully  compiled  and  more 
promptly  issued  than  is  now  done  on  many  roads.  This  system 
has  been  used  on  the  Northern  Pacific  Railway  for  some  years. 
It  is  also  in  use  on  the  Canadian  Pacific  Railway..  The  method 
of  keeping  the  performance  sheets  on  the  latter  road  was  con- 
sidered at  length  in  an  article  by  Mr.  H.  H.  Vaughan  in  our 
June,   1906,   issue.  -''-'^"'^;'' 

III. — "Cut  out  lost  motion  everywhere  by  keeping  a  minute 
record  of  pay-rolls  and  other  cost  statistics."  In  order  to 
digest  and  quickly  draw  accurate  conclusions  from  the  mass 
of  statistics  which  pass  through  the  hands  of  the  motive  power 
officials  they  must  be  plotted  graphically.  The  method  of  doing 
this  in  the  mechanical  department  of  the  Northern  Pacific  Rail- 
way was  described  by  Mr.  L.  .\.  Larsen,  on  page  451  of  our 
l>ecember,  1905,  issue.  This  system  was  first  used  extensively 
on  the  Chicago,   Great  Western   Railway. 

IV. — "Know   positively    what    is    doing." 

V. — "Know   what   everything   costs." 

VI. — "Know   what  it  ought  to  cost." 

VII. — "Establish  an  organization  which  is  automatic  and  will 
not  suflFer  by  the  loss  of  an  official — even  the  highest."  This  is. 
of  course,  the  most  difficult  part  of  the  problem.  It  depends  to 
;i  large  extent  on  having  fully  carried  out  and  established  the 
linnciples  noted  above,  and  to  do  this  requires  time  and  loyal 
^iid  enthusiastic  assistants.  Unfortunately  too  many  of  the  men 
■^vlio  have  undertaken  the  problem  and  have  gone  far  toward  its 
•■•olution  have  found  it  to  their  advantage  to  leave  the  service 
'and  go  where  their  efforts  were  appreciated  to  a  greater  extent. 
I'ortunately  some  of  the  railroads  have  realized  the  importance 
"f  keeping  such  men.     It  is  to  be  hoped  that  more  of  them  will  do  so. 


Those  who  have  given  even  superficial  study  to  the  subject  of 
labor  are  beginning  to  realize  the  enormous  gain  that  can  bo 
made  in  the  efficiency  of  workmen  if  they  are  properly  direct.I 
and  provided  with  proper  ai)pliances.  Few.  liowever.  have  real- 
ized another  fact  of  equal  imponance.  namely,  that  to  main- 
tain permanently  this  increase  of  efficiency  the  workman  mu-t 
be  allowed  a  portion  of  the  benefit  derived  from  it.  To  success- 
fully obtain  a  1  ig'.;  degree  of  efficiency,  however,  the  same  care- 
ful >cientific  analysis  and  investigation  must  be  applied  to  every 
I'lbor  detail  as  the  chemist  or  biologist  applies  to  his  work. 
\\  herever  this  has  been  done,  it  has  been  found  possible  to  re- 
duce expenses  and  at  the  same  time  to  increase  wages,  pro- 
ducing a  condition  satisfactory  to  both  employer  and  employee. 

Wherever  any  attempt  is  made  to  do  work  economically  the 
compensation  of  the  workman  is  based  more  or  less  accurately 
on  the  efficiency  of  his  lalx)r.  Very  fair  success  in  doing  this  ha» 
been  accomplished  in  day  work  by  keeping  an  exact  record  of 
the  work  done  each  day  by  every  man  and  by  fixing  hi*  com- 
pensation accordingly.  This  method,  however,  falls  very  far  short 
of  the  highest  efficiency,  for  ver\  few  workmen  know  the  best 
way  of  doing  a  piece  of  work,  and  scarcely  any  have  the  abilitx 
to  investigate  different  methods  and  select  the  best.  It  often 
happens,  then,  that  a  man  working  as  hard  as  he  can  falls  very 
far  short  of  what  may  be  done,  on  account  of  employing  inferior 
methods,  inferior  tools,  or  both. 

We  can  never  be  certain  that  we  have  devised  the  best  and 
most  efficient  method  of  doing  a  piece  of  work  until  we  have 
subjected  our  methods  to  the  criticism  of  a  complete  scientific 
investigation.  Many  people  who  have  been  accustomed  to  see- 
ing an  operation  performed  in  a  certain  way,  or  even  to  per- 
forming it  in  that  way  for  a  number  of  years,  imagine  they  know 
all  about  it,  and  resent  th^  intimation  that  there  may  be  some 
better  way  of  doing  it.  Anybody,  however,  who  carefully  an- 
alyzes the  sources  of  his  methods  will  find  that  the  mass  of  them 
are  either  inherited,  so  to  speak,  from  his  predecessor,  or  copied 
from  his  contemporaries.  He  will  find  that  he  knows  but  little 
of  their  real  origin,  and  consequently  has  no  ground  on  which 
to  base  an  opinion  as  to  their  efficiency*   ,. 

Even  such  a  simple  operation  as  shoveling  is  done  very  un- 
economically  in  many  places.  The  writer  has  seen  the  same 
shovel  used  for  coal,  ashes  and  shavings,  and  this  when  coke 
forks  were  available  for  the  shavings.  The  foreman  had  ap- 
parently given  the  subject  no  study  and  was  content  if  the  men 
were  at  work.  The  idea  of  working  efficiently  had  never  oc- 
curred to  him.  This  is,  of  course,  an  extreme  case,  but  it  is  a 
real  one.  and  all  degrees  of  efficiency  exist  between  this  and  the 
case  where  each  workman  is  provided  with  the  proper  implement 
and  given  a  specific  task,  for  the  accomplishment  of  which  he  i~ 
awarded  extra  compensation. 

Having  determined  thus  the  amount  of  work  that  a  man  can 
do,  we  can  usually  get  it  done  if  we  offer  the  proper  wages  for 
doing  it.  and  furnish  an  instructor  who  will  teach  the  workman 
how  to  do  it.  If  the  best  n.ethod  of  doing  a  task  is  taught  to  a 
capable  workman  to  whom  good  wages  is  paid  for  its  success- 
ful performance,  it  would  seem  that  we  had  done  enough  t<< 
assure  the  work's  being  done  that  way  permanently.  Such,  how- 
ever, is  not  the  fact,  for  while  these  conditions  will  usually  pro- 
duce the  desired  result,  they  will  not  always  maintain  it.  but 
must  be  supplemented  b>  a  fourth  condition,  namely,  a  distinct 
loss  in  ?i-ages  on  the  tart  of  the  workman  unless  a  certain  de- 
gree of  efficiency  is  mcintained. 

In  order  to  get  the  best  results  the  following  four  conditions 
are  necessary:  First.  Complete  and  exact  knowledge  of  the  best 
way  of  doing  the  work,  proper  appliances  and  materials.  Sec- 
ond. An  instructor  competent  and  willing  to  teach  the  workman 
how  to  make  use  of  this  information.  Third.  Wages  for  effi- 
cient work  high  enough  to  make  a  competent  man  feel  that  the> 
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are  worth  striving  for.  Fourth.  A  distinct  loss  in  wages  in 
case  a  certain  degree  of  efficiency  is  not  maintained.  These  four 
conditions  for  efficient  work  were  first  enunciated  by  Mr.  Fred 
W.  Taylor,  and  when  they  are  understood  their  truth  seems  al- 
most axiomatic.  They  are  worthy  of  very  careful  considera- 
tion. 

These  conditions  are  really  the  steps  that  must  be  taken  to  get 
any  piece  of  work  done  efficiently :  First.  Learn  how  to  do  it 
right,  and  how  long  it  should  take.  Second.  Teach  a  workman 
to  do  it  in  the  manner  and  time  set.  Third.  Award  the  work- 
man greater  compensation  for  doing  it  in  the  manner  and  time 
set  than  he  can  ordinarily  earn  in  any  other  manner.  Fourth. 
Make  the  conditions  of  pay  such  that  if  he  fails  to  do  the  work 
cither  in  the  manner  or  lime  set,  he  gets  only  his  day's  pay. 

Let  us  study  these  steps  one  at  a  time.  The  first  is  a  scien- 
tific investigation  of  how  to  do  the  work  and  how  long  it  should 
take.  The  fact  that  any  operation,  no  matter  how  complicated, 
can  be  resolved  into  a  series  of  simple  operations,  is  the  key 
to  the  solution  of  many  problems.  Study  leads  us  to  the  con- 
clusion that  complicated  operations  are  always  composed  of  a 
number  of  simple  operations,  and  that  the  number  of  elementary 
operations  is  often  smaller  than  the  number  of  complicated  op- 
erations of  which  they  form  the  parts.  The  logical  method, 
therefore,  of  studying  a  complicated  operation  is  to  study  the 
simple  operations  of  which  it  is  composed,  a  thorough  knowl- 
edge of  which  will  always  throw  a  great  deal  of  light  on  the 
complex  operation.  .Also  the  time  needed  for  performing  any 
comple.x  operation  depends  upon  the  time  of  performing  the 
simple  operations  of  which  it  is  composed.  The  natural  method, 
then,  of  studying  a  complex  operation  is  to  study  its  component 
elementary  operations.  Such  an  investigation  divides  itself  into 
three  parts,  as  follows:  An  analysis  of  the  operation  into  its 
elements;  a  study  of  these  elements  separately;  a  synthesis,  or 
putting  together  the  results  of  our  study. 

This  is  recognized  at  once  as  simply  the  ordinary  scientific 
method  of  procedure  when  it  is  desired  to  make  any  kind  of  an 
investigation,  and  it  is  well  known  that  until  this  method  was 
adopted  science  made  practically  no  progress.  If  it  is  desired  to 
obtain  the  correct  solution  of  any  problem  we  must  follow  the 
well-beaten  paths  of  scientific  investigation,  which  alone  have  led 
U)  reliable  results.  The  ordinary  man,  whether  mechanic  or 
laborer,  if  left  to  himself,  seldom  performs  any  operation  in  the 
manner  most  economical,  either  of  time  or  labor;  and  it  has 
been  conclusively  proven  that  even  on  ordinary  day  work  a  de- 
cided advantage  can  be  gained  by  giving  men  instructions  as 
to  how  to  perform  the  work  they  are  set  to  do.  When  these 
instructions  are  the  result  of  scientific  investigation,  the  gain 
in  efficiency  is  usually  beyond  our  highest  expectations. 

It  is  well  known  that  nearly  every  operation  can  be  and  in 
actual  work  is,  performed  in  a  number  of  different  ways;  and  it 
is  self-evident  that  all  of  these  ways  are  not  equally  efficient. 
As  a  rule,  some  of  the  methods  employed  are  so  obviously  in- 
efficient that  they  may  be  discarded  at  once,  but  it  is  often  a 
problem  of  considerable  difficulty  to  find  out  the  very  best 
method.  It  is  only  by  a  scientific  investigation  that  we  can  hope 
even  to  approximate  the  best  solution  of  any  problem. 

To  analyze  every  job  and  make  out  instructions  as  to  how  to 
perform  each  of  the  elementary  operations  requires  a  great  deal 
of  knowledge,  much  of  which  is  very  difficult  to  acquire ;  but  the 
results  obtained  by  this  method  of  working  are  so  great  that  the 
expenditure  to  acquire  the  knowledge  is  comparatively  insignifi- 
cant. 

It  has  been  demonstrated  that  whether  the  labor  is  that  of  a 
Pennsylvania  Dutch  workman  in  a  machine  shop,  a  Hungarian 
laborer  handling  stock  in  the  yard  of  a  steel-works,  or  a  skilled 
cloth  handler  in  a  bleachery.  the  amount  of  work  the  average 
workman  does  under  the  ordinary  conditions  is  only  about  one- 
third  of  what  can  be  done  by  a  proper  workman  under  the  best 
conditions.  I  could  give  other  illustrations  of  this  ratio,  which 
seems  to  be  pretty  uniform.  In  other  words,  when  a  man  sets 
his  own  task,  as  he  virtually  does  in  ordinary  day  work,  he 
usually  does  about  one-third  of  what  a  good  man  fitted  for  the 
work  can  do  under  the  best  conditions. 


As  a  result  of  our  first  step  or  our  scientific  investigation,  we 
find,  in  general,  that  it  is  possible  to  do  about  three  times  as 
much  as  is  being  done ;  the  next  problem  is  how  to  get  it  done. 
First,  I  wish  to  say  that  no  matter  how  thoroughly  convinced  we 
may  be  of  the  proper  method  of  doing  a  piece  of  work  and  of  the 
time  it  should  take,  we  cannot  make  a  man  do  it  unless  he  i< 
convinced  that  in  the  long  run  it  will  be  to  his  advantage.  In 
other  words,  we  must  go  about  the  work  in  such  a  manner  tha. 
the  workman  will  have  confidence  in  us  and  feel  that  the  com- 
pensation offered  will  be  permanent.  When  we  have  established 
this  condition  of  affairs  w-e  are  ready  to  start  a  workman  on 
the  task,  which,  when  properly  set  after  an  investigation,  is  such 
as  can  be  done  only  by  a  skilled  workman  working  at  his  be>t 
normal  speed. 

The  average  workman  will  seldom  be  able  at  first  to  do  mort. 
than  two-thirds  of  the  task,  and  as  a  rule  not  more  than  one  out 
of  five  will  be  able  to  perform  the  task  at  first.  By  constant  ef- 
fort, however,  the  best  workmen  soon  become  efficient,  and  even 
the  slower  ones  often  learn  to  perform  tasks  which  for  montli~ 
seemed  entirely  beyond  them. 

If  we  have  at  hand  such  people  that  already  have  confidenci. 
in  us  and  are  willing  to  do  as  we  ask,  the  problem  of  getting  our 
task  work  started  is  easy.  This,  however,  is  frequently  not  thi. 
case,  and  a  long  course  of  training  is  necessary  before  we  can 
teach  even  one  workman  to  perform  his  task  regularly,  for  work- 
men are  very  reluctant  to  go  through  a  course  of  training  to  gel 
a  reward,  especially  when  they  are  being  told  on  all  sides,  as  i> 
usually  the  case,  that  the  high  price  offered  will  be  cut  as  soon  a« 
they  can  earn  it  easily. 

Buying  labor  is  one  of  the  most  important  operations  in  modern 
manufacturing,  yet  it  is  one  that  is  given  the  least  amount  of 
study.  Most  shops  have  expert  financiers,  expert  designers,  ex- 
pert salesmen,  and  expert  purchasing  agents  for  everything  ex- 
cept labor.  The  buying  of  labor  is  usually  left  to  people  whose 
special  work  is  something  else,  with  the  result  that  it  is  usually 
done  in  a  manner  that  is  very  unsatisfactory  to  buyer  and  seller 
It  is  admitted  to  be  the  hardest  problem  we  have  to  face  in  manu- 
facturing to-day,  and  yet  it  is  considered  only  when  the  man- 
ager "has  time*'  or  "has  to  take  time,"  or  on  account  of  "labor 
trouble.''  The  time  to  study  this  subject  is  not  when  labor 
trouble  is  brewing,  but  when  things  are  running  smoothly  and 
employer  and  employee  have  confidence  in  each  other.  ••  "V 

Men  as  a  whole  (not  mechanics  onK)  prefer  to  sell  their  time 
rather  than  their  labor,  and  to  perform  in  that  time  the  amount 
of  labor  they  consider  proper  for  the  pay  received.  In  other 
words,  they  prefer  to  work  by  the  day  and  be  themselves  the 
judges  of  the  amount  of  work  they  shall  do  in  that  day,  thu< 
fixing  absolutely  the  price  of  labor  without  regard  to  the  wishes^ 
of  the  employer  who  pays  the  bill.  While  men  prefer  as  a  rule 
to  sell  their  time  and  themselves  determine  the  amount  of  work 
they  will  do  in  that  time,  a  very  large  number  of  them  are  will- 
ing to  do  any  reasonable  amount  of  work  the  employer  may 
specify  in  that  time,  provided  only  they  are  shown  how  it  can 
be  done  and  paid  substantial  additional  amounts  of  money  for 
doing  it.  The  additional  amount  needed  to  make  men  do  as 
nuich  work  as  they  can  depends  upon  how  hard  or  disagreeable 
the  work  is,  and  varies  from  twenty  to  one  hundred  per  cent, 
of  their  day  rate. 

ihese  facts  are  derived  from  experience  and  give  us  a  key  to 
the  intelligent  purchase  of  labor.  For  instance,  if  we  wish  to  buy 
the  amount  of  labor  needed  to  accomplish  a  certain  task,  we  must 
find  out  exactly  and  in  detail  the  best  method  of  doing  the  work, 
and  then  how  many  hours'  labor  of  a  man  suited  to  the  task, 
working  at  his  best  normal  rate  and  by  the  methods  prescribed, 
are  needed  to  perform  it. 

This  is  simply  getting  up  a  set  of  specifications  for  the  labor 
we  wish  to  buy,  and  is  directly  comparable  to  a  set  of  specifica- 
tions for  a  machine  or  a  machine  tool.  The  man  who  buys  the 
latter  without  specifications  is  often  disappointed,  even  though 
the  manufacturer  may  have  tried  earnestly  to  anticipate  his 
wishes ;  and  the  man  who  buys  the  former  under  the  same  condi- 
tions has  in  the  past  almost  universally  found  that  a  revision  of 
his  contract  price  was  necessary  in  a  short  time.     The  relative 


September,  1907. 


AMERICAN    ENGINEER    AND    RAILROAD    JOURNAL. 


355 


niportance  of  buying  labor  and  machinery  according  to  the  best 
knowledge  we  can  get,  and  the  best  specifications  we  can  devise, 
IS  best  illustrated  by  the  fact  that  while  the  purchase  price  of  a 
nrichine  may  be  changed  whenever  a  new  one  is  bought,  that  of 
the  labor  needed  to  do  a  piece  of  work  should  be  practically 
permanent  when  it  is  once  fixed.  As  I  have  said  before,  few 
men  can  work  up  to  these  specifications  at  first,  if  they  are 
properly  drawn,  but  many  men  will  try  if  they  are  properly  in- 
structed and  assured  of  the  ultimate  permanent  reward.  Most 
men  w-ill  not  sacrifice  their  present  wages  to  earn-  a  higher 
reward  in  the  future,  and  even  if  they  were  willing,  few  men 
could  afford  to.  Therefore,  while  they  are  learning  to  perform 
the  task,  they  must  then  be  able  to  earn  their  usual  daily  wages, 
and  the  reward  for  the  accomplishment  of  the  task  must  come 
in  the  form  of  a  bonus  over  and  above  their  daily  wage. 

It  is  these  considerations  that  lead  to  the  development  of  the 
Ixjnus  system  of  paying  labor,  under  which  a  man  always  gets 
his  day's  wages.  If  he  accomplishes  the  task  in  the  time  and 
manner  specified,  he  gets  in  addition  a  bonus  the  size  of  which 
<lepends  upon  the  severity  of  the  work.  The  easiest  way  to  figure 
such  a  bonus  is  to  make  it  a  proportion  of  the  time  allowed ;  for 
instance,  if  from  our  lime  study  we  find  that  three  hours  is  a 
reasonable  time  for  a  job  that  has  usually  taken  from  five  to 
ton  hours,  we  set  three  hours  as  the  time  limit  and  pay  the  work- 
man oiie-third  more,  or  for  four  hours,  if  he  does  the  work  in 
three  hours  or  less.  ^-rv-'irV.  ;•  >■  ;^;? 

If  he  does  it  in  exactly  three  hours  he  gets  pay  for  four  hours, 
or  an  increase  or  siVs  PC  cent.  If  the  work  is  done  in  two  and 
unc-half  hours  he  gets  pay  for  four  hours,  or  an  increase  in 
wages  per  hour  of  (:o  per  cent.  If  the  work  is  done  in  two  hours 
his  pay  is  still  that  which  he  would  ordinarily  get  for  four  hours, 
an  increase  of  lOO  per  cent.  If  the  study  of  the  work  has  been 
carefully  done,  and  the  t;isk  is  properly  set,  it  will  but  seldom 
'iccur  that  rt  workman  can  do  in  two  hours  the  task  for  which  he 
was  allowed  three.  We  sometimes  find,  howe\'er,  that  an  excep- 
tional man  will  do  in  two  and  one-half  hours  work  that  a  good 
man  will  need  three  hours  for.  The  large  increase  of  wages  such 
;i  man  can  earn  amply  compensates  the  exceptional  man  for 
devoting  his  time  to  the  work.   '••' 

.\s  I  have  said  before,  a  proper  task  is  always  greater  than  the 
ordinary  workman  can  perform  at  first,  and  must  be  such  as  only 
tl:c  most  skilled  can  perform.  On  the  other  hand,  when  the 
more  skilled  have  been  earning  their  bonus  for  some  time, 
and  the  less  skilled  began  to  realize  that  the  prize  is  real  and 
worth  striving  for,  they  make  every  effort  to  attain  it  and  rapidly 
improve  in  skill.  This  increase  in  efficiencj-  makes  the  payment 
of  high  wages  possible,  and  it  may  be  added  that  without  efficient 
labor,  permanent  high  wages  cannot  be  paid  indefinitely,  for 
cicry  xivstcful  operation,  every  mistake,  every  useless  move  has 
to  be  paid  for  by  somebody  and  in  the  long  run  the  Zi.'orknian  has 
to  bear  his  share. 

Good  management,  in  which  the  number  of  mistakes  is  re- 
duced to  a  minimum,  and  useless,  or  wasteful  operations  elimi- 
nated, is  so  different  from  poor  management,  in  wdiich  no  svs- 
tematic  attempt  is  made  to  do  away  with  tircse  troubles,  thr.t  a 
man  who  has  always  worked  under  the  latter  finds  it  extremely 
difficult  to  form  a  conception  of  the  former.  1  he  best  type  of 
management  is  that  in  which  all  the  available  knowledge  is  util- 
ized to  plan  all  work,  and  when  the  work  is  done  strictly  in  ac- 
cordance with  the  plans  made.  In  other  words,  that  management 
is  best  which  utilizes  labor  in  the  most  efficient  manner. 

The  best  mechanical  equipment  of  a  plant  that  money  can  buy 
avails  but  little  if  labor  is  not  properly  utilized.  On  the  other 
hand,  the  efficient  utilization  of  labor  will  often  overcome  the 
handicap  of  a  very  poor  mechanical  equipment,  and  an  engineer 
can  have  no  greater  asset  than  the  ability  to  handle  labor  effi- 
cicntlv. 


TEAMWORK. 


I.MMIGR.^NTS. — The  number  of  immigrants  admitted  to  the 
t  nited  States  during  the  year  ending  June  30.  1907,  was  1,285,349. 
The  number  admitted  during  the  previous  year,  1906,  was  1,100- 
735;  for  IQ05,  1.026,499,  and  for  1904,  812,870.  During  the  past 
ten  years,  7.208.746  have  been  admitted. 


The  motto  of  the  Santa  Fc  Employees'  Magazine  is  "Team- 
work." The  following  example  of  what  may  be  accomplished  by 
intelligent  co-operation  or  teamwork  is  cited  in  its  August  issue: 

"Some  time  ago,  with  a  view  of  ascertaining  the  facts  in  re- 
gard to  the  amount  of  material  held  at  the  shops  and  by  sec- 
tion forces,  extra  gangs,  and,  in  fact,  all  material  other  than  that 
in  the  custody  of  the  store  department,  a  thorough  examination 
was  made,  which  resulted  in  the  determination  to  collect  and 
turn  back  into  stock  all  the  material  not  actually  needed  for  cur- 
rent uses.  As  the  undertaking  progressed  large  amounts  of 
material  and  supplies  were  found.  Some  of  this  was  obsolete 
and  was  sold ;  in  fact,  special  pains  were  taken  to  gather  up  and 
seM  all  of  the  scrap  available.  The  value  of  material  taken  back 
into  stock  from  various  sources  mentioned  above,  during  the 
year  ending  June  30.  was  $1,035,032.43.  The  scrap  sales  amount- 
ed to  $i,98»,793-65."    ■";■-- 

"Mr.  Rice,  the  general  storekeeper  of  the  company,  in  sub- 
mitting his  report  upon  this  subject,  said:  'A  great  deal  of  the 
credit  for  the  proper  and  prompt  handling  of  scrap  is  due  to 
the  transportation  department  as  well  as  to  the  mechanical  de- 
partment. We  have  had  the  very  best  support  from  both  depart- 
ments in  properly  taking  care  of  the  scrap  during  the  past  year. 
1  he  same  holds  good  with  material  taken  back  into  stock,  all  of 
which  has  been  credited  to  operating  accounts.  The  figures  that 
I  have  submitted  show  plainly  the  results  that  can  be  obtained 
by  hearty  co-operation  between  all  departments.  .As  stated  be- 
fore, however,  the  credit  for  the  large  increase  shown  in  the 
figures  is  due  to  no  particular  person;  it  is  'teamwork'  between 
the  officials  and  employees  of  the  transportation,  mechanical  and 
store  departments.'"    -         .- 


LENGTH  OF  A  CURVED  LINE. 

To  THE  Editor:  .'■- 

On  page  309  of  your  August  number  I  note  a  method  for  find- 
ing the  length  of  a  curved  line.  This  is  wrong  as  can  readily  be 
seen  by  considering  the  length  of  the  perimeter  of  a  square  and  a 
circle,  of  equal  area.  Consider  a  circle  and  a  square  each  contain- 
ing 16  square  inches.  The  perimeter  of  the  square  will  of  course 
follow  Mr.  Moody's  rule  and  will  equal  i6  linear  inches,  but  the 
circumference  of  the  circle  will  be  approximately  14  3/16  inches, 
making  an  error  in  this  case  of  over  12  per  cent.,  which  is  much 
more  than  would  result  from  any  but  the  most  careless  use  of 
steppers.  If  the  rule  suggested  was  correct,  the  perimeters  of  all 
figures  would  bear  the  same  relation  to  their  area. 

Rjchinond,  Va.  .  L.  N.  Gillis. 


To  THE  Editor:     y^-^'^ ■.■'^'''..■:..  - 

In  your  August  issue  \ou  print  a  communication  by  W.  O. 
Moody  on  the  "Length  of  a  Curved  Line."  The  the;^-y  illusfited 
is  wrong,  50  obviously  so  that  it  is  hardly  necessary  to  comment 

on  it.  .':.     •  v/^;  "'■'■'^ 


.-»?    ..-: 


-According  to  Mr.  Moody,  if  the  areas  A  BCD  and  AECD  are 
equal,  the  dotted  line  .\BC  and  the  full  line  AEC,  arc  >>{  the 
same  length,  vybcrca.s.  the  full  Hnc  is  really  much  longer  than  the 
dotted  line.        -'Uvr-A ':  ■'-  John  E.  Gardner. 

Aurora,  111.  v;^^^-:':;/"  ^\^ 

Number  of  Automobiles  Built. — A  French  statistician  esti- 
mates that  about  550,000  motor  cars  have  been  manufactured  in 
the  nine  years  since  the  experiments  of  self-propelled  road" 
vehicles  first  succeeded,  and  these  machines  sold  for  more  thart 
$1,000,000,000. 


:ioCi 


AMERICAN    ENGINEER    AND    RAILROAD    JOURNAL. 


ItOrBLF.  SMOKE  JACK— PITTSDl'RGH   &  LAKE  ERIE  RAILROAD. 


AN  EVOLUTION  EM  ROUNDHOUSE  SMOKE  JACKS. 


Pittsburgh  &  Lake  Erie  Railroad. 


The  Pittsburgh  &  Lake  Erie  Railroad  was  one  of  the  first  to 
experiment  with  and  adopt  a  smoke  jack  with  a  very  large  open- 
ing at  the  bottom,  such  as  is  now  coming  into  quite  general  use. 
Fig.  I  shows  the  first  example  of  this  type,  which  was  introduced 
on  that  road  in  1903.  The  end  doors  did  not  prove  satisfactory 
and  the  slope  to  the  stack  was  not  steep  enough  and  offered 
more  or  less  resistance  to  the  smoke  ^and  gas.  This  was  suc- 
ceeded by  the  type  of  jack  shown  in  Fig.  2.  The  end  doors  were 
done  away  with  and  the  slope  to  the  stack  was  made  considerably 
steeper  than  on  the  earlier  type,  with  the  result  that  the  smoke 
and  gases  passed  off  more  readily.  While  this  was  very  much 
more  satisfactory  than  any  other  type  of  smoke  jack  which  had 
b.'en  used  up  to  that  time,  the  result  was  still  not  all  that  was  to 
be  desired  and  recently  the  form  of  jack  shown  in  Fig.  3  was 
adopted.  This  is  a  double  jack,  having  two  openings  through 
the  roof,  and  is  of  such  length  that  not  only  does  all  of  the  smoke 
from  the  stack  pass  into  it,  but  also  any  steam  from  the  pop 
valve  and  whistle  or  other  parts  of  the  locomotive. 

The  opening  at  the  bottom,  35  ft.  long  and  10  ft.  wide,  is  2'^ 


-gj— -T 


'^Dami>er 


I    J  Double 
I    2      doo!\ 


times  as  long  and  about  2!/  times  as  wide  as  the  earlier  types. 
The  section  through  the  upper  part  of  each  stack  of  the  double 
jack  is  a  rectangular  shape  3  ft.  6  in.  wide  by  5  ft.  long,  in  place 
of  a  circular  section  30  in.  in  diameter  as  used  with  the  earlier 
single  jack.  The  area  of  each  stack  has  therefore  been  increased 
from  700  to  2520  sq.  in.,  the  total  stack  opening  for  the  double  jack 
b»;ing  5040  sq.  in.,  or  seven  times  as  large  as  that  of  the  older 
types.  The  details  of  the  construction  are  clearly  shown  'on  the 
drawings.  The  jack  is  of  wood,  the  side-boards  being  ^  x  3^  in. 
pine  flooring  thoroughly  dried.  The  T  and  G  joints  are  painted 
with  fire  resisting  paint  before  being  laid.  The  interior  surface 
of  the  jack  is  made  as  smooth  as  possible  to  avoid  a  lodging 
place  for  sparks,  and  is  painted  with  three  coats  of  Quest  cold 
water  paint,  manufactured  by  Mr.  W.  O.  Quest,  McKees  Rocks. 
Pa.  The  outside  surface  below  the  roof  is  painted  with  two 
copis  of  white  lead  linseed  oil  paint,  and  the  outside  surface  above 
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FIG.    1. — FIR.^^T   TV"F.  OF   .«MOKE   JACK    WITH    LAROF.   OPKNINT,. 


FIG.   2. — 3EC0NK  TVI'E  CI'    .SMOKF    TACK. 
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FIG.   3. — ARRANGEMENT   AND  DETAILS   OF   DOUBLE   SMOKE   JACK. 


the  roof,  where  Ruberoid  roofing  is  not  specified,  is  painted 
with  three  coats  of  the  same  paint.  These  jacks  have  been  in 
use  at  three  of  the  roundhouses  (Xewell,  Q)llege  and  New  Cas- 
tle Junction)  for  some  time,  and  have  given  very  satisfactory 
results.  We  are  indebted  to  Mr.  A.  R.  Raymer,  assistant  chief 
engineer,  for  drawings  r.nd  information. 


The  Stea.m  Trials  of  the  Lusitama. — To  those  most  direct- 
ly interested  in  the  results  of  these  trials  of  this  great  Cunard 
liner,  which  is  one  of  the  two  largest  vessels  that  ever  left  the 
ways  in  a  builder's  yard,  as  well  as  to  those  who  travel  over  the 
Atlantic  highway,  and,  indeed,  to  the  nation  as  well,  the  evi- 
dences of  superiority  in  speed,  in  comparative  absence  of  vibra- 
tion, and  in  general  comfort  and  convenience  aboard,  must  ap- 
pear eminently  satisfactory.  But  to  engineers  chiefly,  and  to 
those  who  have  watched  the  progress  of  naval  architecture  and 
engineering  ever  since  the  steam  turbine  seriously  challenged 
the  supremacy  of  the  reciprocating  engine,  the  information 
gained  in  the  engine  room  of  this  steamer  during  her  2,000  miles 
trial  voyage  is  especially  interesting,  as  it  settles,  as  far  as  a 
trial  can  settle,  certain  questions  about  which  engineers  were 
divided,  and  upon  which  no  experimental  data  on  such  a  scale 
before  existed.  In  the  first  place,  though  the  turbine  was  chosen 
for  this  vessel,  after  careful  consideration  of  the  problem,  as 
being  the  only  engine  capable  of  exerting  the  requisite  power  in 
the  space  accorded  to  the  machinery,  doubts  existed  as  to  the 
power  which  could  be  developed  by  this  new  type  of  engine 


turbines,  not  to  mention  the  many  constructive  difficulties  which 
presented  themselves,  the  64.600-horse-power  deve'.oped,  as  meas- 
ured by  the  torsion  dynamometers,  has  fully  confirmed  the  cal- 
culations, and  the  shin  maintained  a  mean  speed  of  25.4  knots 
over  the  course,  which  was  considerably  better  than  the  con- 
tract demanded.  To  attain  such  a  result  without  the  assistance 
of  experimental  facts  on  a  similar  scale  represents  the  exercise 
of  the  greatest  skill  and  scientific  precision,  which  ought  to  dis- 
pose of  the  contention  sometimes  made  that  steam  turbine  de- 
sign is  executed  by  rule  of  thumb  and  hit  and  miss  principles 
rather  than  by  judgment  combined  with  mathematical  calcula- 
tion and  such  experimental  knowledge  as  is  available. — Frojii 
the   Times  (London)   Engineering  Su Implement. 


Study  Mex. — To  attain  to  the  highest  success  as  an  engine. r 
you  should  not  only  be  able  to  reach  correct  conclusions  quickl\ 
when  you  have  the  facts  before  you  for  direct  observation,  but  you 
should  also  have  the  power  to  draw  correct  conclusions  quickly 
from  information  which  comes  to  you  through  other  men.  This 
power  comes  largely  from  knowing  men.  To  attain  to  the  high- 
est success  as  an  engineer  you  must  not  be  the  type  of  a  man 
who  knows  how  to  do  things  excellently  but  cannot  tell  others 
how  to  do  them — the  man  who  gets  knowledge  abundantly  but 
can  apply  it  only  through  his  own  fingers.  Instead  of  devoting 
your  energy  simply  to  increasing  your  own  output  by  50  or  even 


100  per  cent.,  it  is  far  better — you  make  yourself  more  useful  to 
built  on  a  design  of  unprecedented  size,  and  driving  screw  pro-  the  world — by  using  your  energy  to  increase  the  output  of  each 
pellers  at  a  speed  some  two  and  a  half  times  that  at  which  ma-  of  one  hundred  men  by  10  per  cent.  The  world  recognizes  this 
rine  shafts  of  comparable  size  usually  revolve.  Notwithstand-  by  awarding  the  prizes  to  the  administrators. — Mr.  John  F.  Hay- 
Jng  the  absence  of  information  on  the  working  of  such  gigantic      ford,  at  the  Thomas  S.  Clarkson  Memorial  School  of  Technology 
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|M)li:l  K    SMiiM      I  \(   K  — I'|TT>i;l"Rr.H    &   I.AKF.    KRIi'    RAI  I.ROAH. 


AN  EVOLUTION  IN  ROUNDHOUSE  SMOKE   JACKS. 


PiTTsurRfiH  &  L.\Kt  Ekik  Railroau.;' 


T  hi!  Pitt>I)iirjih  &  Lake  Eric  Railroad  was  one  of  the  first  to 
experiment  with  and  adopt  a  smoke  jack  with  a  very  large  open- 
in.i;  at  the  liottom.  such  as  i>  miw  cuming  iiitu  finite  general  use. 
\-'\%.  \  shows  the  first  example  <>f  this  type,  which  was  introduced 
on  that  road  in  1903,  The  end  d<x)rs  did  n<it  prove  satisfactory 
and  the  slope  tn  the  stack  was  not  steej)  enough  and  offered 
more  or  less  resistance  to  the  smoke  and  gas.  This  was  .>uc- 
ceeded  by  the  type  of  jack  shown  in  Fig.  2.  The  end  doors  were 
done  away  with  and  the  slopr  to  the  stack  w.-i<  made  considerably 
.steeper  than  on  the  earlier  type,  with  the  result  that  the  smoke 
and  gases  i)assed  off  more  readily.  W'liile  this  was  very  much 
m.)rc  satisfactory  than  any  other  type  of  smoke  jack  which  had 
b -ert  used  up  to  that  tune,  the  result  was  still  not  all  that  was  to 
be  desired  and  recciuly  the  form  of  jack  shown  in  I'ig.  3  was 
adopteil.  This  is  a  double  jack,  having  two  openings  through 
the  roof,  and  is  of  such  length  that  not  only  docs  all  of  the  smoki- 
ifii>itt  the  Stiick  pass  into' it,  bill  aLso. any  steani  from  the  p-ip 
valve  and  whistle  or  other  parts  of  the  ItKomotive. 

The  opening  at  the  bottom.  .^5  ft.  long  an«l   ip  ft  wide,  is  i'^ 


times  as  long  and  about  J'j  times  as  wide  a-  the  e.irlier  type's, 
i  he  section  through  the  upper  part  of  each  >tack  of  the  doubl'- 
jack  is  a  rectangular  shai)e  .?  ft.  0  in.  wide  by  3  ft.  long,  in  p!a«.v 
of  a  circular  sisrtion  30  in.  in  di.imeter  as  used  with  the  earlier 
single  j.ick.  'I  be  area  of  each  stack  has  therefore  been  increasj.'^i 
fri«m  7ooto  J5_>:)  >(|.  in.,  the  total  >tack  opening  for  the  <loul)le  jack 
b'.ing  5040  sq.  in.,  or  se\en  times  as  large  as  that  of  the  older, 
types.  The  <letails  of  the  construction  are  clearly  shown  on  tliv 
drawings.  The  jack  is  of  wood,  the  side-boards  being  f^  x  3!-^  ip/ 
rit^c  flooring  thoroughly  dried  The  T  and  G  joints  are  painted 
with  fire  resisting  paint  before  being  laid.  The  interior  surface 
of  the  jack  is  made  as  smooth  as  possible  to  avoid  a  lodging 
place  for  sparks,  and  is  painted  with  three  coats  of  Quest  cold 
water  paint,  manufactured  by  Mr.  W.  O.  Quest,  McKees  Rocks. 
Pa.  Tiie  outside  surface  below  the  roof  is  painted  with  two 
oo-'ts  of  white  lead  linseed  oil  paint,  and  the  outside  surface  above 
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FIC.    3. — AkKAN(;EMKXT   AX».l>EtAItiS   tit;  iJOi^llUt   S  JACK.- 


tiic  roof,  where  Kubcroid  moling  is  not  spcciticil.  is  paintcil 
A!ih  three  coats  of  the  same  jKiint.      I  licse  jacks  have  been  in 

i~c  at  three  of  the  roundhouses  (  Xewell.  College  and  Xew  Cas- 
-ie  Junction)  for  some  time,  and  liave  yiven  very  satisfactory 
results.     We  are  indebted  to  Mr.  .\.   K.   Raymcr.  assistant  chief 

njiineer.   for  drawings  r-nd  ii^f"  rniatioiiv;' .VV'^    :V  '     ■' '    -^  .v.    " 


TnK  Stka.m  Tkials  of  thk  Llshania.— T(>  those  most  Hirect- 
,^    interested   in   the   results  of  these  trials  of  this   great   Cunanl 
Uirieri  which  is  one  of  the  two  largest  v'es.scls  that  vver  left  tlii- 
'.ay.-  iti  a  builders  yard,  as  well  as  to  those  who  travel  over  ilie 
\tlantic   highway,   and.    indeerl,   to   the   nation   as    well,   the  ovi- 
liiices  of  -injeriority  in  speed,  in  ci>mj>arative  absence  of  vibra* 
I'U,  and   in  general  comfort  and   cnnvenience  ab<iard,  niust  ap-' 
i"ar   eminently    satisfactory.      But    to   engineers   chiefly,   and    to; 
hose  who  have  watched  the  progress  of  naval  architecture  an  I 
•  ngiiuering    ever    since    the    steam    turbine    seriousl}    challenge  1 
ihe    snjiremacy    of    the    recii)rocating    engine,    tlii*    information 
gained  in  the  engine  room  of  this  .steamer  (luring  her  J.ooo  miles 
trj.'.l    voyage   is   e^)ecially    interesting,  as   it   settles,  as  far  as  a 
vrial   can    settle,   certain    (piestions   alv)Ut    which    engineers    were 
'iivided,  and  upon   which   no  e.\i)erimental  data  on   such   a  .scale 
before  existed.     In  the  tirst  pl.ice.  though  the  turbine  was  chosen 
■'•r  this   vessel,   after   careful   consideration   of  the   problem,  as 
'ning  the  i>nly  engine  capable  of  exerting  the  requisite  wwer  in 
he    space   accorded   to   the   machinery,   doubts   e.visted  as   to   the 
lower   which   could   be    developed   by   this   new   type   of   engine 
'"lilt  on  a  design  of  unprecedented  size,  and  driving  screw  pro- 
I'vllers  at  a  speed  some  two  and  a  half  times  that  at  which  ma- 
rine  shafts  of  comparable   size   usually   revolve.     Xotwithstand- 


turbinefi.  Hut  t<>  niention  t^K^  many  constnKtive.'tlitfii""1t'cs  which. 
presented  thitn.-.cKcS,. the  .64/!Op-horse-|»t»w<.'r 'tlcv«;i)pe<lj  as  meiis* 
ured  by  the  tor>ion  dynani<»ni<'ters,  lias  fuHy  cont'irnud  the  cal- 
culations,, and  the  shij)  mainiainecl  .i  mean  speetl  of  .25.4  knots 
over  thv  course,  which  was  consiflerably  better  th:in  the  con- 
trat't  <lcnuamled.  To  attiiin  such  a  result  Avithout  tJie  assistatwe 
"of  experimental  facts  on  a  similar  scale  represents  Jhe  exerci>-' 
V>f  the  greatest  skill  ;in<l  scientitic  precision,  which  ought  to  dr*.-. 
p«isc  of  the  contention  sometimes  nia«lv  that  >teani.  lurln'ne  «lc- 
sign  is  execiitetrby  rtilie  of  tliuiwh  and  hit  .in4  t«^J?s  principle- 
rather  than  by  judgment  cmnbincd  with  mathematical  calcular 
tion  .and  siKh  ex]terimental  knowledge  as  i;?  av-Tilablc-r-Tri^fjir 
ibc  Times   U-wnhni)   Jiii^iurcrmii-Stif^^^  ^ 


Siviiy  Mkn. — To  attain  to  the  highe-st  success  as  an  eiijjini  - 
yf>u  shouhl  not  itnly  be  able  to. reach  correct  c«Jt«cUrsii>ns  quick  1. 
when  yi>u  have  the  fact,- before  you  fx>r  direct  ob-vrvation.  but  \><\\ 
should  also  have  the  poycer  to  cltaW  correct  eiHiclusiims  quickly 
from  informatioti  which  comes  to  yr.u  throughotlur  men.  litis 
power  comes  largely  from  knowing  tnen.  To  attain  to  the  high- 
est success  as  an  engineer  ><>u  mu-t  not  be  the  tyi)e  of  a  man 
who  knows  bow  to  do  things  excellently  but  cannot  tell  others 
how  to  do  them— the  man  who  gets  knowledge  a.bun<lantlv  but 
cm  apply  it  only  through  hi-  own  fingers.  Instead  of  devt-ting 
y(>ur  energy  simply  to  increasing  your  own  oiuput  by  50  c>r  even 
100  per  cent,,  it  is  far  better — you  make  yourself  more  useful  to 
the  world — by  using  your  energy  to  increase  the  output  of  each 
of  one  hundred  men  by   10  per  cent.     The  world  recognizes  this 


by  awarding  the  prizes  to  the  administratftrs.— .1/r.  John  P.  //iiv- 
'"g  the  absence  of  inform.-ition  on  the  working  of  such  gigantic      f<^rd.  at  the  TIioiims  S.  Clarksvii  Memorial  Schopl  of  1  cchnolo'^x 
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LONGITUDINAL  SECTION    THROfCH    BOILER — PENNSYLVANIA   RAILROAD   PACIFIC  TYPE   LOCOMOTIVE. 

LARGEST  PASSENGER  LOCOMOTIVE. 


1 


Pennsvlva'Nia  Railroad. 


In  the  July  issue  of  this  journal,  pages  266  and  267.  appeared 
the  general  elevation,  photograph  and  a  brief  description,  with 
dimensions,  of  the  largest  passenger  locomotive  ever  built,  which 
was  recently  completed  at  the  Pittsburg  shops  of  the  American 
Locomotive  Company,   for  the  Pennsylvania   Railroad. 

This  locomotive  has  24  x  26  in.  simple  cylinders,  carries  205 
lbs.  boiler  pressure  and  weighs  in  working  order  269,200  lbs. 
The  tractive  effort  with  80  in.  drivers,  is  32,700  lbs.  As  sup- 
plementary to  the  general  description  given  in  that  article  the 
more  important  details  are  considered  in  this  article. 

Boiler. — The  boiler  is  of  the  straight  top  radial  stay  type, 
measuring  7954  in.  outside  diameter  at  the  front  ring  and  8354 
in.  outside  diameter  at  the  dome  course.    The  tubes  are  21  ft.  in 


CROSS   SECTIONS    THROUCH    BOILER. 

length,  2^4  in.  in  diameter,  and  343  in  immh.r.  '1  his  num- 
ber of  tubes  occupies  but  27.2  per  cent,  of  the  area  of  the 
boiler  at  the  front  tube  sheet,  a  figure  somewhat  lower  than  is 
ordinarily  found  in  recent  large  boilers.  1  he  arrangement  of 
the  tubes  in  the  sheet  is  shown  in  one  of  the  illustrations : 
they  are  set  with  13/16  in.  bridges.  The  shell  is  made  up  of 
three  cylindrical  sheets,  each  of  them  Ji  in.  thick  and  varying 
from  89  3/16  in.  to  106  9/16  in.  in  length.  The  front  tube  sheet 
is  set  some  distance  back  into  the  first  barrel  sheet,  making  it 
49^4  in.  back  of  the  center  line  of  the  stack  and  giving  a  front 
end  Ssl/i  in.  in  length,  a  figure  somewhat  larger  than  the  diam- 
eter of  the  front  end. 

The  grate  area  is  68.8  sq.  ft.,  making  it  the  largest  grate  of  any 
passenger  locomotive  burning  soft  coal,  on  our  records.  The 
grate  slopes  forward,  the  front  end  being   14  in.  lower  than  at 


the  back  and  giving  a  throat  over  23  in.  in  depth.  The  mud  ring 
is  4J/2  in.  wide  on  all  sides,  the  water  spaces  being  somewhat 
wider  near  the  top.  Both  the  outside  and  inside  sheets  slope 
inward  due  to  the  extreme  width  of  8014  i"-  at  the  grate  level 
The  crown  staj'S  are  fitted  with  turnbuckles  so  that  they  can  be 
adjusted  and  each  will  bear  its  proper  share  of  the  load.  The 
injector  feed  is  through  an  internal  pipe,  as  has  been  the  custom 
on  the  Pennsylvania  Railroad  for  some  time,  this  pipe  coming 
from  a  double  check  valve  chamber  on  the  back  head,  and  con- 
sisting of  a  2fi  in.  copper  pipe,  to  a  point  just  ahead  of  the 
crown  sheet,  where  it  is  continued  by  a  2]/^  in.  iron  pipe  to  a 
discharge  at  about  the  water  level  near  the  front  tube  sheet. 
The  grate  is  served  by  a  single  fire  door  20  in.  wide,  set  22yi 


HALF  VIEW   OF   REAR   HEAD   AND   SECTION   THROUGH    FiREUO.^. 

in.  above  the  bottom  of  the  mud  ring,  or  slightly  above  the  level 
of  the  bottom  of  the  barrel. 

The  boiler  is  supported  on  the  frames  by  four  plates  between 
the  cylinders  and  the  fire-box  and  by  a  sliding  support  at  the 
front  end  of  the  fire-box  and  a  deep  plate  at  the  rear. 

The  placing  of  so  large  a  boiler  on  a  frame  carried  by  80  in. 
drivers  has  thrown  it  to  such  a  height  that  it  has  been  neces- 
sary to  place  the  bell  and  the  whistle  off  to  one  side  of  the 
center  line  and  inclined  diagonally  outward  so  as  not  to  exceed 
the  clearance  limits  at  these  points.  The  stack  is  but  igyi  in. 
high  above  the  boiler,  but  i'^  continued  on  the  inside  of  the  front 
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CYLINDERS PACIFIC    TYP".    lOCTr.TOrr.t — P::XNSYLV.VNI.\    RAILHOAD. 


end  by  a  draft  pipe  with  a  very  large  flaring  bottom.  The  ex- 
haust nozzle  is  ii"/^  in.  below  the  center  line  of  the  boiler.  The 
adjustable  diaphragm  plate  is  located  in  front  of  the  exhaust 
nozzle.  ;-;  ;i - 

Cylinders. — The  accompanying  illustration  will  show  the  gen- 
eral construction  of  the  cylinders,  which  are  the  largest  ever 
applied  to  a  passenger  locomotive.  The  chambers  for  the  i6  in. 
piston  valves  have  beeti  thrown  4  in.  outside  of  the  center  line 
of  the  cylinders  in  order  to  bring  them  in  the  same  plane  with 
the  Walschaert  valve  gear.  The  steam  passages  have,  of  course, 
been  made  liberal  and  designed  with  easy  curves  so  as  to  be 
able  to  furnish  these  very  large  cylinders  with  sufficient  steam 
at  high  speed.  The  exhaust  passage  is  on  the  outside,  steam  be- 
ing admitted  at  the  center  of  the 
valve  chamber.  The  port  leading 
from  the  valve  chamber  to  the  cylin- 
ders is  almost  straight  and  is  iH  i'l- 
wide  and  21  in.  long  where  it  enters 
the  cylinder.  These  cylinders  meas- 
ilre  1221/2  in.  in  width  at  the  upper 
p'lrt  of  the  valve  chamber,  making 
tliem  wider  than  the  bumper  beam  is 
long.  They  are,  however,  exceeded 
1\v  one  inch  in  width  by  the  running 
board  of  the  cab.  The  connections 
for  relief  valves,  both  vacuum  and 
pressure,  as  well  as  for  the  lubricat- 
ing pipes,  are  shown  in  the  illustra- 
tion. 

/  'akvs. — One  of  the  illustrations 
*^hows  a  drawing  of  the  16  in.  pis- 
ton valves,  which  we  believe  are  the 
largest  piston  valves  ever  applied  to 
a  locomotive.  They  have  a  travel  of 
7  in.  and  are  made  with  i  5/16  in. 
outside  lap  and  J4  in.  inside  clear- 
ance. They  are  set  with  a  constant 
lead  of  14  '"•  The  gear  is  of  the 
\\'alschaert  type  and  the  difficulty  of 
the  location  of  the  link  with  a  loco- 
motive having  a  four-wheel  truck,  has 


in  this  case  been  solved  in  a  manner  similar  to  that  used  on  several 
of  the  recent  locomotives  by  the  use  of  an  outside  support  extend- 
ing from  the  guide  yoke  to  a  cross  brace  just  back  of  the  first  pair 
of  drivers.  In  this  case,  however,  the  support  consists  of  two 
cast  steel  channel  section  bars,  on  which  rest  the  bearings  for 
the  trunnion  of  the  link,  the  link  itself  extending  downward  be- 
tween the  two  bars.  The  connection  of  the  radius  bar  to  the 
reverse  shaft  is  made  through  a  slip  joint.  The  reach  rod  con- 
nects directly  to  the  vertical  arm  of  the  reverse  shait  and  has 
a  bearing  on  the  side  of  the  fire-box  just  back  of  which  is  a 
hinged  joint  from  which  a  short  section  connects  directly  to  a 
hand  operated  reverse  lever. 

Frames. — The   frames   are  of  cast   steel,   the   main   and   front 
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TRAILER   TRUCK. 


frame  being  in  one  section,  which  measures  6  in.  in  width  and 
SH  in.  deep  at  the  pedestals  and  is  5J^  x  lo  in.  in  section  below 
the  cylinders.  It  assumes  a  plate  form  between  the  cylinders 
and  the  first  driving  pedestal  where  it  is  narrowed  down  to  3 
in.  in  thickness  and  is  24  in.  deep.  This  method  gives  flexibility 
at  a  point  where  difficulty  is  experienced  with  breakage  in  these 
very  large  and  heavy  frames.  The  trailer  frame  is  in  two  parts, 
both  being  of  plate  design,  the  inner  one  being  2^2  in.  thick  and 
the  outer  ij^  in.  thick.  These  are  spaced  18  in.  apart  and  the 
trailing  wheel  comes  between  them.     The  inner  one  is  securely 
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bolted  in  a  recess  in  the  main  frame  and  the  outer  one  is  secured 
by  cast  steel  filling  pieces  at  its  ends. 

Clip  pedestal  binders  are  used,  being  secured  by  three  i]4  '" 
bolts  at  either  end.  The  fastening  at  the  cylinders  is  by  two 
if^  in.  vertical  bolts  front  and  back  and  by  nine  V^  in.  hori- 
zontal bolts.  The  frame  bracing  has  been  given  careful  atten- 
tion and  broad  cast  steel  plates  are  secured  between  the  upper 
rails  at  two  points  in  the  main  frame,  one  being  over  the  front 
pedestal  and  the  other  between  the  second  and  third  pair  of 
drivers.     There   are  also   several   cross   ties,  binding  the  lower 

rails  together,  as  well  as  the  heavy  cross 
bar  at  the  front  end  of  the  fire-box. 

Trailer  Truck. —  The  accompanying  illus- 
tration shows  the  details  of  the  radial  type 
of  trailer  truck  which  has  been  applied  to 
this  locomotive ;  it  consists  of  a  frame 
hinged  at  the  forward  end  and  secured  by 
a  spring  centering  device  in  the  rear.  The 
journal  boxes  are  secured  to  this  frame. 
On  top  of  the  boxes  are  caps  arranged  with 
grooves  for  rollers,  the  center  line  of  the 
rollers  being  radial  to  the  movement  of  the 
truck.  Above  the  rollers  is  a  cap  or  spring 
."^eat  having  similar  grooves  on  its  lower 
surface.  The  V-shaped  pieces  spanning  the 
springs  act  as  guides  and  prevent  any  side 


I 


Ji  p  all  iIiiub'i 


-48^*- 


|— *B>A — 4^-3«<^-H 


■« •„    i  wa"  »| 


j^-a«^^ 


CAST   STEEL   FRAMES — PENNSYLVANIA    PACIFIC   TYPE   LOCOMOTIVE. 


September,  1907. 


AMERICAN    ENGINEER    AND    RAILROAD    JOURNAL. 


361 


iiiotion  of  the  spring  or  cap.  The  spring  centering  device  is  il- 
lustrated in  the  cross  section  of  the  locomotive  shown  on  page 
:(ib  of  the  July  issue  of  this  journal. 

The  equalizing  system  is  continued  for  the  three  drivers  and 
trailer  truck  on  each  side  of  the  locomotive.  The  springs  are 
mounted  above  the  frames  over  the  boxes  in  every  case  and  are 
secured  to  an  equalizer  located  between  the  frame  rails  by  hang- 
•rs  spanning  the  frames.  Connection  to  the  trailing  truck  is  made 
by  a  long  equalizer  set  diagonally  so  as  to  connect  to  the  out- 
side spring  of  the  trailer  and  to  the  back  of  the  spring  over  the 
rear  driver,  the  front  hanger  being  inside  the  frames. 


NEV  DESIGN  OF  PEDESTAL  BINDER. 


On  an  order  of  six  lo-wheel  passenger  locomotives  recently 
finished  at  the  Baldwin  Locomotive  Works  for  the  New  York, 
Chicago  &  St.  Louis  Railroad,  is  found  an  interesting  design  of 
pedestal  binder,   which   is   shown   in  the  accompanying  illustra- 
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of  the  holes,  a  cast  steel  \oke  is  provided  which  spans  the  pedes- 
tal jaws  and  the  filling  piece  and  is  fitted  with  a  2J4  '"•  set  screw 
on  one  end  operating  against  a  seat  having  a  nub  w-hich  fits  in 
a  recess  in  the  outside  of  the  jaw.  A  lock  nut  is  provided  on 
the  set  screw.  Provision  is  also  made  for  preventing  the  yoke 
from  falling  to  the  track  in  case  the  set  screw  becomes  loosened 
by  two  clips  or  stops  secured  to  the  bottom  of  the  jaw. 

The  cast  iron  filling  piece  is  carefully  designed  to  give  light- 
ness and  the  cast  steel  yoke  is  given  a  section  at  its  weakest 
point  of  I  7/16  X  2y2  in.,  making  it  practically  immune  from 
breakage.     Provision  is  made  for  a  wedge  adjusting  screw. 


A  REGENERATIVE  REVERSE  PLANING  MACHINE. 


Under  this  caption  the  Engineer  (London)  describes  an  in- 
teresting planer  recently  brought  out  b\'  Joshua  Buckton  &  Com- 
panj',  Leeds,  England.  Recoil  springs  are  placed  near  the  back 
of  the  machine  which  are  capable  of  absorbing  the  energj-  of  the 
parts  that  move  and  have  to  be  reversed,  and  restore,  during 
acceleration,  the  energy  that  would  otherwise  be  wasted.  "Screws 
pass  through  these  springs,  and  lie  along  the  whole  length  of 
the  bed.  Adjustable  on  these  screws  are  heavy  bronze  nuts,  and 
against  these  nuts  impinge  knockers,  attached  in  fixed  position. 
The  stroke  can  be  adjusted  while  the  machine  is  running,  and 
the  alteration  in  the  position  of  the  nuts  does  not  disturb  the 
synchronism  of  the  belt  striking  motion  with  the  spring  com- 
pression." \;:;  .-    '  - 

"It  will  be  understood  that  while  the  return  stroke  of  the  ma- 
chine takes  place  at  the  constant  speed  of  180  ft.  per  minute, 
the  cutting  stroke  can  be  varied  through  change-speed  gearing, 
but  although  the  total  range  of  speed  which  gives  the  slowest 
cutting  speed  of  20  ft.  and  highest  return  speed  of  180  ft.  is  in 
the  ratio  of  9  to  i,  yet  no  adjustments  are  required  between  the 
iiighest  and  the  slowest  speed,  and  there  is  no  difference  in  the 
accuracy  of  the  line  of  reversal." 

Ammeter  diagrams,  which  are  reproduced,  indicate  that  the 
amount  of  power  required  at  reversal  is  only  slightly  greater 
than  while  cutting,  and  in  some  cases  is  even  less.  An  illustra- 
tion of  some  of  the  work  which  was  done  on  the  machine  shows 
a  remarkable  accuracv  of  reversal. 


"  Cast  steel  Yoke  ! 

NEW    DESIGN    OF    PEDESTAL   BINDERS. 

tion.    These  locomotives  have  20  x  26  in.  cylinders,  T2  in.  driv- 
ers and  weigh  about   156,350  lbs. 

The  binder  consists  of  two  principal  parts,  one  being  a  cast 
iron  filling  block  fitted  between  the  jaws  of  the  pedestal  in  a 
similar  manner  to  that  used  with  the  large  bolt  type  of  binder. 
In  this  case,  however,  instead  of  a  single  large  bolt  passing 
tlirough  the  jaws  with  its  accompanying  weakness  at  the  sides 


Decapod  Pushing  Locomotives. — The  si.x  locomotives  of  the 
2-10-0  type  recently  delivered  to  the  Buffalo,  Rochester  and 
Pittsburg  Railroad  by  the  .American  Locomotive  Co.  are  in  ser- 
vice between  Clarion  Junction  and  Freeman,  Pa.  .\t  this  point 
there  is  a  ruling  grade  for  north-bound  trains  of  58  ft.  to  the 
mile,  with  numerous  curves,  the  sharpest  of  which  are  8  degrees. 
Heretofore  3350  tons  have  been  handled  up  this  grade  with  two 
consolidation  locomotives,  each  with  a  tractive  effort  of  38.000 
pounds,  one  being  used  at  the  rear  end  as  a  pusher.  The  rating 
of  one  of  the  same  locomotives  from  Punxutawney,  Ernest  or 
DuBois  to  the  foot  of  the  grade  is  3,500  tons.  With  track  im- 
provements which  are  now  in  progress,  it  is  expected  that  with 
the  same  class  of  consolidation  engine  it  will  be  possible  to 
handle  4,000  tons  to  the  foot  of  the  Clarion  hill  from  either 
Punxutawney,  Ernest  or  DuBois,  and  the  decapod  engines  have 
been  ordered  in  aniicipation  of  these  track  improvements,  and 
are  expected  to  handle  a  train  of  4,000  tons  up  Clarion  hill  with 
a  consolidation  at  the  head.  These  locomotives  were  illustrated 
in  this  journal  in  April,  1907.  page  13J,  and  May,  1907.  page  188. 
They  have  24  x  28  in.  cylinders,  52  in.  drivers,  80  in.  boiler  car- 
rying 210  lbs.  of  steam  and  a  tractive  effort  of  55,350  lbs. 


What  Railroads  H.we  Done. — Did  }t)u  ever  stop  to  think 
that  Omaha,  or  even  Denver,  is  to-day.  thanks  to  this  railroad 
service,  nearer  to  New  York  City  than  Philadelphia  was  in  1764, 
when  Benjamin  Franklin  amused  himself  for  three  and  a  half 
days  knitting  stockings  in  a  stage  coach  while  going  from  the 
Quaker  City  to  New  York  to  sail  to  the  other  side  in  connec- 
tion with  some  diplomatic  service  at  the  Court  of  St.  James. — 
Prom  Mr.  Deems'  presidential  address.  Master  Mechanics'  .As- 
sociation. 
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HEAVY  ELECTRIC  TRACTION  ON    THE    NEW   YORK, 
NEW    HAVEN    AND   HARTFORD    RAILWAY. 


By  E.   II.  .McHenry,  Vice-Pkksiukxt. 


Tlie  Act  of  Legislature  of  May  7,  1903.  of  tlic  State  of  Lew 
N'ork,  providing  for  the  future  regulation  of  the  terminals  and 
approaches  thereto  of  the  New  York  &  Harlem  Railroad  in  the 
City  of  Xew  York,  autliorizes  the  New  York  Central  &  Hudson 
River  Railroad  Companj  and  the  Xew  York,  New  Haven  & 
Hartforil  Railroad  Company,  lessees  of  the  Xew  York  &  Harlem 
Railroad  Company,  "to  run  their  trains  by  electricity,  or  by  com- 
pressed air,  or  by  any  motive  power  other  than  steam  which  does 
not  involve  combustion  in  the  motors  themselves"  through  the 
tunnel  and  over  the  tracks  more  specifically  described.  The  Act 
requires  that  the  change  of  motive  power  be  made  on  or  before 
July  1.  1908,  and  provides  a  penalty  of  $500  per  day  on  and  after 
that  (late  for  failure  to  comply  with  its  terms.  As  there  was  no 
available  form  of  motive  power  other  than  electricity  which  met 
the  conditions  of  the  .\ct,  it  accordingly  became  necessary  for  the 
N.  Y.  C.  &  H.  R.  R.  R.  and  the  N.  Y.,'  N.  H.  &  H.  R.  R.  to  pro- 
vide suitable  engines,  power  houses,  and  track  equipment  for  elec- 
trically operating  all  trains  between  the  Grand  Central  Station  at 
I'^orty-second  Street  and  the  prescribed  sub-limits  within  the 
limits  of  the  City  of  Xew  York. 

The  terminal  tracks  of  the  Xew  York  &  Harlem  Railroad,  be- 
tween the  Grand  Central  Station  and  the  junction  \nmn  at  Wood- 
lawn,  a  distance  of  twelve  miles,  are  jointly  leased  and  operated 
by  both  the  Central  and  Xew  Haven  companies.  The  zone  of 
electric  operation  on  the  lines  of  the  latter  was  further  extended 
twenty-one  miles,  to  Stamford,  to  include  the  greater  number 
of  its  suburban  trains. 

This  feature  of  joint  operation  more  than  all  others  restricted 
and  narrowed  the  latitude  of  choice  in  the  selection  of  a  system 
of  electric  traction  by  the  Xew  Haven  Company.  The  Central 
Company  was  first  in  the  held,  and  having  previously  adopted 
a  system  based  on  the  use  of  contiimous  current  motors  taking 
current  from  a  third  rail,  it  was  obvious  that  no  method  in- 
consistent with  such  conditions  was  open  to  the  New  Haven 
Company,  and  it  was  thus  practically  confined  to  a  choice  between 
a  continuous  current  low  voltage  system  as  adopted  by  the  Central 
Company  and  a  more  recently  perfected  high  tension  single  phase 
system.  The  tirst  has  been  in  general  use  for  a  number  of  jears 
and,  as  installed  by  the  Central  Company,  includes  the  generation 
of  alternating  current  at  ii.ooo  volts  and  J5  cycles,  high  tension 
transmission  to  substations  located  approximately  five  miles 
apart,  at  which  points  it  is  reduced  and  transformed  by  static 
and  rotary  transformers  to  low  tension  continuous  current  at 
666  volts.  This  current  is  supplied  to  the  engine  contact  shoes 
through  a  secondary  system  of  distributing  feeders  and  an  in- 
verted third  rail  of  improved  type.  Continuity  and  regularity 
of  operation  are  further  insured  by  a  large  and  most  noteworthy 
installation  of  storage  batteries  in  each  substation. 

The  single  phase  sy.stem  is  the  latest  and  most  advanced  step 
in  the  evolution  of  electric  traction,  and  it  was  not  until  1904 
that  the  first  commercial  installation,  on  the  Cincinnati  and 
Indianapolis  Traction  Company,  was  operated.  With  this  sys- 
tem, electric  power  may  be  generated,  transmitted,  and  supplied 
directly  to  the  electric  locomotive,  substantially  at  the  initial  fre- 
quency and  voltage,  without  interme<liate  reductions  or  trans- 
formations of  any  kind.  In  effect  it  duplicates  the  simplicity  of 
the  local  street  railway  operating  with  continuous  currents 
supplied  directly  to  the  motors  from  the  trolley  line.  It  avoids 
all  necessity  for  the  ordinary  equipment  of  static  and  rotary 
transformers,  storage  batteries,  low  tension  switchboards,  and 
low  tension  distributing  and  contact  conductors,  while  affording 
the  flexibility  and  economy  of  high  tension  A.  C.  transmission 
over  long  distances. 

The   single   phase   motor,   as   its   name    implies,  operates   with 
single  phase  currents,  and  its  characteristics  are  essentially  iden- 
tical  with   those  of  the  more   familiar   continuous  current   series- 
motors.      Single    phase    motors   are   adapted    for  operating   with 
either  alternating  or  continuous  currents,  and  this  valuable  feat- 


ure makes  it  p<.)ssible  to  design  loconintixe^  which  may  be  opcr 
ated  at  will  by  high  tension  alternating  currents  from  an  overl:v;i  i 
conductor,  or  low  tension  continuous  currents  from  a  third  rai! 
The  New  Haven  Company    was  one  of  the  earliest  pioneer.s  1 
the  field  of  heavy   electric  traction,  and  has  operated  six  of  ii, 
shorter  branch   lines  by   electricity   in  commercial   service   for  a 
number  of  years  past,  beginning  as  early  as  1895.    Three  of  these 
lines,  aggregating  thirty-thiee  miles  in  length,  were  equipped  foi 
overhead   contact,   and   the    remaining   lines,   aggregating   thirtv 
nine  and  one-half  miles  in  length,  for  a  third  rail  contact.     .\i; 
lines  were  operated  with  500  volt  continuous  current  motors,  sup 
plied   from  main   stations  and   substations  of  the   familiar  typ» 
The  third   rail  was   rather  primitive  in   form  and  without  pro 
tective  devices  of  any  sort.     So  many  fatalities  and  injuries  fol 
lowed  the  use  of  this  method  of  supplying  current  to  the  motc»r^ 
that  the  railroad  company  was  compelled  to  abandon  all  third  rail 
operation  in  Connecticut  and  revert  to  steam  service,  by  a  decree 
of  the   Superior  Court  dated  June   13,   1906,  and  it  now  has  no 
third  rail  in  service  excepting  a  junction  overlap  with  the  New 
York   Central    road  at   Woodlawn.     Improved  methods  of  pro 
tccting  the  third  rail  were  available  which  would  have  consid- 
erably   mitigated    the    more    dangerous    features    of    the    earlier 
installations,  but   the   unfortunate  and  unsatisfactory  experienc* 
of  the  railroad  company  with  this  type  of  construction  influenced 
its   decision    in    favor   of   the   single   phase   system,    which    wa> 
finally  adopted  after  a  careful  and  complete  investigation  of  the 
relative  merits  and  disadvantages   of  the  two  methods  of  con- 
struction. /••S; 

Had  the  study  of  the  question  been  limited  to  the  equipment 
of  the  terminal  section  in  Xew  York  City,  considerations  of  uni- 
formity and  expediency  would  doubtless  have  influenced  the  de- 
cision in  favor  of  continuous  current  motors,  taking  current  from 
a  third  rail.  The  New  Haven  Company,  however,  recognizecl  the 
great  importance  of  its  decision  in  its  far-reaching  effect  upon 
future  extensions  of  electric  service  to  other  parts  of  its  s\  -teni. 
and  the  final  decision  was  based  upon  a  study  of  the  subject  as 
a  whole  rather  than  upon  the  solution  of  the  terminal  pr<ili1em 
only.  .;/.,-...  ■ .  .• 

The  distinguishing  characteristic  of  eiectric  traction  as  con- 
trasted with  that  of  steam  driven  k)comotives  is  in  the  condition 
that  the  nuitivc  power  is  utilized  at  variable  and  varying  dis- 
tances from  the  point  of  generation,  and  the  selection  of  a  sys- 
tem of  transniissif>n  best  adapted  to  such  conditions,  which  com- 
bines in  greatest  measure  qualities  of  efficiency,  flexibility,  sim- 
plicity, and  lowest  first  cost,  is  of  paramount  importance.  -X 
glance  at  the  map  shows  that  the  New  Haven  system  comprises 
a  network  of  lines  and  indicates  that  its  transmission  problems 
must  be  worked  out  for  areas  rather  than  for  linear  distances, 
thus  reversing  ordinary  conditions. 

As  the  area  served  increases  as  the  square  of  the  radius  of 
transmission  from  the  generating  center,  and  as  there  may  be 
many  circuits  in  the  network  which  will  serve  as  paths  to  com- 
mon points  of  use,  it  is  evident  that  ordinary  methods  of  calcu- 
lation will  be  greatly  modified.  Under  such  conditions  the  eco- 
nomic radius  correspfinding  to  any  initial  potential  will  be  con- 
siderably extended,  and  the  commercial  and  practical  value  of 
high  potential  transmission  will  be  much  increased. 

While  both  methods  under  consideration  included  high' tension 
transmission  by  alternating  current,  it  was  believed  that  the  com- 
bination method  requiring  transforming  devices  and  continuous 
current  motors  was  less  well  adapted  to  the  conditions  than  its 
simpler  single  jiliaso  competitor  for  iiKuiy  reasons.  The  electric 
efficiency  of  the  combination  system  between  jK^wer  house  bus- 
bars and  engine  shoes  is  75  i)er  cent,  only,  as  compared  with 
95  per  cent,  for  the  single  phase  system.  The  flexibility  of  the 
former  is  impaired  by  the  limited  radius  of  the  secondary  low 
tension  distribution,  requiring  substations  at  frequent  intervals, 
and  still  further  by  the  limitations  imposed  by  the  use  of  a  third 
or  conductor  rail.  The  position  and  height  of  this  rail  in  its 
proper  relation  to  the  track  rail  must  be  rigidly  maintained,  and 
the  practical  margin  of  permissible  variation  is  measured  in 
fractions  of  an  inch.  Also,  its  continuity  is  broken  at  switches 
;ind  crossings  by  frequent  transferrence  of  the  conductor  rail  to 
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ihe  opposite  side  of  the  track  or  to  an  overhead  position.  In 
contrast,  the  single  phase  s>stem  requires  no  substations  or  sec- 
ondary circuits;  the  continuity  of  the  »)verheiad  conductor  is 
complete,  and  its  position  and  height  nia\  vary  within  vertical 
iiid  horizontal  limits  of  eight  feet  and  four  feet,  respectively, 
vilhout  losing  contact  with  the  collecting  shoes  on  the  panta- 
i,'raph  frames. 

It  is  yet  too  early  to  furnish  definite  and  positive  comparisons 
of  cost  of  the  two  methods  under  consideration,  but  the  calcula- 
tions and  experience  of  the  railroad  company's  engineers  indi- 
ratc  that  the  total  cost  of  a  single  phase  installation  will  be 
much  less  than  that  of  the  continuous  current  system,  and  that 
the  higher  electrical  efticiency,  lower  fixed  charges,  maintenance, 
and  operating  expenses  of  the  single  pha>e  system  all  tend  to  re- 
clucc  the  relative  cost  of  current  delivered  to  the  engine  shoes  in 
about  the  same  proportion. 

The  determination  of  the  most  economical  atid  desirable  fre- 
quency and  voltage  of  the  transmission  system  involved  the  con- 
sideration of  many  factors  entering  into  the  problem.  The 
choice  of  frequency  was  practically  fixed  by  the  manufacturing 
companies  within  limits  of  fifteen  and  twenty-five  cycles,  and 
the  comparative  merits  of  these  two  rates  only  were  considered. 

The  lower  frequency  afforded  a  material  reduction  in  weight. 
>izc  and  cost  of  motors,  a  reduction  in  conductor  losses  and  in- 
duction disturbances,  together  with  an  increase  in  the  power 
factor  of  the  motors.  Per  contra,  its  adoption  would  have  mate- 
rially impaired  the  commercial  value  of  the  system  as  a  whole, 
in  restricting  or  preventing  its  extension  for  many  •  other  uses 
incidental  to  railway  operation.  The  standard  power  and  rail- 
way frequency  in  general  use  is  twenty-five  cycles,  and  as  the 
.\'cw  Haven  Company  already  owned  a  number  of  power  houses 
generating  current  at  this  frequency  for  standard  trolley  opera- 
tion, and.  in  addition,  had  equipped  many  of  its  shops  with 
iwenty-five  cycle  motors,  the  adoption  of  fifteen  cycles  would 
liavc  required  the  abandomnent  of  a  large  amount  of  standard 
•ipparatus,  or  the  interposition  of  costly  and  inefficient  means  of 
translation.  The  lighting  of  stations  and  other  buildings  was 
luite  an  important  factor,  as  25  cycles  is  the  lowest  frequency 
It  which  the  carbon  filament  lamps  in  general  use  can  be  satis- 
factorily operated.  It  was  also  considered  desirable  to  provide 
for  operation  in  parallel  with  the  25  cycle  generators  already 
idopted  by  the  New  York  Central  Company.  The  practical  ef- 
fect of  a  change  from  25  to  15  cycle  apparatu.s  was  tjius  sub- 
stantially equivalent  to  a  "break  in  gauge,"  and  under  existing 
conditions  it  was  decided  that  the  practical  commercial  value  of 
ilie  higher  frequency  outweighed  the  more  theoretical  merits  of 
the  lower  one. 

Various  alternatives  were  considered  before  fixing  the  gener- 
ating and  transmission  c.  m.  f.  of  the  system.  It  was  at  first 
i)roposed  to  increase  the  economical  radius  of  transmission  to 
the  utmost  by  generating  current  at  the  highest  initial  voltage 
for  which  generators  coidd  be  safely  designed  (about  22,000 
\olts)  and  to  provide  substations  at  suitable  intervals,  equipped 
with  static  transformers,  for  supplying  current  at  3,000-6.000 
volts  to  secondary  contact  circuits.  As  the  two  motors  in  each 
electric  locomotive  truck  are  permanently  connected  in  series, 
"Urrent  must  be  supplied  at  560  volts  through  the  transformer 
forming  a  part  of  the  locomotive's  equipment. 

It  became  evident,  however,  that  a  great  gain  in  simplicity 
would  result  if  the  intermediate  substations  and  line  transformers 
<"ould  be  cut  out  altogether,  and  further  study  demonstrated  the 
possibility  of  effecting  this  by  reducing  the  initial  c.  m.  f.  to  11,000 
volts  and  raising  the  ratio  of  the  locomotive  transformer  to  cor- 
'■espond.  This  was  carried  into  effect  with  a  resulting  reduction 
in  capital  and  operating  cost,  coupled  with  an  increase  of  elec- 
'rical  efficiency,  which  proved  most  gratifying.  IncidcntalK',  the 
'lifficulties  in  designing  satisfactory  collecting  devices  were  great- 
'y  diminished.  ..i    ;    •  :■:     - 

I'hc  difficult  and  responsible  task  of  determining  and  analyz- 
'"g  operating  conditions  and  requirements  was  assigned  to  Mr. 

Calvert    Townley,    consulting    engineer,    and    Mr.     William    S. 
^lurray.    electrical    engineer,    of   the    New    Haven    Company,    to 


whom,  togellier  with  tlicir  able  assi>tant>.  credit  is  dtic  for  the 
design,  supervision  and  successful  execution  of  the  man\  .md 
<lifficult  details  of  this  novel  installation. 

Thk  Co.m  mkrcial  Aspect. 

.V  few  cohwients  upon  tiie  commercial  aspects  of  electric  trac- 
tion may  not  prove  iniinterestijig,  as  the  natural  prejiulice  of  the 
stockholder  in  favcwr  of  the  continued  maintenance  of  dividends 
must  be  respected,  and  the  technical  expert  too  frequently  neglect  > 
this  aspect  in  his  scientific  ardor  for  the  building  of  moninnent< 
of  engineering  skill  and  achievement. 

Numerous  analyses  and  comparisons  of  the  comparative  co^»ls 
of  electric  and  steam  operation  have  been  published  from  lime  t(» 
time,  which  tend  to  jjtove  that  a  considerable  saving  in  fuel, 
engine  repairs  and  other  operating  expenses  m.ty  be  expected. 
Under  favorable  conditions  this  saving  may  be  large  enough  to 
pay  interest  and  other  Wxcil  charges  upon  the  additional  con- 
struction investment  and  >till  leave  a  s.itisfactory  margin  to  apply 
on  dividends.  Under  general  ct>nditio>is.  however,  it  is  altogether 
improbable  that  the  <lirect  saving  resulting  from  the  simple  sub- 
stitution of  electric  for  steam  jMjwer  will  be  sufficient  to  justify 
the  additional  investment  and  financial  risk. 

In  changing  the  method  of  motive  power  on  existing  railways, 
the  conditions  are  by  no  means  so  simple  as  in  the  construction 
of  new  lines,  as  in  the  former  case  a  great  amount  of  capital 
already  invested  must  be  sacrificed,  and  tlie  problems  of  adapta- 
tion to  existing  conditioub  are  pcailiarly  severe,  In  particular, 
the  transition  stage  in  bridging  over  the  gap  between  steam  and 
electric  operation  is  both  expensive  and  difficult,  as  the  change 
.tffects  train  lighting  and  heating,  telegraph  and  telephone  ser- 
vice, signaling,  and  track  maintenance,  for  which  both  temporary 
and  permanent  provision  must  be  made.  The  simultaneous 
maintenance  of  facilities  and  working  forces  for  both  steam 
and  electric  service  within  the  same  limits  will  be  rarely  profit- 
able, for  the  reason  that  a  large  prop<irtion  of  expenses  incideiu 
to  both  kinds  of  service  is  retained  without  realizing  the  full 
economy  of  either. 

To  secure  the  fullest  economy  it  is  necessary  to  at  least  ex- 
tend the  new  service  over  the  whole  length  of  the  existing  en- 
gine stage  or  district,  and  to  include  lx)th  passenger  and  freight 
trains,  and  in  this  connection  it  is  interesting  to  note  that  in  the 
case  of  the  New  Haven  Company  the  passenger  train  mileage 
forms  so  large  a  proportion  of  the  whole  that  no  additional  gen- 
erating and  transmission  capacity  will  be  needed  when  electric 
traction  is  extended  to  freight  service. 

The  application  of  electric  traction  to  heavy  railway  service 
will  probably  be  governed  by  other  and  more  important  consider- 
ations than  its  mere  relative  cost  as  a  motive  power  under  similar 
conditions,  as  illustrated  in  the  development  of  the  ordinary 
trolley  service.  In  this  development  the  commercial  value  of 
higher  .speeds  and  of  increased  car  capacity  is  so  large  that  the 
relative  cost  of  electric  versus  animal  tractive  power  becomes  al- 
most negligible  by  comparison.  Analogous  results  may  be  hoped 
for  in  the  corresix)nding  development  of  electric  traction  in 
heavy  railway  service,  as  the  new  conditions  will  afford  oppor- 
tunities for  at  least  two  radical  modifications  of  existing  coiwli- 
tions.  quite  apart  from  minor  c^conomies. 

In  steam  service  the  weight  and  speed  of  trains  are  limited  b> 
the  horse  power  capacity  of  the  locomotive,  which  generates  its 
own  power,  and  there  are  but  few  locomotives  v.-hich  can  generate 
sufficient  steam  to  utilize  their  full  cylinder  tractive  power  at 
speeds  in  excess  of  twelve  miles  an  hour.  Consequentlx.  any 
increase  of  speed  Innond  certain  limits  can  only  be  attained  by 
sacrificing  train  tonnage  in  a  corresponding  degree.  The  divi- 
sion of  the  train  mile  cost  by  the  lesser  number  of  tons  increases 
the  ton  mile  cost  proportionately. 

The  high  cost  of  fast  freight  service  is  principally  due  to  this 
effect  of  a  diminishing  divisor,  while  it  would  seem  that  electric 
traction  should  permit  high  speeds  without  sacrilkring  connnercial 
tonnage,  as,  with  a  relatively  unliinited  source  of  power  at  com 
mand.  the  maximum  drawbar  pull  pennitted  by  tJie  motor  design, 
may  be  maintained  at  all  speeds.  >' 

The  commercial  value  of  high  speed  in  freight  and  pis^enger 
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service  is  so  great  tliat  the  prospect  of  escaping  the  present  pen- 
alties accompanying  reduced  train  capacitj  becomes  doubl}-  in- 
teresting. 

Hardly  less  important  is  the  opportiniity  afforded  at  the  oppo- 
site end  of  the  scale,  for  the  economical  operation  of  trains  of 
minimum  capacity.  The  train  capacity  cannot  be  reduced  without 
loss,  below  the  point  where  the  earnings  equal  the  train  mile  cost, 
and  if  this  cost  cannot  be  reduced  proportionately  with  reduced 
capacity,  the  inferior  limit  of  capacity  may  be  uneconomically 
large.  In  steam  service  the  irreducible  elements  entering  into  the 
train  mile  cost  are  so  large  that  it  is  rarely  profitable  to  operate 
trains  earning  less  than  forty  to  fifty  cents  per  mile.  In  contrast, 
electric  service  permits  an  extreme  reduction  of  the  train  length 
to  single  car  units,  costing  to  operate  but  ten  to  fifteen  cents 
per  car  mile.  Hence,  the  frequency  of  service  may  be  increased 
and  rates  reduced,  which  in  turn  will  react  upon  the  volume  of 
traffic,  with  the  final  result  of  increasing  both  gross  and  net 
earnings.  It  may,  therefore,  be  claimed  for  electric  traction  that 
it  will  extend  the  limits  of  profitable  operation  of  high  speed 
heavy  trains,  and  also  of  light  trains  of  low  capacity. 

Other  but  relatively  minor  advantages  are  possible  in  the 
cfTcct   upon   earnings,   due   to   the   elimination   of   smoke,  gases. 


dust,  cinders,  and  heat,  the  better  ventilation  of  cars,  the  exten- 
sion of  electric  train  lighting  and  heating;  and  of  the  etfect  upon 
expenses  due  to  the  concentration  of  power  production  in  large 
and  economical  power  houses,  a  reduction  of  engine  repairs,  an 
increase  of  effective  engine  and  train  mileage,  a  more  or  less 
complete  elimination  of  engine  houses,  turntables,  fuel  stations, 
water  tanks,  cinder  pits,  and  other  operating  facilities,  the  con- 
solidation of  power  requirements  for  traction,  pumping,  operating 
shops,  elevators,  and  general  uses,  and  the  use  of  current  for 
lighting  switch  lamps,  stations  and  other  buildings. 

Finally,  the  availability  and  value  of  real  estate  and  structures 
at  large  terminals  will  be  greatly  augmented  by  the  possibilities 
of  using  two  or  more  superimposed  track  levels,  as  strikingly 
exemplified  in  the  plans  for  new  terminals  in  Xew  York  City 
for  the  New  York  Central  and  the  Pennsylvania  Companies. 

A  general  change  from  steam  to  electricity  will  render  unpro 
ductive  a  very  large  amount  of  invested  capital,  and  create  the 
necessity  for  the  expenditure  of  additional  amounts  still  greater, 
but  there  is  no  reason  to  doubt  that  the  transition  already  in 
progress  will  be  rapidly  extended  and  applied  at  all  points  wheri 
congested  terminals,  high  frequency  of  train  service  and  low  cost 
of  power  create  favorable  conditions. 


PNEUMATIC  DRILL  TESTER. 


A  unique  pneumatic  drill  tester  is  in  use  in  the  tool  room  of 
the  McKees  Rocks  shops  of  the  Pittsburgh  &  Lake  Erie  Railroad. 
The  drawing  shows  the  construction  of  this  device  and  the  pho- 
tograph shows  it  with  a  drill  in  position  for  making  a  test.  The 
cylinder  is  2  ins.  in  diameter,  and  is  partially  filled  with  oil. 
The  pneumatic  drill  drives  the  screw,  which  forces  the  piston  in 


DETAILS     OF    PNEUMATIC    DRILL    TESTER, 

the  cylinder  downward.  The  recording  gauge,  which  has  a 
capacity  of  6000  lbs.,  records  the  pressure  in  the  cylinder  and 
the  capacity  of  the  drill  is  determined  by  the  pressure  at  which 
it  is  stalled.  Different  makes  of  drills,  guaranteed  to  be  of  the 
same  power,  have  shown  a  variation  on  this  test  of  from  1800  to 
5500  pounds. 


When  a  new  drill  is'  received  at  the  shop  it  is  tested  and  a 
record  made  of  its  capacity.  When  the  drill  requires  repairs  or 
any  complaint  is  made  as  to  its  not  doing  the  work  properly,  it 
is  tested  to  determine  whether  its  capacity  has  fallen  off,  and 
after  it  is  repaired  it  is  again  tested  to  make  sure  it  has  been 
restored  to  its  original  capacity. 


Fuel  Consumption  of  Gasoline  Motor  Cars. — Mr.  W.  R. 
.McKeen,  Jr.,  in  a  communication  to  The  Railroad  Gazctli-,  state- 
that  accurate  statistics,  extending  over  a  period   of  two   years^ 


PNEUMATIC  DRILL  TESTER  IN   OPER.\TION. 

show  that  the  Union  Pacific  motor  cars  are  being  operated  at  a 
cost  of  $3.36  per  100  miles  for  fuel. 


Motor  Driven  M.\chine  Tools. — It  is  said  that  70  per  cent, 
of  the  output  of  machine  tools  by  the  Niles-Bement-Pond  Com- 
pany are  driven  by  individual  motors,  and  that  the  same  con- 
dition obtains  for  50  per  cent,  of  the  products  handled  by  Man- 
ning, Maxwell  &  Moore. — Poivcr. 


September,  1907. 
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PACmC  TYPE  PASSENGER  LOCOMOTIVE. 


L.\KE  Shore  &  Michigan  Southern  Railway. 


The  Prairie  type  locomotive  for  passenger  service  has  found 
its  most  extensive  and  general  use  or»  the  Lake  Shore  &  .Michi- 
gan Southern  Railwa)',  where  for  the  past  six  years  it  has  been 
the  favorite  type  for  heavy  high  speed  trains.  The  first  locomo- 
tive of  this  type  was  introduced  on  that  railroad  in  1901,  and 
weighed  174.500  lbs.  This  was  followed  three  years  later  by  a 
new  design  of  the  same  type,  which  weighed  233,000  lbs.,  and  at 
that  time  was  the  heaviest  passenger  locomotive  in  the  world.  In 
1906  another  design  was  brought  out,  which  weighed  244.700 
lbs.,  again  being  the  heaviest  passenger  locomotive  in  the  world. 
The  next  step  in  this  development  of  passenger  locomotives  on 
this  railway  changes  from  the  Prairie  to  the  Pacific  type,  which 
.ire  now  being  delivered  by  the  American  Locomotive  Company. 
I  his  step  was  taken  to  conform  to  the  New  York  Central  Lines 
standards.  The  standard  modern  passenger  engine  of  that  sys- 
tiMu  at  the  present  time  is  the  21  x  26  in.  .\tlantic  type  and  the 
Pacific  type  is,  in  its  wheel  arrangement,  simply  an  enlargement 
111  the  Atlantic  type.  These  locomotives  have  the  distinction  of 
I>oing  next  to  the  heaviest  ever  built  ,being  exceeded  only  by  the 
line  re<rently  built  for  the  Pennsylvania  Railroad,  which  was 
illustrated  on  page  267  of  the  Jidy  issue  of  this  journal. 

The  accompanying  table  traces  the  passenger  locomotive  de- 
velopment on  this  railway  through  the  five  different  designs  from 
the  lo-wheel  fype  used  in  1899  to  this  last  order,  which  includes 


DEVEI.OPMENT  OF  PASSENGER  LOCOMOTIVES, 

L.  S.  &  M 

S.  RV. 

Type 

4-6^ 

2-6-2 

2-«-2 

2-6-2 

4-6-2 

Year  built 

1899 

1901 

1904 

1906 

1907 

Total  weight,  lbs 

171,800 

174.500 

233,000 

244.700 

261.500 

Weight  on  drivers,  lbs. 

133,000 

130,000 

166.000 

170.000 

170,700 

Tractive  effort  .lbs 

24.990 

25,200 

27,850 

27.850 

29.200 

Size  cylinders 

20"  X  28" 

20Ji"  X  28" 

21%"  X28" 

21Ji"  X  28" 

22"  X  28" 

Steam  pressure,  lbs 

210 

200 

200 

200 

200 

Diam.  drivers.  , 

80" 

80" 

79" 

79" 

79" 

Total  heat.  surf.,  iq.  ft. 

2917. 

3343. 

3905. 

3905. 

4195. 

Tul>e  heat,  surf.,  sq.  ft. 

2694. 

3169. 

3678. 

3678. 

3961. 

No.  and  diam.  of  tubes. 

345-2 

285-2  Ji 

322-2 ?< 

322-25< 

379-2 

Leneth  of  tubes 

15'  Ji" 
33.6 

19' 

19' 6" 

19' 6" 

20' 

Grate  .irea,  .sq.  ft 

48.5 

.55, 

55. 

56.3 

Diameter  of  boiler 

66" 

66"      ^ 

.-Vp5«r-V: 

70" 

72" 

Total  wgt.  -H  total  H.  S. 

59.5 

52.3 

S9M 

62.5 

62.2 

Wt.  drivers-  -^  total  H.  ,S. 

45.6 

39.0 

42.5 

43.6 

40.8 

Total  H.  S.  -^  jiratc  area 

87 .0 

68.8 

71.0 

71.0 

74.3 

B.  D.  factor 

684. 

605. 

563. 

563. 

550. 

Total  H.  S.H- vol.of  cyls. 

286. 

314. 

332. 

332. 

345, 

Refer,  in  Amer.  Eng.  . 

•99-344 

•01-71 

■04-413 

•06-203 

-B  locomotives.  The  most  noticeable  feature  in  this  comparison 
is  the  large  iiitrease  of  boiler  capacity,  the  B.  D.  factor  having 
steadily  decreased  from  648  to  550.  The  cylinders  at  the  same 
time  have  increased  from  20  x  28  to  22  x  28  in.,  the  steam  pressure 
and  size  of  drivers  meanwhile  remaining  practically  the  same.  It 
will  be  noticed  that  the  Pacific  type  engines  have  but  little  more 
weigiit  on  drivers  than  the  latest  design  of  Prairie  type,  al- 
though the  cylinder  is  J4  in.  larger  in  diameter  and  the  tractive 
efifort  correspondingly  increased.  The  factor  of  adhesion,  how- 
ever, is  ample.  The  introduction  of  the  four-wheel  truck  has 
permitted  the  installing  of  a  heavier  boiler  without  increasing 
the  weight  on  drivers  and  at  the  same  time  giving  the  advantage 
of  the  better  guiding  qualities  of  this  type  of  truck  without  re- 
ducing the  pulling  power  of  the  locomotive. 

These  locomotives   are  very  similar  to  the  one  built  for  the 
Pennsylvania  Railroad,  mentioned  above.     They  employ  the  same 


general  arrangement  of  Walschaert  valve  gear,  in  which  the  link 
is  hung  on  a  steel  casting  supported  outside  the  front  driving 
wheel ;  also  the  same  design  and  arrangement  of  radial  trailer 
truck. 

The  boilers  are  of  the  radial  stay  type  with  conical  connec- 
tion sheet,  the^  outside  diameter  of  the  front  ring  being  72  in. 
Three  of  the  boilers  are  fitted  with  combustion  chambers,  and  in 
these  the  front  tube  sheet  has  been  moved  ahead  sufficient  to 
give  a  length  of  tubes  of  18  ft  or  only  2  ft.  shorter  than  the 
tubes  in  the  engines  without  combustion  chaiubers.  The  chamber 
itself  is  4  ft.  long.  The  boilers  without  combustion  chambers 
contain  379-2  in.  tubes,  and  those  with  combustion  chambers  332-2 
in.  tubes.  While  this  decreases  the  amount  of  total  heating 
surface  considerably  it  is  believed  from  the  experience  of  the 
Northern  Pacific  Railway  that  the  capacity  of  the  boiler  will  not 
be  materially  decreased  by  the  installation  of  the  combustion 
chamber.  The  chamber  is  radially  stayed  to  the  shell  on  the 
bottom  and  sides,  and  has  expansion  stays  on  the  upper  section. 
Ample  water  space  of  8^  in.  at  the  bottom  and  7  in.  at  the  closest 
point  at  the  sides  is  provided.  The  smaller  number  of  flues  in 
the  boilers  with  the  combustion  chambers  is  due  to  the  fact  that 
the  outer  shell  of  all  the  boilers  is  alike,  so  that  when  new  fire- 
boxes are  required  combustion  chambers  can  either  be  applied 
or  removed.  On  the  previous  order  of  Prairie  type  locomotive 
2J4  in-  tubes  were  specified,  but  it  was  found  that  better  service 
could  be  obtaned  from  2  in.  tubes  witliout  detriment  to  the  steam- 
iiig  qualities  of  the  boiler,  and  this  size  has  therefore  been  used 
on  the  new  engines. 

The  locomotives  are  furnished  with  79  in.  wheels,  but  the 
machinery  parts  are  arranged  so  that  69  in.  wheels  may  be  ap- 
plied where  it  is  required  to  operate  over  divisions  having  con- 
siderable grade.  The  cylinders  are  designed  so  that  when  69  in. 
wheels  are  used  they  can  bored  to  24  in. 

The  general  dimensions,  weights  and  ratios  of  both  designs 
of  locomotives  are  given  in  the  table  below:      ■     '; 

■:•■.';."- ^'■•■         GF.NERAI     DATA. 

;:'  ■  ■•;   r                              without  C<>nil>.  With   Comb. 

.-'v    ■:  i  -^    '■■                           Chamber.  Chamber. 

Service   ^  i .,.;»-.. i  .:.'..<•  -vv ••'... . « Passenger  Paseiiiger 

Fuel    .:«« .»^..v ....: i. .. .\.«:;'. .%,..... Bit.   Coal  Bit.   Coal 

Tractive    effort ............ .29,200  lbs.  29.200  lbs. 

Weight  in  working  order .261,500  lbs.  261,500  lbs. 

Weight  on   drivers 170,700  lbs.  167,000  lbs. 

Weight  of  engine  and  tender  in  working  order  423,700  lbs.  428,700  lbs. 

Wheel  base,  driving   , 14  ft.  14    ft. 

Wheel  base,  total .  . ,-.. S6  ft.  6  in.  36  ft.  6  in. 

Wheel  base,  engine  and  tender. .  ....,.^. ,..67  ft.  10»<j  in.  67  ff    10,'^   in. 

RATIOS. 

Weight  on  drivers  -:-  tractive  effort 5.88  .'>.72 

Total  weight  -^  tractive  effort 9.03  !>.03 

Tractive  effort  X  diam.  drivers  -4-  heating  surface.  .550.00  fiTS.OO 

Total  beating  surface  -r-  grate  area 74.50  r)0.50 

Firebox  heat,  surface  ~  total  heat,  surface,  per  cent.. 4. 92  8.62 

Weight  on   drivers  H-  total   heating  surface 40.60  4S.»0 

Total  weight  -e-  total  heating  surface 62.40  76.70 

Volume  both  cylindcts,  cu.   ft 1 2. .15  12.35 

Total  heating  surface  -H  vol.  cylinders 340.00  276.00 

Grate  area  -=r  vol.  cylinders    4. 58  4.58 

CVLIVBERS. 

Kind    t,.,.i . ... ... ...» Simple  Simple 

Diameter  and  stroked,,..;..  ...•'•..*...  .22  in.  X  28  in.  22   X  28  in. 

■"^-  ;;■.     :      VALVES. 

Kind    .;;. . .. . . Pi -ton  Pist  -n 

Oreatcst   travel iv. . «.  ;^.;., r>   in.  6   in. 

Outside  lap    ,......., 1  1/16  in.  11/16   in. 

Inside  clearance .,...;.' 1/16  in.  1/16   in. 

Lead  in  full  gear %   in.  '4    in. 

,^>^-.0.-..        ■>■''■,.  WHEELS. 

Driving,  diameter  over  tire;- 79  in.  79  in. 

Driving,   thickness   of   tires 72    in.  78  in. 

Driving  journals,  main,  diameter  and  length  10^$  X  12  in.  lOJ^   X  It  in. 

Driving  journals,  others,  diam.  and  length.. 10 j^   X  12  in.  lOJ-S    X   12  in. 
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M.rvicc  i>  so  grc;it  tliat  tlu'  i)n»spcct  of  c?e:ii>iiii;  the  prcsciu  pcii- 
.  iiltics  accompanying  ndiut'l  train  caj»acit_\  iKcomcs  doubly  in- 
■  •  UToling. 

1  lardly  less.  in»pi>rtant  is  llu  cppunnniiy  afforded  at  the  oppo- 
site end  o{  the  scale,  for  the  ccoiKMiiical  operation  of  trains  of 
;.  iH('»JiHMm  capacity.    The  train  canacit\  cannot  be  reduced  without 
:    .loss,  be-low  tlie  point  win  re  the  earnin.v;>  njual  the  train  mile  cost. 
'and  if.this  e'ost  Ciiniiot  be  reduced  proportionately  with  reduced 
V  .'capacit.v.  the  hifericir   limit  of  capacity   may  be  uneconomically 
;    lyrge.     Jn  steam  service  the  irnducible  elements  rnterinji  into  the 
.'   irain  mile  co^t  are  so  largo  that  il  is  rarely  profitahie  to  operate 
:."  trains  earning  less  thau  forty  to  fifty  cents  per  mile.     In  contra.st. 
electric  .service  permits  .an  ejctreme  reductioji  of  tlie  train  Ungth 
-   to'  single  car   tniits,  cosiin.tj  to  operate  but    ten  to   fifteen   cents 
per  car  mile,     lience,  the  fretiuency  of  service  may  be  mcreased 
and  rates  reduced,  which  in  turn  will  react  upon  the  volume  oi 
traffic,   with   the  final   result   C)f  increasing  both   gross   and    lui 
'.-earnings.     It  may.  therefore,  be  claimed  for  electric  traction  thai 
it   will  extend   the  limits   of  profitable  »)peration   of  high   siierd 
heavy  trains,  and  also  of  liiiht   train.s  of  low  capacity. 
v-V/^thtr   biitTelativcly    minor    atlvantages    are    possible    in    liie 
effect   njioncaniings,  "due   tci   the   elimination,  of    smoke,  gases. 


du>t.  ciu(l(.r>.  and  heal,  the  belter  ventilation  of  cai>.  the  Lxieti   " 
.xion  of  ekctric  train  lighting  and  heating:  and  of  the  ettect  upon 
expenses  ihxi:  to  the  concentration  of  power  production  Iti  largv 
and  econcmiical  power  hou.ses,  a  reduction  of  engine  re'iKiirs,  aiV. 
increase  of  effective  engine   and   train   mileage,  a   more  .ot'lesis 
complete  elimination  of  engine  houses,  turntables,  fuel  >tation- 
water  tanks,  cinder  pits,  and  other  operating  facilities,  th>.  cor, 
solidation  of  p<jwer  requirements  for  traction,  pumping,  <'peratin5, 
shops,  elevators,  and  general   uses,  and   the   use   of  current  fftr" 
lighting  switch  lamps,  stations  and  other  buildings.  -         •" ' 

Finally,  the  availability  and  value  of  real  c>tate  and  structure-  :; 
at  large  terminals  will  be  greatly  augmented  by  the  possiiiilitic..;'. 
<>t    using  two   or  more   >ui><.rinipo-ed   tr.ick   levels,  as  Strikingly.'.; 
Lxenii)lific<l    in   the   jilan^    for   new   terminal>   in    Xcw   York   Cilr 
for  the  New  York  Central  and  the   lVini>>  Kaiiia  Companies.        .> 

.\  general  change  from  steam  to  electricity  will  render  uhpro... 
(Inclive  a  very  large  .imount  uf  invested  capital,  and  create  tlk.' 
necessity  for  the  expenditure  of  additional  amounts  still  greater,  .. 
hut  there  is  no  reason  to  <loubt  that  the  transition  already  i;.'- 
progress  will  be  rapidly  exten<led  and  a])i>lir<l  at  .ill  points  AVher.-:;': 
congested  terminals,  high  frmuency  of  tr.iin  ■»crvicc  and  loiv  co^> -'-■ 
of  power  create   f.'ivorable  coinlitions.     ■<*".■■   ■->''•'■"'"!''•;•' 


•^:    .:  C         PNEUMATIC  DRILL  TESTER. 

■A  uni(|iie  pneumatic  drill  tester  is  in  use  in  the  tool  room  of 
the  McKees  Rocks  slu>pS  of  the  Pittsburgh  &•  Lake  Krie  Railroad. 
The  drawing  shoAvs  the  con>tructif>n  of  this  <kvice  and  the  i)ho- 
tograph  shows  it  with  a  drill  in  iiosition  for  making  a  test.  The 
cylinder  fe;  2  iris. .  in  diameter,  and  is  i>artially  filled  with  oil. 
'Ilie  pneumatic  drill  drives  the  screw,  which  forces  the  piston  in 


:''-^     - 


When  a  new  «triit  is  received  at  the  stiop  it  is  tested  and  rl'^v. 
record  made  of  its  capacity.  When  the  drill  reipjires  repairs  or^/ 
any  complaint  is  made  as  to  its  not  doing  the  work  properly,  it- 
is  tested  to  determine  whether  its  capacity  has  fallen  off.  and' 
after  it  is  repaired  it  i-  again  tested  to  make  sure  it  has  been.  •:• 
restored  to  its  original  capacity. 


i'fi-i.   Consumption    or   (I.xsoli.nk    .Motor    C\k.s.-^.\lr.    \V.  'R.-- 
.McKeen.  Jr..  in  a  connnnnication  to  The  Ruilrihui  (iiiSiiHK  -state-  .-. 
that  accurate   st.itistio,   extending  owr  ;i   ptricMl   ..f  two  vearv,;. 


■.   ■■■.'.<■".  •'   ••'•. 


-.J-.-TT-- 


'■  _  '  ti3      .  _  *    1     .  "*  r"'   .  .1      iJ  .t-  .  I     > 

rJ  »■:    •    I  £=—      -J       ', 
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.  ■*•-■», 


■r:V:-y 


l>r.i. 


'■'■'  ^w- v'-V"'.: 
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-tile'  cylinder  downward.  1  lie  recording  gauge,  which  has  a 
capacity  of  f.(XX)  lbs.,  records  the  pressure  in  the  cylinder  and 
the  capacity  of  the  drill  is  determined  by  the  pressure  at  which 
it  is  stalled.  Different  makes  of  drills,  guaranteed  to  be  of  the 
same  power,  have  shown  a  variation  on  this  test  of  froni  iS(X)  to 
55(X)  poimd-i.  ;->'..- 


"  ;,  \  ..•;',•  I'.NK.r.MATu;  nuiii.  ikstik  i.n  oI'KK.xtion.' ••    .'  .;  '•.;".•■ 

show  tli.ii  tile   liiioii    i'aeifie  motor  cars  are  being  oii».:rattf'i  at  .a 
cost  of  S.^,?(i  per  i(»  niiU.-.   for  iwcV^-  -j^' :■ -^ ..    ■'.\^^':.}^C-':' ';  .'y  i  rj^-' 


.Motor   Dkivk.n    M  \(  mi.vk  TiMti.s. — It  is   <a{d  that  /(i  i>et*  i-ettt.. 
I'i  the  output  «>i   inacliine  toob  by  the  Xiles-IjcmeiU-lVmd  Coin- 
p.iny   are   driven   by   individual   motors,  aiul   that   the   same  con- 
iliiion  obtains  for  50  i)er  cent,  of  the  products  handled  h)    .Man-^ 
iiihl;.  .Maxwell  iK:   Moore. — /'oi^rr.  .;..-.■.     ;  .■,   ■;'•••.■•...'  •• 


,1'T;  Mi;Ki;.   V.nr, 


.urKRTCAX   i:x(;ixi:i:r  and  ratt.road  tourxat 
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PACinC  TYPE  PASSENGER  LOCOMOTIVE. 


'Lake  3h®8e  i^v^licH iga x  Sol thekx  Raii:\v AVl! 


geiitTal  artaflgt'riicnt  of  AVal jchacrt A alvc  gciir  uliiolr  ttie.link 
is  liiing  oil  a  >n.vl  i-.r^itiriu  >u])i]>»irtt<l  ••iiii.>j*)v  "ifK*  front  Urising^ 
.wli;eel;  also  the  sauK;  <U>!gii  a^.d  aiiranjix;»uci}l  ;oi  radial  trailct'; 


T'lk-  1  '.ra i r if  i yjvc  l<  >c( nn<  )l i \  c  for  passenger  servitc  h;i>i  if tAintl '. 
its  ihr.si  e.\icji<ivc  ainl  general  n>e  on  the  I-akc  Sli(>r<;  &  Miclti- 
q;an  Southern  Railway,  where  for  the  past  six  ycrirs  it  ha.-^  bc«n 
Tu'  fnvoritt  type  for  licavy  high  sikccI  trains.  Tljc  lirst  hteonio- 
riv*;  C'f  this  t\"pc  was  ihtrotluced  6n  that  f.iilroktl  in  igqiV  arid 
Aiighcd  174.500  lbs.  lliis  was  followed  UVreo  "^ycaf «,  later  by  a 
■;v\v  design  of  the  same  type,  which  weighed  Ji^.i.obcr  Ih'i..  aiid  at 
iiat.tnnc  was  the  heaviest  pa>senger  loconiotive  in  tlu-  world.  In 
.fjo6  another  design  was  bt'ought  out,  Avhich.  weighed  ^44.700 
Hi.,  again  being  the  heaviest  passenger  loconu>ttvc  in  the  \vorld. 
I  he  next  step  in  tliis  development  of  passenger  locomotives  on 
.Ili.s  railway  changes  from  the  Prairie  to  the  Pacific  type,  xvliich 
iTf  iK'W  being  delivered  by  the  American  Locijmotive  Coinpany. 
f'liis:'-tvj>  was  takc'ii:t<rC'»Jif"riii  to  the  Xew  VoVk  Central  Lines 
-taiidards.     The  standard  tJKxlern  passenger  engine  <)f  that  sy>- 

;ii  at  tlu   present  tinte  is  tile  Ji   x  j()  in.  .Xtlalilic  type  and  the 

t'acific  type  is.  in  its  wheel  arrangement,  simply  an  enlargement 

>f  the  Atlantic  type,     Thesv  locomotives  hitve  the  distinction  of 

!>i»iiTg  Jirxt  to  the  heaviest  ever  built  ,bcing  exceeded  only  by  the 

ine    r«\ent1y    built    for    the    Pennsylvania    Railroad,    which    was- 

illustrated  on  page  J)7  of  the  July  issue  of  this  journal. 

The  accompanying  tiibie  traces  the  passenger  locomotive  de- 

■lopment  on  this  railway  tbrougli  the  five  different  designs  from 
;lie  lo-wheel  type  used  in   1899  to  this  last  order,  which  includes 

'DEVKUH'MENT  OF  PASSENGER  LOCOMOTIVES.  I..  .S.  &  M;  S    RYv'\ 


r>pe .  ,-......  VV.-ri  ■  .'"^^liSrO" 

Year  b»iilt...   ...:.....         1899 

lotal  weiKlH    U's 171  .SOO 

VVetRht  on  drivers,  ll.s.  153.0fi0 
iractivt  effort,  ll>s-..»  •      24.990 


2-6-2 

1901 

174.500 

130.0<Hi 

25 .2  W 


Sizec.vl.iiider.s 

■^teajTi  vressnre,  lbs.'. , . 

I>iatn.  drivers. 

I'oial  h'.at.  surf.,  sq.  ft. 
I'ulic  heat  surf..  s<j.  ft. 
No.  and  di.iin.  of  tulK>». 

I.'  nt:Ui  of  tulH:: 

'".rate  .irca,  s<i   ft 

Diatueter  of  hoiter 

Total  WKt  -  total  H.  S. 
Wt.  drivers ->  t'«tal  H.  <. 
r.it.il  II  S.  5-  ijrale  area 

1!    I>   factor 

:  ot.il  H.  S.-^  vol.uf  c.vl.s. 
K«:lvl    in  Amk».  Kxu,. 


2-6-t-: 
l«*i4 

urf..o<)0 

27.850 


•■^Mte-  ■  '•     1907 

2*i,700  f  26i;5i>0 

i?o,oiio  ■  ;  170.700 

27.850  >  .  29,?00 


ity'-X  2H",20'A"  ■.  in'-'  21'^''  ^:2S"  21^''  X-28''22'^>:  2S'' 


;::l.- 


•2J0  .     I  ■  -  20tt      ;'.-  2<HV       :  :,       ;2(*> 

'  80"'  ..••■'"    'so"     .■    -  79".       ■  79" 

2917.      '  334.1'  3905...  ..;  .    ,  39([«. 

26>i4.  .^1A9.           ,  .167S.- .^/.T-i  ■ .  38FS.  ■ 

345-2     ,  2S5-2fi;  ■    .i22-2.?i'  •:     32^2S( 

15'.?i"   '         19'    .:  \9'^'     '  :\W^': 

33.6    .  V  4S.5         .-  -  SS.-  .■;,;■.  55-- 

66"     ;       66":  •v;;.:w^= -•;■;■  :^W- 

59.5  52.3.:Vl^-   -S9.a■■•^';■^■■^.6^:Sv■ 
45.6  -■■"■  i?9.o.s.-.r  :;:.4ij---./i:/^-,..4l* - 
s7.o  •  -   6S.8      .' . .   •rt.-o.,-.  .'i•■:'■.".'7J.,*^■.•;■ 
6>^4.  fi**.;-';^..;:.  .5iS3.-:  •"-;:■•■•"  563;.:  • 
2S6.  514.  :    ■  .K-' •33S:';;r-:SV.;  332:     . 


2m 

79^'^^^. 
419.S.:.: 
^39<Mv : 
^79^J 

■■  ^':^:.;: 
■■fs.z  ■'  ■ 

40:8    ■ 

7*3  ■  .. 
550.-  . Y- 

345,;- 


-'.»,  foci;motlyes,-  M  he.  Mu»sl  noticeable  feature  in  tjii*  ctjHipiifisoit 
I-  llic  Iflrgc  ittfcr«;;i.se  of  boilGr  capacity,  the  B;  D.  factor  having 
-tvadiJy  dectvaseil  from  64S  to  550.  The  cylinders  at  the  same 
:inie  have  increased  from  20  x  28  to  22  x  28  in.,  the  steam  pressure 
ind  size  of  drivers  meanwhile  remaining  pnictically  the  .satne.  -It ; 
will  be  noticed  that  the  Pacitic  type  engines  have  but  little  inprc 
A(.ii;]it  on  driver^  than  the  latest  design  of  Prairie  type.  aT- 
i'lough  the  cylinder  is  '!>  in.  larger  in  diameter  and  the  tractive; 
effort  correspondingly  increased.  The  factor  of  adiusion,  ho\V- 
t^'vcr.- is  ample.  The  introduction  of  the  four-wheel  truck  has 
I'enliitted  the  installing  of  a  heavier  boiler  without  increa.sing 
the.  weight  on  dri\  crs  and  at  the  same  time  liiving  the  a<lvant;ige 
'"^f'the  better  guiding  qualities  of  this  type  of  truck  wilhout  re- 
litcing  the  pulling  power  of  the  Iocorrh">tive.  C.^  •  •  •■  /  ■•.\-  :■•  •  :  r  " 
Ihest^  locomotives  are  very  similar  to  the  one  built  for  the 
IVtijjsylvania  Railroad,  mentioned  above.    They  employ  the  same 


The  Iwileri;  arc  of  the   nulial   stay  Y^'yll<^: with 't^^  cowh'ec-'V; 

tion  sheet,  the  outside  yiianu4er<»fihe  froiri  ring  Thmiiij  73  mi 
Three  of  the  boilers  are  rrfted  widi  combustion  ch;unber>.  and  fij 
these  the  frotit  tul>e  sheet  Iv.is;  b<;eii  moved  ahead  sutliciettt  to 
give  a  leitgth  af  tiibcs  of  iH  f(.  bt  dlily.  :f  ft...|lioTter  thaii  (lie. 
tobes  in  the  engities  without  coilibttstion  chambers.  The  chamber 
itself  is  4  ft.  long.  The  boilei's  vvilhout  combu-tion  chainb^  r? 
contain  .3^-4  in.  tubes,  and  tho5e;>vitheonj1ni>tion  chambers  3^2-2 
ifi.  'tabes^^^^W^  this  decreases  the  atrtbilntitrf  total  heating 
iiarfece  coivsiderably  it  is  believed  ifom  the  ejcperieitcc  of  the 
Northern  Pacific  Railway  ih.at  the  cap.ieity  <>f  the  boiler  will  not 
be  materially  decreased  by  the  insLallaliun  of  the  coinbustii^n 
chamber.  The  chainberi$  radially  stayed  to  the  sliell  on  the 
bottom  and  sides,  and  lias  expansion  stays  oiithc  upper  occtit>ii; 
Ample  water  space  of  8' j  in.  at  tlK-  bottom  and  7  in.  at  the  closest 
lK>int  at  tlu'  sides  is  provide<l.  The  smaller  number  of  llue->  in 
the  boilers  with  iIk'  conibu«-tion  cliambers  is  due  to  the  fact  th.tt 
the  outer  shell  of  all  the  iKjilers  4s'" alike,  so  that  when  new  .firvr 
boxes  are  rcquireil  combu.stioiii  chambers  can  either,  be  applied. 
or  removed.  On  the  pfevictis  order  of  Prairie  type  locomotive 
i-2f4  i'l.  tubes  \vere  sp.'citje«i  but  it  was  found  that  better  service 
could  be  obtaneil  from  2  hi.  lubi^  AVithont  detriment  to  the  steam- 
it  ig  qualities  of  the  boiler. nnd  this-  size,  has  therefore  been  -u^d 
on  the  new  engines,  .     •     -:      :     : 

The   KKXHirotivcs   arc   furnished   with    79   in.    wheels,  htittlic^ 
;uiachiner\    jwrts  are  arranged  so  that  t9  in.  wheels  may  be  ap- 
j>Ued  where  it  is  required  to  operate  over  divtsjons  havhig  con- 
siderable grade.     The  cylitiders  .ire  designed  s<.>  that  when  69  in. 
wheels  are  used  they  can  bore<i  to  24  in. 

The  general  dimerisions.  weights  and   ratios  of  both  designs 
■of  locomotives  are  given  in  the  "table  below: 


Setvioe. '■-'..»■.  i'-/  •  v  ••-  ••  ••'•.'• 

Fttiel  i'..:..  .■...;..  ;s  J ,:,,.. . .... 

Tractive    effort'    ;;,C  ...... ... 

-Wcjfrht  in  wi'rtiiijj  order,  i- 
•Weichf  OTi  driviTS   .  . ;  . . .  /.  i 


<JEX<EK.M ,;  OAVA.. :      .i.   -"     •■.-.: 

•  X  -  ;  AVifh'-tit"  C'>'"'«'.'  ■ 
-;■'.■-■. •.V'VGIiambcr. 
.vy...  .••..•;!.•;_;  i'.  .:.  .  .PassouRer 
.  > . , .  vU '.  {'^  ^-i  .,•.'; , .  Bit.  (  >al . 

..-,'.;;  ..V.;^^.::.  .8«.2«0    n.v 

.,A;-;»i-^i:..,2<ti.50t»  ib.s»  : 

*.....;:.. y;.,-..-. 170.700  His.' 

AVoidht  of  fiiiiino  atid  tender  in  Av,Vri:itvp;<*ik-r  453.700  \h-<. 
\\  luel  liase,  driving   . . ,;..... .,'. .  . .  .  : .:";,  .  i. . !  V. ...  .14   ft. 

.Wheel   haso.  total    .  . .......  ..■.:'.:  .  .  .  iW.  ,•., .  ^Sfi   ft.  6  in.   ,' 

Wlioel  bast',  i-nRitie  an<l  tciidef. .  .1 -^.  .H.-./<?7  ft.  \^'i  in.' 

Weijtht  on  drivers  -:-  tractivfe  ;etY.:>vt. .,-.  ..•.■;';.%:/:'  ;'.:, .;..;;.  :.i.'Mt  / 
Total  wfipht    :    tractive  effort .  -  .  .  .  ;.,.;  J. .  '.  ._.'i~.  .  .  ; ...  .0,0* 
Tractive  effort   X   diani.  drivers    >-  luati*iit  satrijn*^-- -S'»0,«<* : 
Tirtal  licatinc  Surface    :-  pr.itc  .are;i,.:.  .,...■,..-»..  .■v.74,rifl. 
Firebox  heat,  --urface    :    total  he^lt.  siiffacVvfHr  tvnt.  .4.'!»? 
Weitrbt   on   drivers  ^  t.ital  beatmc  s«rf^-v; . . ; . .  .  ..4o.RH 
.Total   vv<ight  -:-  t«>tar  beatiiicr  surface.  ; . ;  . ;  . . ......  .»V2.4<i 

V'^litme  botb  cvHude^^,  cu.  fj. . .  .  . . ., \:.'A-\:i:'. ...  ,.  .12,.1.'« 

T>'tal  beatiiiK  surf.iCi     :-  v()l.  eyJiii^lerS.,  .•  •. -..••v;  .•  ■•.-SW.W 
'..tlratj.-  .^re.a:  -^  vol.  .cylinders    .,.'...  .-..>- i;. .- -.I..-.  .%•...;.  .^;Ji..'K 

•\  .> . . » .'.'. . ,-» ..» .  «•■• . ... .« V  .H- . .  .Klt^i^plc• 
■y.^Lvfe^,   ..  ".•  •,  .-■,'•'•.■■•...•.'■•".,. 

V,  .ri>-v-v^.  sv-:.'-r- i«^ 'in;- 
. . . :  •, ,  ,\»«..'i;.-.  ,l:l/l«  .in.-  . 
...  .■.i.'::^^^/. , .  •Tv'IC'w:--.' 
.-1*  ■ '  *  *''•-•  *•'.''  *  •  •-•  •.'  *  jyf '  *^*-.. 
W  H  tri '.<  .;-..■■  V ■  :'  ■ ..  ■'.  •"■'■■■ 
....'.  .^.k ,.' ^'.  .  .v  .'-.79  iy.' 
79    in.v 


Kirid  1;. : .  1 .'. . , 

niaineter  aiid  stroke 


t  "ire;ii.'>t  travel    '.'...,'• ,  •  •  •  >  •  • 
'>ut^i•^c  lap    .  .'i»v.  ..>.......  . 

liisidi-  clear.-uice    ..  .^  ...... . 

I-cad  in  full   j-^'ar  ,. . . . . . . . ; ; 

■t)rjvin-s'.  d?a'n»etcT  nvcr  tiris*.. 

Driving,   thiclciiess  of  tiris.,: 

Drivin.ii  journ.-ds,  main,  di.inieter  .nnd  ItfiiRtli  loti'TK  IS  in. 

Uriviiip  journals,  ottjers.  dianu  aud  tcnpWi.i.JflrK  X  It  .in.  . 


lL3iainlH;r.  . 

I*ase>\i4goT 
Hit.   Coal 

•2!«.'.Mrct    lbs, 

:      2f.l,.'«oo  ll„^. 

lfi7,(««0   lb-. 

i2,«..700   lU. 

14   fl. 

-   3fi  ft.  «  in. 

•.'.;■.•■-■  ■■■"  -  -s^T* 

.tt<»..W 
(».«2 

4^.'>ir 
7«.7»1 

12.35 
576.<»ni 

•  .  .  .45"  iti.-: 
1 1  yif.  11*. 
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Hnijinc-   tnuk    wlictl^.    <liamctt.r    'M   in.  ;'.(>  in. 

Knginc  truck,  journals ...•'. ti'/t    X    12  in.  6J^    X    12  in. 

TrailinK  truck,   whecks,  diaiiutL-r. 50^4    in.  J0)4  '"• 

Trailing;  truck,  journals   S  X   14  in.  S    X    14   in. 

HOlLKK. 

Style    ; . .  ^i...  L.i,: ..'. :.,.  .-i',.  Conical  Conical 

Working   pressure    .,"..:.?.. :.  ...200   lbs.  2im>    I1)s. 

Outsirle  diamtttr  of  first   ring Tl  15/16  in.  71  IJ/Hi  ni. 


Firebo.N,  kneth  and-  width 

Fircliox   platts,   tnickn<?ss.  ..,••>.,  ..-...-i..  ... 
Firebox,  watir   space    ..  ..t  .ii  ,..;,.*  ...i 
Tubes,  nunihtr   and  otitside  diatTi ..,,;,.  i^ 

Tul)cs,  Icngih    .-,1;  ii./ 

McatiiiR  surf.'jce,  tubes  .....,,..,...;...'.■. 
Hi'ati'ijj  surface,  fircbo.\  »>.^:t.«.  »'•••■•'> ■^» 
Hcatins  surface,  total  .  .v  ..»:.;.,..  i^*.  ;';> 
(irate  area  .4>>l.«v»-. .  iJ . . 


.  H>N!i   XTH'A   in.  108^    X   7j'.i    in. 


.  H  and  16  in. 

i'/i  in. 

.  ,....37l>— 2  in. 

.:  • 20  ft. 

.  .S.fMJd.li  s<i.  ft. 
. .  .  .2nt>.(i  sq.  ft. 
.  .4.10."..0  s<i.  ft. 
.■>({.;{  si|.  ft. 


Smokestack,  dianittcr I.s  and  20  in. 

Smokestack,  hcisht  pbov;-  rail    ,  .  .  .  .  H    ft.  7  Jg  in. 

TENIMR. 

Tank    ,/,. j,*-..; ...:■«..' ,i«'- Water    Bottom 

l'"ratne '.-^i. .'.'.. l:i    in.   Chan 

Whet!?,   diameter    36   in. 

Jonrn.-.Is,   dian.efcr  an«l   length .iVi    X    10   in. 

Water  rai)acity •;,.>.  ..^  .;..;,'.v.  .j'.. .8,000  gals. 

Coal  capacity ■'.  i  -  .J.'-^i'.i .;..;. 11   tons 


Ji  and   k'  ni. 

4'.:.  in. 

Xii—-i  in. 

18  ft. 

.3.112..-)  s(i.  ft. 

268.4  S(|.  ft. 

3,409.:!  .s(|.  ft. 

56.3   s<|.  ft. 

18  and  i"  in. 

14    ft.    7':<  in. 


13  in.  Chan. 

36    in. 

5;^   X   10  in. 

8.000  p.iK. 

14    tons 


A  GOOD  IDEA  IN  PATTERN  MAKING. 

The  method  of  moulding  Uu-  staiidiinl  Lake  Sliore  cylinder 
cocks  at  the  Collinwood  shop-s  is  worthy  of  note.  ("he  pattern 
is  mounted  on  one  .side  of  the  plate  only,  as  ^liuwii   in  the  illus- 
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tration,  hut  is  so  arranged  that  the  drag  and  cope  of  the  tiask 
are  rammed  from  the  .same  plate  witlmnt  changing.  This  idea 
i.s  in  very  general  use  in  connection  with  the  patterns  for  the 
brass  foundry  at  the  Collinwood  shops  and  simplifies  the  matter 
of  pattern  making  and  moulding  so  nuicii  tliat  it  is  surprising 
that  it  is  not  followed  to  a  greater  extent  in  other  shops,  as  it 
has  a  very  wide  range  of  application.  The  pattern  shown  is  used 
in  connection  with  a  Berkshire  moulding  machine.  The  core 
box  and  cores  are  shown  to  the  right  .and  the  finished  casting  to 
the  left,  in  the  illustration. 


xecur.  .Mr.  W.  1).  Dunring,  an  ofticial  of  the  road,  made  the 
following  statement  in  a  letter  written  to  the  secretary  of  the 
City  Club: 

■'  'The  side-door  cars  have  been  in  daily  use  since  1903,  and 
during  the  three  years  of  their  service  under  iny  direct  charge 
and  as  a  result  of  my  intimate  experience  with  these  cars,  I  can 
unhesitatingly  say  they  are  a  success  in  every  phase  of  the  ser- 
vice in  which  they  are  used,  and  I  believe  they  fully  meet  cverv 
refiiiireiiieiit  of  a  dense  passenger  traffic  under  conditions  when 
quicknes.s  of  operation  is  an  essential  requisite.  The  cars  each 
seat  100  passengers,  and  have  standing  room  for  a  large  number 
in  addition,  without  interfering  with  rapid  entrance  and  exit. 
.\o  dirticulties  have  been  found  in  their  operation,  the  perfect 
control  of  the  side  doors  by  the  trainmen  preventing  passengers 
from  getting  on  or  oflf  the  cars  while  in  motion.  The  doors  work 
freely,  with  but  little  ctlfort,  and  no  trouble  has  been  experienced 
in  keeping  the  cars  warm  during  the  coldest  weather.  The  time 
saved  in  their  use,  over  the  end-door  type,  is  more  noticeable  dur- 
ing the  hours  of  heavy  travel,  and  has  resulted  in  the  average 
stop  being  reduced  from  30  seconds  to  7  seconds.  All  of  the 
side-door  cars  are  framed  throughout  of  steel  and  were  buih 
new  at  the  company's  shojjs.     None  of  the  old  cars  were  recoii 

structed.  Xo  jilatform  men  are  re- 
(|uired  with  the  side-door  cars,  thi 
doors  being  operated  from  within  thi 
cars  by  the  regular  trainmen.  As  to 
the  accidents  to  passengers  with  the 
side-d{K)r  cars,  I  have  consulted  with 
our  claim  department  officials,  and 
the  conclusion  is  reached  that  the 
use  of  the  side  doors  has  reduced  thf^ 
number  of  accidents  about  90  per 
cent.  In  fact,  with  the  exception  of 
an  occasional  slight  mishap,  the  ele- 
ment of  personal  injury  has  been 
well  nigh  eliminated.' " 

To  use  this  type  of  car  in  the  New 
York  Subway  some  special  provision 
will  have  to  be  made  for  stations  on 
curves,  but  this  can  undoubtedly  be 
taken  care  of.  It  is  estimated  that 
the  introduction  of  this  type  of  car 
would  increase  the  total  possible 
seating  capacity  per  hour  of  the  Sub- 
way, during  rush  hours,  from  i8,87f> 
ti»  56,000. 


1  k.\nic  I.N  .\kw  \(wk  City. — The  total  number  of  passenger«^ 
iiandled  by  the  elevated,  surface  and  subway  Imes  of  New  York, 
in  round  numbers,  was  670,000,000  in  1902,  765,000,000  in  1903. 
8i4.ooo,o(X)  in  1904,  816,000,000  in  1905,  and  1,007,000,000  in 
1906.  The  increase  in  1906  over  1905  was  146,200,000,  or  14  per 
cent.,  which  is  the  greatest  gain  recorded  both  in  volume  and 
percentage.  

Dkvki.oi'mknt  of  Ock.w  Liners.— The  accompany  table,  taken 
from  l:iif:inrrriiig  (London)  for  August  2nd,  and  presented  m 
connection  with  a  very  complete  detail  description  of  the  Cunard 


SIDE   DOOR    SUBURBAN    PASSENGER    CARS. 


In  a  report  on  transit  facilities  prepared  by  the  City  Club  of 
New  York  and  addressed  to  the  Public  Service  Commission  the 
Illinois  Central  type  of  side  door  car  is  discussed  as  follows: 

"The  Illinois  Central  Railroad,  with  the  heaviest  suburban 
traffic  in  this  country,  operates  cars  of  100  seats,  with  12  doors 
on  each  side.  The  seats  face  one  another  in  pairs,  and  a  door  is 
placed  between  each  pair  of  seats.  The  inaxinuim  stopping  time 
of  a  train  composed  of  these  cars  is  conditioned  only  by  the  time 
that  it  requires  eight  people  to  pass  out  and  eight  to  enter,  eight 
being  the  number  served  by  one  door.  In  practical  operation 
these  trains  stop  on  an  average  but  7.07  seconds.  Owing  to  the 
fact  that  the  guard  who  closes  all  the  doors  of  a  car  stands  at 
one  side  of  the  car,  so  that  he  can  look  along  the  whole  length 
of  both   the   outside   and    inside   of  the   car.   very    few   accidents 


Coal  necen'^ry  to  cteam  to 
New  Yo  k     tons 

C  iruo  carried 

I'assenvrers         

Indicated   horse-power 

Steam   Pressure        . .     . .       lbs 

Coal  per  indicated  horse 
pjwer  per  hour   . .  Ibsj 

Si)eed    .V    ...  ..r.    ..        knotsi 
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224 
115 
710 
9 

5.1 
8.5 


u 


1400 
750 
2.50 

3600 
33 

3.8 


o 


836 
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2.900 

1,620 

1.700 

30,000 
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1.6 
22 
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a 

a 

3 
•J 


5,000* 

1.500 

2.198 

68.000 

200 

1.45  • 
25 


*  Kstiniated. 
turbine-driven  quadruple-screw  Atlantic  liner  Lusitania,  presents 
in  a  compact  form  the  development  in  capacity  and  efficiency  of 
ocean  liners  since  the  advent  of  the  first  Cimard  liner. 
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THE  MAXIMUS  BRAKE. 


It  is  well  known  that  the  coefficient  of  friction  between  the 
)irake  shoe  and  the  wheel,  and  hence  the  retarding  effect  of  the 
Urake,  is  very  materially  less  at  high  speeds  than  it  is  just  before 
i1k-  wheel  comes  to  rest.  This  condition  caused  the  adoption  in 
il)is  country  several  years  ago  of  the  high  speed  brake  for  heavy 
passenger  trains,  which,  by  increasing  the  pressure  in  the  brake 
.ylinder  upon  the  application  of  the  brake  and  gradually  reduc- 
ing it  by  allowing  the  excess  to  leak  off  through  a  reducing 
.live,  the  final  pressure  being  the  same  as  for  the  ordinary  quick 
aition  brake,  has  resulted  in  decreasing  the  length  of  stop  about 
?i)  per  cent,  from  speeds  of  50  miles  per  hour  and  upwards. 

The  change  from  the  quick  action  to  the  high  speed  brake  re- 
i|uires  no  alteration,  other  than  some  strengthening,  in  the  foun- 
<lation  brake  gear.     There  is  in  use,  however,  in  England  and 
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on  the  Continent  an  arrangement  of  the  foundation  brake  gear 
which  automatically  performs  the  same  functions  as  the  high 
>peed  brake  with  the  further  advantage  that  it  also  automatical- 
ly adjusts  the  intensity  of  its  action  to  the  speed  at  which  the 
train  is  running  when  the  brake  is  applied.  This  brake  is  known 
.IS  the  Maximus  and  the  results  of  some  tests  recently  made  on 
the  North-Eastern  Railway  of  England  are  shown  by  the  curves 
ill  one  of  the  illustrations.  These 
tests  represent  stops  made  from  dif- 
ferent speeds  with  a  single  coach. 
braked  on  four  of  its  six  wheels  to 
^>2  per  cent,  of  its  weight  with  the 
ordinary  brake.  The  tests  were  made 
with  the  same  coach  on  the  same 
line  under  similar  conditions  and  in- 
dicate very  clearly  the  advantage  of 
the  Maximus  brake  over  the  ordinary 
for  high  speed  trains. 

The  arrangement  of  the  device  is 
^hown  in  the  illustrations,  and  while 
it  is  here  illustrated  as  including  two 
Itrake  shoes,  the  principles  are  equal- 
ly applicable  where  one  brake  shoe  is 
used.  The  shoe  is  suspended  by  a  link 
'umg  from  a  bell  crank  which  is  rig- 
idly fastened  to  a  square  rod  reaching 
across  the  end  of  the  truck.  To  this 
''haft  are  also  fastened  two  short  lever 

arms,  which  have  pins  at  the  end  fitting  in  radial  slots  in  the 
•  asting  bolted  to  the  end  piece  of  the  truck.  This  casting  also 
I'orms  a  seat  for  a  spiral  spring,  the  stem  of  which  is  attached  to 
'lie  square  shaft.  At  the  center  of  the  shaft  and  fastened  to  the 
'ruck  frame  is  a  fitting  which  supports  a  ratchet  slide  having  a 
l>ivoted  tooth  pawl  held  in  the  disengaged  position  by  the  shaft 
when  the  brake  shoe  is  in  its  normal  position  on  the  wheel.  The 
ratchet  slide  is  connected  by  a  rod  to  the  end  of  the  cylinder  or 
floating  lever  and  the  teeth  are  arranged  to  permit  the  brake  to 
be  released,  but   will   prevent   any  further  application   after  the 


pawl  is  dropped  into  place.  The  connection  between  the  truck 
lever  and  the  brake  beam  is  made  through  a  roller  on  the  lever 
which  works  in  a  V-shaped  cam  slot  in  the  yoke  connecting  to 
the  brake  beam. 

The  action  of  the  brake  is  as  follows :  The  coil  spring  is  tight- 
ened up,  by  means  of  a  follower  plate  and  nuts  011  the  end  of  Us 
stem,  to  give  a  tension  which  will  hold  the  brake  shoe  in  its 
normal  position  under  a  certain  predetermined  coefficient  of 
friction. 

By  means  of  a  larger  cjlinder,  higher  pressure,  or  change  ni 
leverage,  the  brakes  being  applied  at  high  speed  are  given  a 
brake  shoe  pressure  which  equals  160  per  cent,  of  the  weight  of 
the  cars.  At  high  speeds  this  will  not  iiroduce  a  coefficient  of 
friction  sufficiently  great  to  overcome  the  resistance  of  the  spring 
and  hence  the  apparatus  remains  in  its  normal  position.  When 
the  speed  of  the  train  is  sufficiently  slackened  to  increase  the  co- 
efficient of  friction  then  the  action  of  the  brake  shoe  pulling  on 
the  bell  crank  compresses  the  spring,  sliglitly  moves  the  square 
shaft  inw-ard  and  downward  (or  upward),  thus  releasing  the 
pawl,  which  engages  the  ratchet  slide  and  prevents  the  cylinder 
pressure  from  following  up  the  shoe.  As  this  takes  place  the 
shoe  in  moving  downward  alters  the  position  of  the  roller  on 
the  truck  lever  in  the  V-shaped  slot,  so  as  to  move  the  shoe 
away  from  the  wheel  and  thus  reduce  the  pressure.  In  this  man- 
ner the  shoo  maintains  a  position  oti  the  wheel  that  corresponds 
to  the  coefficient  of  friction  for  which  the  coil  springs  arc  orig- 
inally set,  since  a  reduction  in  the  friction  will  permit  the  spring 
to  again  raise  the  shoe  and  draw  it  tighter  against  the  wheel  by 
the  change  in  the  connection  to  the  truck  lever. 

This  apparatus  is  controlled  b\-  the  Maximus  Brake  Syndicate 
Queen  Ann's  Chambers,  Westminster,  I^ondon,  and  is  being  in- 
troduced in  this  country  by  Mr.  Harvey  K.  Brown,  managing 
director  of  the  coiripatiy,  whose  headquarters  at  present  are  at 
the  Southern  Hotel,  St.  Louis,  Mo. 


Cost  of  Bi,ock  Sign'.\i,s. — Some  idea  of  the  enornious  cost  ot 
equipping  a  railroad  with  block  signals  may  be  gained  from 
reports  just  compiled  by  the  Pennsylvania  Railroad.  Out  of  a 
total  mileage  on  the  Companj^'s  Eastern  Lines  of  6,032,  more 
than  fifteen  hundred  additional  miles  have  within  the  last  three 
years  been  equipped  with  block  signals,  at  a  cost  of  $8s6,520.3() 
to  the   railroad  company,  and  adding  $210,816.05  to  the   annual 
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operating  expenses.  The  rejwrt  shows  that  the  Pennsylvania 
Company  now  has  every  luile  of  its  main  lines  protected  by  block 
signals,  and  of  the  entire  mileage  of  the  Lines  East  but  al)out 
500  miles  are  not  so  equipped ;  most  of  this,  however,  consists^ 
of  short,  industrial  lines  or  branch  lines  on  which  the  traffic  is 
so  light  and  of  such  a  character  as  to  render  the  block  signal 
unnecessarj'. 


During  1906  there  were  86  old  locomotives  sold  and  43  scrappe<I 
on  the  Pennsylvania  Railroad  proper. 
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NEW  UNIVERSAL  INDEX  AND  SPIRAL  HEAD 
FOR  MILLING  MACHINES, 


A  new  universal  index  and  spiral  head  has  been  de- 
signed by  the  Becker-Brainard  Milling  Machine  Com- 
pany, of  Hyde  Park,  ^L'lss.,  to  meet  the  need  of  a  spiral 
head  that  will  answer  the  requirements  of  the  heavier 
duty  now  imposed  on  milling  machines  and  still  retain 
the  accuracy  and  at  the  same  time  meet  the  require- 
ments of  the  wide  range  of  work  met  with  in  ordinary 
practice,  without  sacrificing  any  of  the  desirable  feat- 
ures of  the  older  heads,  and  to  add  such  features  as 
will  increase  the  usefulness  of  the  head  in  general  work. 
The  accompanying  ilfustrations  show  the  various  feat- 
ures of  this  new  design.  'Jhe  increase  in  the  strength 
of  the  head  has  not  interfered  with  the  ease  of  handling, 
nor  made  the  head  at  all  chnnsy  or  awkward  to  oper- 
ate. The  design  is  of  an  approved  type,  having  the 
swivel  block  housed  between  heavy  uprights  in  which 
the  block  swings  in  a  vertical  plane.  Die  block  is  held 
in  any  position  by  means  of  clamping  bolts  which  draw 
the  outside  plates  securely  against  the  uprights,  hold- 
ing the  head  in  position  against  the  heaviest  cuts. 

The  worm  gear  is  made  in  two  sections  to  insure  ac- 
curacy in  the  bobbing  of  the  teeth  and  in  the  adjusting 
for  wear.  An  important  feature  of  the  design  is  the 
fact  that  the  worm  gear  has  been  made  as  large  as  the 
swing  of  the  different  size  heads  will  allow.  The  view 
showing  the  back  head  removed  gives  a  good  idea  of 
the  comparatively  large  diameter  of  the  dividing  wheel. 
This  not  only  adds  materially  to  the  life  of  the  wheel, 
but  insures  greater  accuracy  in  the  work  than  is  pos- 
sible with  a  smaller  diameter,  such  as  is  ordinarily  used. 
The  large  diameter  and  the  coarse  pitch  of  the  teeth 
makes  it  possible  to  take  heavier  spiral  cuts  without 
any  risk  of  impairing  the  accuracy  or  of  distorting  the 
teeth  in  the  gear.  The  increase  in  the  strength  of  the 
head  throughout  makes  it  possible  to  take  heavier  cuts  at  faster 
feeds  and  speeds  and  thus  to  utilize  the  high  speed  steels  to 
greater  advantage. 

ihe  idea  of  making  the  differential  mechanism  a  component 
part  of  the  head  has  been  carried  out  so  that  the  head  may  be 
used  as  an  index  or  dividing  head  in  any  position  along  the 
platen,  with  the  spindle  either  parallel  with  or  at  right  angles 
to  the  main  spindle  of  the  machine,  or  in  any  intermediate  po- 
sition. This  has  been  accomplished  by  placing  the  change  gears, 
used  in  differential  indexing,  on  the  rear  side  of  the  head,  as 
siiown  in  the  view  where  the  gears  arc  set  in  position.  The 
gears  have  no  connection  with  the  table.  With  the  gears  used  in 
dift'erential  indexing  arranged  on  the  head,  it  is  possible  to 
>wing  the  spindle  into  position  for  cutting  bevel  gears  or  teeth 
•  •n  any  conical  work.     This  at  once  broadens  the  scojjc  of  dif- 
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ferential  indexing  from  cylindrical  work  to  that  which  requires 
the  angular  setting  of  the  spindle  in  the  vertical  plane. 

In  order  that  the  application  of  the  differential  indexing  may 
be  universal,  it  is  necessary  that  it  be  made  available  for  use  on 
work  with  helical  or  spiral  grooves,  such  as  spiral  gears.  Thi> 
has  been  accomplished  in  the  following  manner :  The  principle, 
on  which  the  differential  system  of  indexing  works,  makes  it 
necessary  to  have  the  spindle  and  index  plate  so  connected  by 
means  of  change  gearing  that  the  movement  of  the  spindle  will 
cause  a  movement  of  the  index  plate  in  one  direction  or  the 
other,  as  the  case  may  be.  This  makes  it  necessary  for  the  index 
plate  to  be  free  to  move  on  its  axis,  independent  of  the  index 
crank  during  the  indexing  operation.  In  cutting  spirals  the 
plate  is  geared  to  the  lead  screw  by  suitable  change  gears.  The 
connection  between  the  lead  screw  and  the  index  plate  must  be 
broken  when  making  division,  in  order  that  the  index  plate  may 
be  free  to  make  the  differential  movement  with  the  index  crank. 
This  breaking  of  the  connection  is  accomplished  by  means  of  an 
adjustable  clutch  which  is  withdrawn  during  the  indexing  opera- 
tion. .After  the  division  has  been  made,  the  teeth  in  the  clutch 
will  be  found  to  be  in  such  a  position,  in  relation  to  the  corre- 
sponding spaces,  that  it  is  impossible  to  engage  them.  In  order 
lo  bring  the  teeth  and  spaces  opposite  each  other,  one-half  of  the 
clutch  is  made  adjustable  so  that  it  may  be  rotated  the  required 
•  iniount  to  bring  the  two  portions  in  T>roper  position  for  engage- 
ment. This  adjustment  is  accomplished  by  means  of  the  knurled 
knobs  attached  to  the  clutch.  The  connection  between  the  index 
crank  through  the  worm,  worm  gear,  spindle  and  change  gears 
of  the  differential  indexing  mechanism  and  the  index  plate,  when 
the  index  pin  is  in  mesh  with  a  hole  in  the  plate,  would  form 
a  locked  train,  which  must  be  released  during  the  spiral  cutting 
operation.  This  release  is  accomplished  by  means  of  the  knurled 
knob  back  of  the  index  plate,  which  operates  a  friction  clutch. 

Frequently  it  is  desired  to  roll  the  work  a  small  amount  on 
its  axis  without  shifting  the  dog  or  losing  the  position  of  the 
index  pin,  or  the  amount  of  roll  over  may  be  such  that,  should 
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tage  to  be  gained  in  doing  away  with  the  back  pin  and 
substituting  the  more  flexible  holding  device. 

In  work  requiring  the  head  to  be  connected  up  for 
spiral  cutting  the  roll  over  of  the  work  is  made  more 
convenient  by  the  presence  of  the  adjustable  clutch 
which,  as  explained  above,  allows  the  disconnectioii  of 
the  spiral  cutting  train  so  that  the  spindle  and  work 
nia\'  be  revolvedj  or  rolled  over,  without  ciianging  the 
position  in  relation  to  the  cutter  in  a  direction  parallel 
with  the  feed  motion. 


ii  be  accomplished  by  rotating  the  crank,  the  pin  would  not  come 
exactly  over  a  hole.  Should  it  be  attempted  to  move  both  plate 
and  crank  in  conjunction,  it  would  be  found  that  the  back  pin 
')f  the  ordinary  head  would  not  engage  with  a  back  hole.  In 
this  head  the  back  pin  is  done  away  with  and  the  plate  is  held  in 
position  when  resorting  to  plain  indexing  by  a  friction  hold  on 
the  hub  of  the  plate  gear  which  is  clamped  or  released  by  a 
suitable  bolt  conveniently  located.  By  this  means,  work  may  be 
set  regardless  of  the  position  of  the  plate  and  the  plate  can  then 
be  securely  held  in  the  position  it  takes  when  the  work  is  so  set; 
Those  who  have  used  the  ordinarv  head  will  realize  the  advan- 


The  Dry  Kiln  requires  steam  heat  at  all  sea<ons  of 
the  year,  and  as  planing  mills  arc  usually  placed  at 
quite  a  distance  from  other  buildings  (.on  account  of 
the  tire  risk)  it  is  inconvenient  to  carrj-  the  shavings 
any  great  distance,  as  for  instance  to  a  power-house, 
which  should  ordinarily  be  located  in  the  power  center 
of  gravity  of  the  locomotive  department.  Shavings  are 
always  very  difficult  to  dispose  of,  and  yet  they  have  a 
certain  amount  of  value  as  fuel  if  properly  utilized. 
Considering  these  various  points,  it  has  seemed  to  the 
writer  as  if  the  best  solution  of  the  problem  would  be 
to  put  a  small  boiler  plant,  consisting  possibly  of  "nly 
one  boiler,  in  a  wing  alongside  the  planing  mill,  .uid 
feed  this  automatically  with  the  shavings.  The  stc.tni 
generated  can  be  used  to  operate  the  dry  kiln,  and  in 
winter  time  also  to  heat  the  planing  mill.  For  this  pur- 
pose the  ordinary  run  of  shavings  would  no  doubt  be 
ample,  although  the\'  do  not  make  a  desirable  fuel  for 
the  regular  power-house,  and  the  small  amount  of  at- 
tention which  such  a  boiler  would  need,  as  no  moving 
machinery  is  involved,  would,  we  think,  be  generally 
preferable  and  cheaper  than  attempting  to  carry  the 
shavings  to  the  power-house  (if  located  as  above  de- 
scribed) and  steam  heat  back  again  to  the  planing  mill 
^nd  the  dry  kiln.  The  shavings  can  be  blown,  in  such 
a  case,  directly  into  the  furnace  by  means  of  a  fan  driven  by  an 
electric  motor,  and  the  labor  required  for  operating  the  boiler 
would  be  very  small— ^lr,G.R.Ii^iidcrson0tfhc^^.^^  En^iaHii 
Railroad  Club.  •:•-/-      "■  -■•  ■    /^  V--\\ :  ;:V-.'    .    •  '■   -.'-■■ 


The  Pennsylvania  system  uses  between  seven  and  eight  million 
ties  a  year  and  during  1906  used  nearly  160.000  tons  of  steel 
rails. 
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NEW   UNIVERSAL  INDEX  AND  SPIRAL   HEAD 
FOR  MILLING  MACHINES. 


>iirt4^v:«l  b*- tlic   liicki'r-P.r.iiiianl    Milling   M.irliinc  f.>iii- 

•lN:i.Uv...y£  llvdc  Fark.  Mas,-;.,  to  nuii  tlu-  ikciI  uf  a  spiral 

HyaUth^rt  -will  ail.-. ucr  the  rcquirviiunls  oi  the  heavier 

diUV  jk«y' inipost;t|j ^^^m^  niacliiiie»  aiul  still   retain 

thv  atvuracy  ami  at  lirc  satiu-  tijne   meet  the   reiiuire- 

imnt^.ol  the  \vi«!o  raiiiJe  nt  \vurk.. met  with  in ordinarx 

- : ,3>racrux?r  w;hKt>iTt  :s;ic  any-  o.f  the  tlesirablc   feat- 

'..lir^^s  .<j'l  tin*  oWvF  .l»ca<Isj  am}  u?  add.  «>ruc1i.  feattires  an 

wijl  in.crta*c  ;lh(;  .iisefiijin.'.*s  of  tlie  ht-:ni  in  general  Work. 

.,inie.;u-comiiatiyiH.j;   rl!H>(j-att<»ns   -Imu    ihe   various   feai- 

ri'ea  >h' .'thi>  new  design.     The  iirerease,  in.  the  .>trcnK(h" 

tiveiicjtdlia*  JiMiuteffi-reU:  with  tln^oose  oflianfllinsi. 

.    iiwr  «iarte  \\k  Iveikl  at.  «1i  rlttwii-j.;  ..or  auk  ward  to  oj  >e  r- 

;rUy-   '.^  lie:  '''••■>Vl;^i   >^   of  an   ajtprovetl   tvin.-.   having   the 

.t-sVvivll  Idr^-k   hoit>ed;ljet\veen  Jieavy  ui>ri.i;hts   in   which 

;.j;tht:  hi(x^fe^wnj.g*.  HiA  **^  .fhe  block  is  helil 

;;iJH.,ahV  pOj^HfoM-^^U^^  of  claniiiing  holts  which  draw 

-  ,th?i.»;'i.nitsMle  plates  securely   again-.t   the   ni>rights.  hold 

•'•;:■  iiic  beud  ill  ]KisUJ<>jyagain.s.t  the  {Vea\  ie>l  viUs. 

rj^  'Svorin'-gear  is  inatte  iii  txyo  secliotis  U)  insiire  aV- 
.  :';Cnntty:  jii  the  hoJ J>itig  of  Uu:  tectU  a-iict  iii  the  adjustii>g 
■r  for; wCJifv  :i^J^H  iiiWK>l'Uit^  feiimpeWVf:  the;  tfesiMn;  i«  tlu 
;  fiii't'  ihaf  the  worm  gear  ha<  V>eeii  made  a-<  larjre  as  the 
s.w itig  ot  the  diflereut  >i/e  heads  wdl  allow,      (lie  view 
,.-l!o\ving  the  back  hea«rrerHi>Aed  gives  a  g<">od  idea  of 
;h e' *bmpa rat i v ely  la r^ei  d i ameicr  of  t  he  d i v i d i n g  wheel 
'■'hfejKVt  (.nly  add>  nT'^criallyto  the  life  of  the  wheel, 
but  iliSAiTcs  greater  aciMiriicy  iii  the  work  than   is  jkis- 
sviiJewitb  a  smaller  dianieter.  such  a.-  is  ordinarily  used. 
.Tiy*  large  tlianietcrjfHd  the  coafse  intch  of  the  teeth 
■rkiJvCS   it   iws.sihlc' to. -take   heavier   spiral   ciit^    without 
,.  ally  risk  of  impairing  the  accnrncy  or  of  <li>torting  the 
:-:  tetih  in  the  gear.      The- increase  in  the  strength  of  the 
heiut  tbroUghiiitt  makes  it  pojisible  to  take  heavier  cuts  at   fa-ier 
:iei.wls  ^ atiil  speeds  and   thus   t»*  ittilize-  tht'  hi^h  :speed   stwls  to 
■  yr^^Ui^r  advantage;         ,   .-  /;.../■ 

„    !.ht'   idea   ot  making   ttie  differential    nieehani-ni' a   component 
\  parti  ^ii  the  IwacK  Itas  beeiV  c^^^  so  th.tt  the  head  may  be 

UK'fl  as  ail  'index.or  dividing  heail  in  any  jx.-ition  along  the 
platefr.  \vvth  the  spunUe  cither  parallel  with  or  at  right  angles 
t -•  the  main  >pindle  of  the  machine,  or  in  an>  intermediate  po- 
sition- This  ha>  been  accomplished  by  placing  the  change  gear<. 
if-itj^  in  differential  indexing,  on  tile  rear  skle  of -the  liead.  as 
;%own  in  the;  view  wbwre  the  gears  .are  set  in  position.  The 
gT-ar?;  have  1V1.  eonnei'ti<irt  with  the  table.  With  the  gears  used  in 
•htf.ercntiar  iiideNing  ari;anged  on  the  head,  it  i^  po.->ililc  to 
'Wing.tfie  sjiiiullt  intu  ;iH>sition  for  iHUting  be\\J  grtirs  Uftoctli 
(.'n>in\:  ciHriea)  v\>»rk.  .  This  itt  once  bro.rden.-»  liie  >i\>pe  of  tlif 


stioVvfxr.  roNi-t*\u.»Ti\K'  sixE,  :op  vi^^rm  AvHKKr.. 


firiniial   indexing   from   e\lindrical   work   to  th.it  which   reqiiit^:- 
the  angul.ir  setting  of  the  >i>intlle  in  tlie  vertical   plane,','  .,,.-.' ■■". 
In   order  that   the  apjilication   of  the  diftereiitial   indexing  may; 
be  universal,  it  is  nece->>.ir>   that  it  be  made  available  for  u.-c  tji- 
work   with   helical  or  spiral  grooves,  such  as  spiral  gears.    'Thf'^ 
has   been  accomplished   in   the   following   manner:   The  principt*..; 
"•n    which    the   ditTerential    system   of    indexing   works,   makes   ir 
necessarv    to  have   the   -pindle  and   index   i)late   so  connected  hy 
means  of  change  gearing  that  the  movement  of  the  si)indle  wiH 
cause  a   tnovement  of  the  index  plate   in  one  direction  or  ,tb< 
other,  as  the  case  may  be.    This  makes  it  necessary  for  the  indo- 
plate  to  be   free  to  m<.>\  e  on   its  axis,  independent  of  the  indfi 
crank    during    the    indexing    operation.      In    cutting    spirals    tli 
filate  is.geareil  to  the  le.id   xrew  b\    suit.abK-  eii.inge  gi'.irs.      lb 
coiniection  between  the  lead  screw  and  the  index  plate  mu~t  fcr. 
liiokeii  when  making  divi-ion.  in  order  that  the  index  plate  ma;' 
lie  free  to  make  the  differeiuial movement  with  the  index  crank 

rhi>  breaking  of  the  connection  is  accomplished  by  means  of  ^an 
adjustable  clutch  which  is  withdrawn  ilnring  the  indexing  operii- 
iioii.  .\ftvr  the  division  has  been  madi ,  the  tieth  in  the  clutch 
will  be  found  to  be  in  -iich  a  position,  in  rel.iti<»n  to  the  corrc- 
-pou'ling  spaces,  that  it  is  impossible  to  »ng;ige  them.  In orcjei'. 
lo  bring  the  lerth  and  -i).icrs  opiKisiie  each  other,  one  h.ilf  of  the 
rlutch  is  made  .idjustabk*  so  that  it  may-  be  rotated  the  reqnired 

iniouni  to  ?)ring  tin-  two  portions  in  "proiKT  position  for  eiigage- 
uient;  This  adju-tnuiit  is  accomplished  l'>  nu;ins  of  the  knurled 
knobs  attaehei]  to  the  eUttch.  Ihe  connection  between  the  index 
.rank  through  the  worm,  we>rin  gear,  spindle  :md  change  gears 
of  the  dilTireiitial  indexing  mechanism  and  the  in<lex  i)l;ite.  when 
the  index  piti  is  in  nu-h  with  a  hole  in  ttie  idatc..  wouhl  form 
.1  locked  train,  which  must  be  released  during  the  sivjral  cutting 
'■peration.  This  release  is  accomplished  by  means  of  the  kmirk'fl 
kti"b  back  of  the  index  i»late.  which  o])t.rates  a  friction  clutch.. 
I'roquently  it   is  desired  to  roll  the  work  a   >mall  amount  oir. 

;-   axis   without   shifting   the  dfig  or  losing  the  jtosition  of  th*v 
in<lex  jiin.  or  the  .miouni  of  roll  over  may  be  such  that,  should 
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tage ;ip  be  gaiiit<l  in  d<jhig  a\va\-  wiili  We  tKic.k  pin  .bik);": 

>u))-«tiuttuii;   iIk-   UK>r>.-   ricxiT)lc  hoUJiiiy-  ilcvi'c^V  ';:..'  r  - 

In  Wuik  rccinirinji  ihr  lu-aU,  t''<  .b*.'.  cunnettc<l . «}•  Si^t'-'- ' 
spiral  ciiuins:  ili-   roll  .A\r  of  iIk'  \\'«»rk"  i>';fliadc*  ■;.:• -r-  " 
coiirciueht .;%'    tile   iM"c-«vi\vv-vlof   ttw;  .;^»lj^^^^ 
\vlik-14^  a»  o^;i»luiiK*l  ab<)\c:  all'.ivy?  *hc  -4isc«>iincctii"'?i  ^jV-.-.-- 
the  jSiM^aiciiuiiisc  irntii  .?«» ;i}ua  av.<  H>  ^     ,; 

pusitioiv  i»V,.*whiii'  -n  Ui  the  vuttiT-'V?^'": ^i''"V*t»*''5  juiralivl «  . ; ', 
witU  tiie  Jce»l  iiV'tioii.   •■■  <}""  \-[;l' :■'-:''  -iiJ^":  'o.' -^  ■:;.';'■■;'•■  :^ 


,    J-    i...-^— 4^ 


■  Tjl-fe;- Drx'  1\i l\  ix'tjuirca  ^t<am  Jicat  ai; all'  'ic;U>>n-^  >^. . 
tlic   veil r;   ami    a>    planinijr  niiil>    rire^  li^ualH  -plat*c<'    J.t 
(luite  a  di-uuu"c  iruin  other  bitiWiiiir^"-  t'>ij^^  aocumn'  -vi 
the.  ike.  lri6.t>  it  is  nicoiivtaik-itt  to  carry.Vthe  §jias-ii»a-^; 
any  great  ilislance."  as   ifirvlnstam'^'  ^v  a  Jjwwef^^^^ 
\vhioh   sh<>uW  ..rfMnarily  be  l<»e:ileU  in  tTiV  P'>\ve>  oeinj.r 
<>t  gravily  <-'!  ilie  loctunoiiv:e«lepa,rtUK-.wVy.>havii^V  ';;?(."•: 
always-  vicry  dilViciih  li*  «li.sjK>'M.\  i/f,  atvl.ye^^ 
certain   amoiiiit.pf;:valiiea'S;£it^^^^ 

O insider jng  the.se  varivus  jKiim*.  it  lia:;'  secilK-a  t-f-  v'vl'' 
writef  as.  if  the  best  spluiion  of  tlK'pT^blcii]  Wviif.';  be 
i<»  imt  a  small,  bciler  plfuit/  cotisisliiiK  l><>j-?ib!y  t»f  ^'.n^^^^ 
one  boiler,  iji  ii   u  ihg  alongside  the  plan^g^  tiiill-  ;';f!?ip- 
feed  this  atuontritJCaliyAvith  Uk'  >Ji:ivii1fcg^.:'  Tl^^^ 
j^enerated  can  Ik-  used.  t>>  operate  the  4ry  kilii.  .ati4  'S:f . 
winter  jinie  als< >  to  heat  llic jijaoiny:  niiU.    For  ^Iji^ -fct't-;'. 
Ijbse  the  6rditiar\-  rijnv  af  shaviiigs  w<  iiil«J  »«*  iKjitbt  o  , .. 
ainple,  alihoiigh  tb.<?y  «lo  iiot j  mjfkc-  a.  di-*ifabje  iucl  '.i/ (r 
the  feijHlar  pii\\er-li(»u<ie.  atid  the  stnaff  aiii<iinit  »£^^ttr., 
Vcntion  .which  >uch  a  b«  'Her :  woiiUl  ne«J..  a>..  ."u  m'ivit!«f : 
niachiiVei'y/is  inVt>lvv<I.   xvM.(jUi^.- We  thhik.rhe-lgt^itef^ 
pre terablc  ,:Jtn<l-  rlu";iiH- r   thai j  atic niptin^  i.tt >: .-ca rty ;  'Jw--. 
-havings   to   tjio   {vvvvcr-h-in-t;    (if  ;h»eate-d  a:>,..a1»f4ve  ,:^K'-" . 
scrilx'd)  and  ■>teani  litai  back  agAwi- 1<^  i^ie  planiin;^^  -jjii?1 

-'  .«d  tlie  dry  kiln.     'I  he  4iaviiig>'  A\ati"  be.  Wo^^^^^^ 

ifc  accomplished  l)y  rotating  the  crank,  the  pin  W4iuld /not  come      a  c.Ysc.  d|rect.lj"..int<.i  ike-  furnace, !»>   niv;n>^  Vif 'jV  t'a:«  <.lf n etv  W-ai^^^^^ 
•actly  over  a  hole.     Should  it  be  attempted  to  move  both  plate      electric  motor,  and  the  J:d«tr  reijiTiriMi   f4>t^^^ 

A  crank  in  conjunction,  it  would  be   found  that  the  l)ack  pin      \v<ujld  be  very  smajl<r^^l/r;  (/;  A^  //^:^^^ 
the  ordinary   head   would   not   engage   with   a  back  bole.      In       Riuh-iuid  C]ub..:;[ ^r '.:'-.     J .^^     /,r  ^  V:.    -^-v! 

is  head  the  back  pin  is  done  away  with  and  the  plate  is  held  in.  .-.•.>.'  '   v"'^- ■!■'  ■:'i^<^  'y'h■'^i:^':.:'^^  -r--^  \.\--^  '  'ii'-'--f:'''\::^':S'^ 

-ition  when  resorting  to  pktin  indexing  by  at  fiction  hold' -)r»it    ' 

e  htib  of  the   plate   gear   which    is   clamped  or   rcle;ise<l   by  ;! 

itable  bolt  conveniently  located.     I'.y  this  nicans,  work  .m.'iy  be  ; 

;  regardless  of  the  position  of  the  plate  and  the  plate;  can  flu^r  t 

securely  held  in  the  position  it  takes  when  the  work  {*^r»  :jiet.:':  - 
'  ose  who  have  used  the  ordiiiarv  head  will  realize  the  attviin-     . 


;1  Jiv '  l■*ei^i^syK■:^.1i;J^; -sys^^^^^ 
iie>  a  y«^r  aniiV^M'ri*!*?.  1906  "^itse^  ;hearty\ftioxi«»^ 


J'ia.teS  molar 


/ 
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HEAVY  DOUBLE  36-INCH  PUNCH. 


The  Chicago  &  Western  Indiana  Railway  Company  has  re- 
cently installed  a  heavy  double  36-inch  punch  at  its  Chicago 
shops,  which  weighs  complete  about  45,000  lbs.,  and  was  fur- 
nished by  the  Cincinnati  Punch  &  Shear  Company  of  Cincinnati. 
It  is  driven  by  a  direct  coiir.ectcd,  10  h.p.,  General  Electric  motor, 
as  shown,  and  is  equipped  with  two  cranes  having  9  ft.  arms. 
Tlie  frames  are  of  the  double  wall  box  type,  making  them  very 
rigid;  the  heads  are  e.xtra  long.  The  machine  is  e(|uipped  with 
the  patent  positive  adjustable  stop,  described  on  page  65  of  our 
February.  1905.  issue,  which  allows  the  machine  to  be  auto- 
matically stopped  at  any  desired  part  of  the  stroke,  making  it 
valuable  for  such  work  as  accurate  center  puncliing.  The  slid- 
ing clutch  is  also  of  the  Cincinnati  Punch  &  Shear  Company's 
well-known  patent  type,  the  section  of  the  driving  shaft  upon 
which  the  clutch  slides  being  square,  thus  doing  away  with  the 
use  of  feathers  and  kevs. 


.\UTOMOBiLK  HoKSE- Power  Fok.mila. — The. Association  of  Li- 
censed Automobile  Manufacturers  has  adopted  the  following 
formula  for  rating  the  horse-power  of  automobile  engines: 

H.  P.  = 

2.5 

The  Horseless  Age  recently  published  the  following  table  based 

on  this  formula : 

Rore  of  Number  of  Cylinders. , 

Cylinder,                                              1.  2.  3.  4.  6. 

Inches.  .  Horse-power.  — ■ , 

•1           .;<V..^.* :{.«  7.2  10.8  14.4  21.6 

:<.25     ..;j,'.;y 4.2  8.4  12.7  16.9  25.3 

:{.50     .. \ii... i.., ..........  .  4.!>  '*.8  14.7  19.6  29  4 

:i.75     ...'...: ..: .I.fi  11.2  16.»  22..5  33!? 

* 0.4  12.8  1 9.2  25.6  38.4 

».25 7.2  14.4  21.7  28.9  43.3 

*-50     .»,.... 8.1  16.2  24.S  32.4  48.6 

<-75     ...;... 9.0  18.0  27.1  36.1  54.1 

S.          ..,:.,.,..;...,.\..,  .;.^.  10.0  20.0  .30.0  40.0  hO.O 

5.2.'i      ..*.i. ....;';.... .'...  11.0  22.0  .S3.1  44.1  66.1 

5-50 12.1  24.2  .36.3  48.4  72.6 

S-TS     13.2  26.4  39.7  .'■.2.»  79..3 

♦«           1 4.4  28.S  43.2  .",7.6  86.4 


I"kh(;h  r  Car  Efficie.ncv. — When  an  intelligent  citizen  learn- 
lor  the  first  time  that  the  freight  cars  of  the  country  make  onh 
24  or  25  miles  a  day  (The  best  figure  that  I  know  of  for  lyo.; 
is  24.8.  L'or  the  first  six  months  of  1906  this  rate  was  raised  to 
25.7.).  he  feels  at  once  that  something  must  be  wrong  and  ver.\ 
wrong;  but  this  is  not  necessarily  the  case.  It  is  perhaps  a  pit\ 
that  we  have  adopted  a  unit  like  this.  Probably  it  would  have 
been  better  to  have  said  that  our  freight  cars  made  9,000  miles  a 
year,  or  9,500  miles  a  year.  All  of  you  would  think  it  absurd  that 
so  and  so's  automobile  only  made  20  or  30  miles  a  day,  when 
you  knew  it  could  make  more  than  that  in  one  hour ;  but  when 
a  man  tells  you  he  has  run  his  automobile  9,000  miles  in  a  year, 
he  speaks  as  if  he  had  made  a  pretty  good  record.  Of  course, 
no  one  expects  an  automobile  to  be  running  all  the  time.  If  i' 
takes  a  run  in  the  daytime,  it  probably  does  not  take  one  at 
night.  It  has  to  be  cleaned  and  it  has  to  be  repaired.  Its  owner 
needs  rest  and,  sometimes,  refreshment.  Now,  in  just  the  sanu- 
way  there  are  a  great  many  things  which  influence  the  rate  of 
movement  of  a  car.  It  has  to  be  inspected,  lubricated,  repaired, 
loaded  and  unloaded.  If  it  runs  at  night,  it  generally  stands  still 
all  day  and  sometimes  several  days,  and  vice  versa. 

X'ow,  a  mile  a  day  increase  does  not  seem  much  to  make,  bii' 
its  result  is  very  material.  An  increase  of  one  mile  a  day  mean^ 
an  increase  of  80,000  or  100,000  cars  in  this  country,  and  thai 
number  of  new  cars  would  cost  the  railroads  nearly  $100,000,000 : 
or,  putting  it  in  another  way,  an  increase  of  one  mile  per  da> 
means  an  increase  of  4  or  5  per  cent,  in  the  cars  available  for 
loading  every  day.  My  estimate  is  that  the  country  loads  about 
150,000  cars  a  day,  and  this  ineagre  increase  of  one  mile  mean». 
therefore,  an  increase  in  the  country  of  6,000  or  7,000  carload^- 
a  day. — Mr.  Arthur  Hale,  General  Supt.  of  Transportation,  B 
&  O.  R.  R.,  before  the  Transportation  Association  of  Milzvaukee 


.\i  the  close  of  the  current  year  the  Union  and  Southern  Pa 
cific  Railways  will  have  4.700  miles  of  track  protected  by  auto- 
matic block  signals. 


Skptember,  1907. 
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PERSONALS 


Mr.  C.  B.  Gray  has  been  appointed  assistant  master  mechanic 
..f  the  Pennsylvania  Railroad  at  Ormsby,  Pa. 


Mr.  W.  K.  Christie  has  been  appointed  master  mechanic  of  the 
Kalamazoo,  Lake  Shore  &  Chicago,  with  office  at  Soutli  Haven, 
Mich.  

Mr.  B.  I"'.  Elliott  has  been  appointed  assistant  master  car 
iiiiilder  of  the  Mexican  Central  with  headquarters  at  Aguasca- 
iicntes,  Mex. 

Mr.  M.  M.  Me\ers  has  been  appointed  master  mechanic  of  the 
Missouri  Pacific,  with  headquarters  at  Ue  Soto.  Mo.,  succeeding 
Mr.  A.  S.  Grant.         

Mr.  Leonard  Ruble  has  been  appointed  ma.>ter  mechanic  of  the 
Colorado  &  Northwestern,  with  office  at  Boulder,  Colo.,  succeed- 
ing Mr.  M.  Fitzgerald. 


Mr.  R.  P.  C.  Sanderson  has  resigned  as  superintendent  of  mo- 
tive power  of  the  Seaboard  .vir  Line,  to  accept  a  similar  position 
with  the  Virginian  Railway. 


Mr.  F.  C.  Hudson  has  been  appointed  master  mechanic,  of  the 
Canadian  Northern  Quebec  Railway  Lompany,  with  headquarters 
.(t   Shawinigan  Junction,  Que. 


Mr.  S.  P.  Spangler  lias  been  appointed  master  mechanic  of  the 
.St.  Louis,  Watkins  &  Gulf,  with  office  at  Lake  Charles.  La.,  .suc- 
(ceding   Mr.   J.   C.   Ramsey,   resigned. 


-Mr.  11.  W.  Ridgway,  master  mechanic  of  the  Colorado  &  South- 
•  rn  at  Trinidad,  Colo.,  has  been  transferred  to  Denver,  Colo.,  in 
place  of  Mr.  D.  Patterson,  resigned. 


.Mr.  G.  A.  Baker  has  been  appointed  superintendent  of  motive 
l>ower  of  the  Santa  Fe  Central,  with  office  at  Estancia,  N.  M., 
succeeding  Mr.   T.  J.   Tonge,  resigned. 


Mr.  W.  L.  Larry  has  resigned  as  division  master  mechanic  of 
ihe  New  York,  New  Haven  &  Hartford  to  become  an  inspector 
lor  the  Massachusetts   railroad  commission. 


Mr.  T.  J.  Tongc  has  resigned  as  superintendent  of  motive 
power  of  the  Santa  Fe  Central  to  become  connected  with  the 
I'.l  Paso  &  Southwestern  at  Santa  Rosa,  N.  M. 


Mr.  P.  ConnifF,  heretofore  general  foreman  of  the  Baltimore 
vt  Ohio  at  Holloway,  O..  has  been  appointed  master  mechanic  at 
Uenwood,  W.  Va.,  succeeding  Mr.  F.  C.  Scott,  resigned. 


Mr.  E.  I).  Andrews  has  been  appointed  master  mechanic  of 
the  Sterling  division  of  the  Chicago,  Burlington  &  Quincy,  with 
headquarters  at  Sterling,  Colo.,  vice  Mr.  F.  Newton,  resigned. 


Mr.  J.  Dietrich  has  been  appointed  master  mechanic  of  the 
Lincoln  division  of  the  Chicago,  Burlington  &  Quincy.  with  head- 
'luartcrs  at  Lincoln,  Neb.,  succeeding  Mr.  J.  J.  Buttery,  who  has 
been  assigned  to  other  duties,     t,;-;-.^; 


Mr.  M.  A.  Kinney,  roundhouse  foreman  of  tlie  I'.altimore  & 
Ohio  at  Newark,  O.,  has  been  appointed  master  mechanic  of  the 
Hocking  Valle\-,  with  headquarters  at  Columbus,  O.,  succeeding 
Mr.  E.  J.   Powell,  resigned. 


Mr.  M.  J.  La  Court,  foreman  of  the  car  department  of  the 
Chicago,  Milwaukee  &  St  .Paul  at  La  Crosse,  \Vis.,  has  been 
appointed  general  traveling  inspector  of  cars  for  the  entire  Chi- 
cogo,  Milwaukee  &  St.  Paul  system. 


Mr.  F.  E.  Do.xey,  heretofore  foreman  of  shops  of  the  Illinois 
Central  at  Waterloo,  la.,  has  been  appointed  master  mechanic 
of  the  Des  Moines.  Iowa  Falls  &  Northern,  with  headquarters  at 
Iowa  Falls,  la.,  to  succeed  Mr.  L.  C.  Rost,  resigned. 


Mr.  A.  S.  Barrows,  chief  clerk  to  the  second  vice-presideni 
and  general  manager  of  the  Buffalo  &  Susquehanna,  has  been 
appointed  chief  clerk  to  the  general  superintenilent  of  motive 
power  of  the  Rock  Island  Lines  at  Chicago. 


Mr.  George  W.  W'ildin,  assistant  superintendent  ot  motive 
power  of  the  Lehigh  Valley,  has  been  appointed  mechanical  su- 
perititendcnt  of  the  New  York.  New  Haven  &  Hartford,  with 
office  at  New  Haven,  Conn.,  to  succeed  Mr.  F.  T.  Hyndman,  re- 
signed. ■..'■■■''■;-■'-,   •;  ^; 


'  Prof.  Ch.\rles  Henry  Benjami.n. — The  appointment  is  an- 
nounced of  Professor  Charles  Henry  Benjamin  to  be  dean  oi 
the  Schools  of  Engineering  of  Purdue  University,  to  succeed 
Dean  VV.  F.  M.  Goss,  who  resigns  in  order  to  accept  a  similar 
appointment  at  the  University  of  Illinois.  Profes.sor  Benjamin 
comes  to  Purdue  from  the  chair  of  mechanical  engineering  at 
Case  School  of  Applied  Science,  which  he  has  occupied  with  dis- 
tincti<in  since  1889,  prior  to  which  time  he  was,  for  three  years, 
engaged  in  engineering  practice  and,  for  six  years,  as  instructor 
and  profes.sor  of  mechanical  engineering  in  the  University  of 
Maine,  of  which  institution  he  is  a  graduate.  He  brings  an  un- 
usually successful  experience  and  v.iluable  equipment  as  teacher, 
investigator,  author,  ;ind  engineer,  and  will  be  recognized  as  a 
worth\-  occupant  of  the  chair  so  long  and  eminently  filled  by  Dr. 
Goss. 


BOOKS 


Ihe  Art  of  Cutting  Metals,  by  Frederick  \V.  Taylor,  M.E.,  Sc.D. 

Presidential  Address  presented  at  the  last  annual  meeting  of 

The    American    Society    of    Mechanical    Engineers.      Cloth. 

Price,  $3.00. 

This  or  any  other  publication  of  the  Society  may  be  had  b> 

addressing  the  Secretary,  29  West  39th  Street.  New  \  ork.     It  is 

not   necessary  to  send  orders   through   members.      None  of  the 

publications  of  The  .\merican  Society,  of  Mechanical  Engineers 

are  copyrighted. 


Effect  of  Scale  on  the  Transmission  of  Heat  Through  l^icomo- 
tivc  Boiler  Tubes.  By  Edward  C.  Schmidt  and  John  Snod- 
grass.  Bulletin  No.  1 1,  University  of  Illinois  Engineering 
Experiment  Station.  Publishe<l  by  the  University  at  Ur- 
bana.  111.  •:.;  ^        ^ 

This  bulletin  records  the  results  of  several  series  of  tests,  botb 
on  actual  locomotives  and  on  specially  designed  apparatus,  to 
obtain  information  concerning  the  effect  of  scale  on  the  trans 
mission  of  heat  through  the  tubes.  Part  of  this  information  wa> 
recently  included  in  a  paper  before  the  Western  Railway  Club 
by  one  of  the  authors.  The  bulletin  includes  reports  of  a  num 
ber  of  earlier  tests  in  addition  to  those  given  in  that  paper. 


L'niversal  Directory  of  Railway  Officials.     1907.    Compiled  imder 
the   direction   of   Mr.    S.    Richardson    Blundstone,   Editor  of 
The  Railway  Engineer.     Published  by  The  Directorj-   Pub- 
lishing Company,  Limited.  3  Ludgate  Circus  Buildings,  E.  C. 
London.     United   States   Representative,  A.   Fenton  Walker. 
143   Liberty  street.  New   York  City.      Price.   10  shillings. 
Presc>nts   information   as   to   the   length   of   road   in   operation, 
gauge,  number  of  locomotives  and  passenger  and   freight  cars, 
and  a  directory  of  the  officials  of  all  the  railroads  in  the  world. 
Practically  all  tramways  worked  by  power  in  the  United  King- 
dom are  included.    The  book  is  splendidly  indexed;  there  is  an 
index  to  countries,  one  to  the  names  of  the  railways  and  one  to 
names  of  the  officials.     It  is  clearly  printed  and  well  bound. 


Production  of  Automobiles. — According  to  a  consular  report, 
issued  by  the  Washington  Bureau  for  Manufactures,  the  United 
States  in  1902  produced  only  314  machines  as  compared  with 
24.000  which  were  built  in  France.  The  production  of  the  vari- 
ous countries  in  1906  was  as  follows:  Germany,  22.000;  United 
States,  58,000;  France,  55,000;  England,  27,000;  Italy,  18,000; 
Belgitim,  12,000. 
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CATALOGS. 

Flange  Unions. — The  Western  Tube  Company,  Kewanee,  111.,  is  issuing 
a  leaflet  illustrating  and  describing  the  Kewanee  union  flange,  which  is 
made  of  malleable  iron,   with  the  exception  of  the  bt«ss  seat. 


SoMETiii.NG  CooLiw©  FOR  A  IIoT  Day. — This  is  the  title  of  an  attractive 
IC-page  folder,  Bulletin  t'O,  recently  issued  by  the  U.  F.  Sturtevant  Com- 
pany. It  describes  various  types  of  electric  jjropellcr  fans  and  illustrates 
their  application.  — 

Kack-Rail  Locomotives. — .\.  Borsig,  Tegel,  Germany,  is  issuing  a  pam- 
phlet (No.  1157)  illustrating  some  of  the  rack-rail  locomotives  recently 
completed  at  his  works  both  for  German  and  other  railways.  Many  loco- 
nwtives  from  these  works  are  in  use  in  the  mountains  of  South  America. 
The  catalog  brietly  consi»!ers  the  type  in  general  and  discusses  the  capacities 
and  limitations  oi  a  number  of  locomotives  recently  built. 


SiokAGE  Battekies  for  Stationary  Service. — The  Wcstinghousc  Ma- 
chine Company  is  issuing  an  attractive  catalog  on  this  subject,  which  in- 
cludes many  illustrations  £nd  comprehensive  descriptive  matter  of  the  latest 
designs  of  storage  batteries.  Details  are  included  giving  data  and  prices 
of  the  different  sizes.  Interesting  curves  arc  reproduced,  showing  the  vari- 
ations in  capacity  of  storage  batteries  with  the  percentage  rate  of  ilischarge, 
also  with  the  rate  of  discharge  in  hours. 


.Air  Compressors  a.\d  Pneumatic  Tools. — The  Chicago  Pneumatic  Tool 
Company,  Fisher  Building,  Chicago,  is  sending  out  two  new  catalogs.  The 
first  one,  Xo.  23,  contains  over  loo  pages  and  is  devoted  entirely  to  its 
Franklin  air  compressors.  The  second  one.  No.  24,  is  about  the  same  size 
and  covers  the  pneumatic  tools  and  appliances,  including  Boyer  and  Keller 
hammers.  Little  Giant  drills,  sand  rammers  and  hoists.  Both  of  these  lUlbli- 
cations  are  well  indexed  and  strongly  bound. 


Rotary  S.now  Plow. — A  pamphlet  recently  issued  by  the  American  Loco- 
motive Company  illustrates  and  describes  the  rotary  snow  plow  built  by 
that  company.  The  first  part  of  the  pamphlet  contains  a  brief  account  of 
the  work  done  by  the  rot.nry  in  fighting  the  snow,  with  illustrations  of  it  in 
operation.  Then  follows  a  description  of  the  plow,  considering  the  particular 
features  of  the  design.  The  last  part  of  the  pamphlet  contains  a  set  of 
rules   for  the  guidance  of  those  operating  this  type  of  plow. 


Six-Wheel  Switching  Locomotives.  -The  American  Locomotive  Com- 
pany has  just  issued  the  ninth  of  its  series  of  pamphlets  covering  the  stand- 
ard types  of  locomotives.  .As  the  title  indicates,  this  number  of  the  series 
is  devoted  to  six-wheel  switching  locomotives  and  contains  half-tone  i! lustra- 
tions and  the  principal  dimensions  of  twenty-six  different  designs  of  this 
type.  The  designs  illustrated  range  in  weights  from  102,0(»0  to  17fi.500 
pounds,  and  are  adapted  to  a  variety  of  service  conditions. 


Thomson  Polyphase  iNDUcriON  Wattmeters. — Bulletin  No.  4527  issued 
Iiy  the  General  Electric  Company.  .Schenectady,  N.  Y.,  describes  the  latest 
f<  "-m  of  these  meters,  which  are  made  for  the  specific  puriwse  of  measur- 
ing energy  in  any  two-phase,  three-phase  or  monocyclic  circuit.  They  are 
made  in  three  types;  one  for  house  service  with  metal  cover,  and  two  for 
switchboard  use.  one  having  a  metal  cover  and  the  other  a  glass  cover. 
The  bulletin  gives  catalog  numbers  and  capacities,  etc.,  of  the  various 
sizes,  and  a  large  number  of  connection  diagrams  showing  the  method  of 
installation  on  different  classes  of  circuits. 


Forcing  Presses. — The  Watson-.Stillman  Company  of  New  York  City  is 
sending  out  catalog  No.  VO,  which  contains  about  130  pages  and  is  devoted 
entirely  to  forcing  presses,  or  those  tools  and  presses  whose  main  purpose 
is  the  making  or  hrcakins:  of  forced  fits  or  for  driving  broaching  tools  and 
similar  work.  A  large  part  of  the  catalog  concerns  new  machines  which 
have  not  been  described  in  previous  catalogs.  Many  of  the  tools  are 
specially  adapted  for  railroad  shop  conditions.  In  addition  to  the  manufac- 
ture of  its  standard  tools,  this  cimpany  is  in  position  to  undertake  the 
building  of  s|>ccial  machines  to  meet  the  needs  of  the  purchaser. 


\'ai.\  Ks  .wo  STi;*\f  AND  Wat;  K  "^piTiAi.TiKs. —  .\  (!<i  page  catali'S.  known  as 
No.  9,  has  just  been  received  from  the  Golden-. \nderson  \'alve  .Specialty 
Company,  Fulton  Building.  Pittsburu.  Pa.  The  construction  of  the  various 
devices  manufactured  by  them  is  described  and  clearly  illustrated,  .\mong 
these  various  specialties  are  the  ,\nder«on  cushioned  non-return  valves. 
.\nderson  reducing  valves.  "Clean  Seat"  valves,  .Anderson  cushioned  check 
and  hand  stop  valve.  Golden  high  and  low  pressure  tilting  steam  trap, 
Anderson  balanced  plug  cock.  .Anderson  balanced  plug  locomotive  blow-off, 
Anderson  automatic  and  counter-balanced  valve  for  standpipe  and  tank 
service.  .Anderson  automatic  standpijici.  .\nderson  automatic  track  float 
valves,  .Anderson  altitude  valves  and  .Anderson  ideal  strainer  and  fish  traps. 


Bras-s  and  Iron  Steam  Exgixeerinc  Specialties. — X  very  complete  281- 
page  catalog  CSo.  9>  has  just  been  prejiared  for  distribution  by  The  Wni. 
Powell  Company,  2525  Spring  Grove  avenue,  Cincinnati,  Ohio.  The  con- 
struction nnd  merits  of  each  article  are  described  in  detail.  The  book  is 
provided  with  a  carefully  prepared  index  and  is  divided  into  the  following 
general  divisions:  "White  Star"  valves,  "Model  Star"  valves,  "Union" 
composite  di^^e  valves,  hydraulic  valves,  iron  body  valves  and  flanges,  throttle 
and  gate  valves,  blow-off  valves  and  swing  check  valves,  injectors,  standaid 
miscellaneous  valves,  lubricators,  gas  engine  trimmings,  oilers  and  grease 
cups,  staple  lioiler  and  engine  trimming";,  and  revolving  chucks.  An  appen- 
dix of  18  pages  contains  a  series  of  tables  and  rules  giving,  in  a  concise 
form,  information  required  by  engineers  and  shop  managers. 


Grinding  Wheels  and  Machinery. — The  Norton  Company,  Worccftn 
Mass.,  is  issuing  a  new  edition  of  its  catalog  which  supersedes  all  preview 
issues.  This  has  146  pages,  is  printed  on  heavy  paper  and  includv.?  ,t 
large  number  of  excellent  illustrations  of  grinding  machines  and  grindir  . 
wheels  of  all  shapes  and  sizes.  These  wheels  are  made  of  alundum,  whio  i 
is  said  to  be  the  hardest,  shari>est  and  most  durable  abrasive  maitr'.,;' 
known.  The  catalog  briefly  describes  the  method  of  manufacture  of  iht 
wheels,  gives  rules  for  calculating  proper  speeds  or  diameters,  as  well  as 
tables  of  rim  speeds  for  different  revolutions  per  minute,  etc.  Dimension;.] 
line  drawings  are  given  of  a  large  variety  of  special  wheels  suitable  t  r 
different  makes  of  grinding  machinery  and  for  the  different  classes  r 
special  work.  A  section  of  the  catalog  is  devoted  to  a  discussion  of  ■>  ' 
stones  manufactured  by  this  company  The  latter  half  of  the  book  inclii>i.  - 
illustrations   and   descriptions   of   a   large   variety   of   grinding   machines. 


Balanced  Compound  Locomotive.— The  Baldwin  Locomotive  Works  Is 
issuing  Record  No.  «>2  on  the  subject  of  balanced  compound  locomotive'. 
It  contains  a  large  number  of  half-tone  illustrations  and  line  drawings  •  i 
this  type  of  locomotive,  as  well  as  a  discussion  of  the  merits  of  the  t. :■. 
and  a  description  of  some  of  the  recent  designs.  -Some  very  interest! i',; 
data  concerning  the  remarkable  mileage  records  made  by  the  balar.cr  t 
compound  loconuitives  on  the  Atchison,  Topeka  &  Santa  F"e  Railway  ;.,. 
included.  Among  these  might  be  mentioned  engine  509,  which  was  .  ■ 
ceived  on  May  17,  1904,  and  made  a  mileage  of  144.927  miles  up  to  C)ct  • 
15,  1906,  when  it  was  sent  to  the  shops  for  tire  turning.  During  •.'•■;. 
period  of  2J/i  years  the  engine  was  out  of  service  only  eleven  days.  'I-. 
pamphlet  also  includes  a  number  of  suggestions  for  running  balanced  c  ■!■.- 
l)ound  locomotives.  The  latter  half  gives  illustrations  and  dimensions  f 
fourteen  designs  of  balanced  compound  locomotives  built   by  this  comf'.-uy.- 


NOTES 


WiLMARTii  &  MoRMAN  CoMPANY. — This  ci>mpany,  of  Grand  Raj.:  !s. 
Mich.,  advises  that  its  shipments  for  the  first  seven  months  of  the  :t,i! 
exceed  those  for  a  corresiwnding  period  of  last  year  by  2<i  per  cent. 

AjAX  Metal  Co. — .A  dicision  of  the  Circuit  Court  of  the  U.   S.   District, 
of   N.   J.,   was   rendered   rn    July   31    in   favor   of   the   --\jax    Metal    Comin::y 
relative  to  infringements  made  upon  their  patents  covering   I'lastic   Brov.z' . 
This  decision  fully  sustains  all  of  the  claims  made  by  the  company. 


Pittsburg  Filtkr  Mf<;.  Co. — Mr.  L.  W.  Jones  has  resigned  as  preri- 
dent  and  also  from  the  board  of  directors  of  this  company  and  will  "i.tii 
an  office  in  Pittsburg  as  consulting  engineer  along  the  lines  of  municipal' 
and  industrial  filtration  plants,  water  softening  and  sewerage  disp>-al 
plants.  

Bliss  Electric  Car  Lighting  Company. — Mr.  John  Reid.  who  for  sever.i! 
years  has  been  connected  with  the  Consolidated  Railway  Electric  Lighting  \ 
F.iiuipment    Company,    has    accepted    the    position    of   a^-istant    to    the   vici 
president   in  charge  of  sales  of  the   Bliss   Electric   Car    Lighting   Compa:  y. 
with  headquarters  at  its  New  York  office,  Night  &  Day  Bank  Building. 


A.merican  Locomotive  Company.— This  company  has  recently  receive*!  in 
order  of  lol  four-wheel  motor  trucks  for  the  Brooklyn  Rapid  Transit  Co"-.- 
pany.  These  will  be  built  to  designs  prepared  by  the  builder  and  will  fol- 
low closely  M.  C.  B.  standards,  embodying  as  far  as  possible  the  practice- 
of  locomotive  construction,  thereby  insuring  strength  combined  with  ii-y 
riding   rjualities. ^ 

Bliss  Electric  Car  Liciitino  Co, — This  company  has  received  an  or'li  ; 
from  the  Baltimore  &  Ohio  Railroad  for  equipping  the  Royal  Blue  limitet' 
trains  with  its  system  of  electric  lights  and  fans.  The  Pullman  Compniiy 
has  also  ordereil  Bliss  .\xle  light  eouipment  to  be  applied  to  all  Pullman 
l-rivate  cars.  It  is  stated  that  the  company  has  thus  far  this  year  fur- 
nished more  than  75  per  cent  of  the  axle  light  equipments  purchased  ''v 
railway   companies. 


.\merican  Steam  Gauge  &  Valve  Mfg.  Co.  The  Boston  Journal  > 
ccntly  published  a  reproduction  of  an  advertisement  of  this  company  wbuli 
appeared  over  50  years  ago.  The  company  were  organized  in  1854,  haviti-' 
purchased  the  rights  to  manufacture  the  Bourdon  gauge,  and  started  with  i 
force  of  three  men  and  seven  boys.  To-day  is  has  ne.Tvly  500  skilled  work- 
men engaged  in  the  manufacture  of  its  well-known  gauges,  valves  tnd 
steam   engine   indicators. 


Cincinnati   Pianer   Co.-  -This  ci>mpany  announces  thai    it  has-*  increa^eq' 

its  capital  from  '>200  on.)  to  $joo.noo.  The  additional  capital  will  be  u-ed 
for  the  construction  of  a  new  i>lant  now  being  built  at  Oakley,  Ohio,  in-.nr 
Cincinnati,  which  will  be  completely  equfiiped  with  new  machinery  and 
will  be  used  for  building  the  larger  size  planers.  The  present  plant  will 
be  used  for  the  smaller  size  machines.  It  is  expected  that  the  r.e>v.  jilant 
will  be  in  operation  before  the  first  of  October. 

Westinchouse  Electric  Company. — .Among  the  large  orders  nccived  I" 
July  by  the  railway  department  of  this  company  were  two  of  more  than 
ordinary  imi>ortance.  ( )n<-  of  these  w.as  from  the  Brooklyn  Rajiid  Transit 
Company  for  400  electric  railway  motors,  200  of  which  are  of  2*10  li.p. 
capacity  for  elevated  cars  and  the  balance  of  60  h.p.  capacity  for  surf.ico 
cars.  The  same  company  will  also  furnish  the  multinle  unit  control  system 
for  the  elevated  equipment.  .Another  large  order  was  from  the  Schoepf 
interests  of  Cincinnati,  and  included  n  complete  equipment  of  electrical 
apparatus  for  twerlty-four  sub-stations  as  well  as  four  Westinghouse  turbo- 
generators aggregating  Si"!, 000  h.p. 
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Part  m. 
The  Apprentice  Courses  or  Schedules. 

>chedules,  or  courses,  have  been  arranged  for  the  different 
trades  which  are  followed  as  closely  as  possible.  As  may  be 
S'  <^n,  these  schedules  are  sufficiently  flexible  to  meet  the  needs 
c*^  the  various  grades  and  types  of  boys  who  may  be  enrolled. 


The  shop  instructor  is  responsible  for  seeing  that  they  are  "lived 
up  to"  and  he  must  give  reasons  for  any  deviations  from  them. 
He  usually  has  a  schedule  for  the  changes  in  his  shops  arranged 
for  a  considerable  period  in  advance.  He  keeps  in  close  touch 
with  the  various  foremen  and  carefully  studies  the  situation  in 
the  shop,  so  as  not  to  cripple  any  one  branch  or  department  by 
making  too  many  changes  at  one  time,  or  by  reducing  the  quota 
of  boys  in  a  department  without  taking  the  proper  steps  to  keep 
up  the  work.  When  changes  are  necessary  he  submits  his  rec- 
ommendations to  the  shop  superintendent,  who  approves  them 
and  issues  the  necessary  orders  to  make  them  effective. 

Machinist,  boiler  maker,  tin  and  copper  smith  and  painter  ap- 
prentices are  to  be  assigned  to  the  roundhouse  for  short  periods 
(luring  their  apprenticeship  Those  who  show  a  liking  for 
drawing  are  assigned  to  the  drawing  room  to  assist  the  shop 
draftsman  for  periods  of  from  Co  to  90  days.  At  the  Bright- 
wood  shops  of  the  Big  Four  the  general  foreman,  Mr.  Bauer,  is 
making  a  practice  of  taking  some  of  the  apprentices  into  his 
office  for  a  short  time,  to  enable  them  to  become  familiar  with 
the  methods  of  keeping  records  and  office  work   in  general. 

The  arrangement  of  the  courses  for  the  various  trades  is  as 

follows :  ■        .  -  i-  ■^'■. 

MACHlMSt— (Four  Year   CourM-t. 

I  Iclping   in    Shop ,  . «  to     3  months. 

Htnch    Work    ..,,/.».,-■>....»., ".ii-.- -r^jfcv**    .It'.;      :*. 

Light  Tool  Work.....iv.!--..*..V«>*"»'-«-5,».f  *  **  *  '  "** 
Heavy  Tool  W'ork.,',>»,>\.  .«>..>.... Tv.i'.'i./.JI  "  12  *' 
In   one  0/  either  the  Air  Brake  Department. 

Tool  Room  or  Brass  Room 'A  "      6 

Erecting    Shop    is"    24 

This  schedule  allows  fifteen  months  above  the  minimum  in  the  various 
departments,  which  can  be  divided  between  those  in  which  the  apprentice 
shows  the   most  adaptability. 

BOILER    MAKER— (T^mH"  Year   Course). 

Heating    Rivets,    etc 3  to     «  months. 

Light    Sheet    Iron    Work .,  ^i;.,i.v.i..W..**.  ■I'S 

Flue    Work    ■.  ..i..  A^:'^;'^:..A  Z"^      « 

Riveting,     Chipping,     Caulking     and     Staybolt 

Work .12"     itt  " 

F"langing  and  Ikying  Out *  ",.     If 

General    Work    6  "    12 

This  allows  twelve  months  above  the  minimum  in  the  various  depart- 
ments, which  can  be  divided  between  those  in  which  the  apprentice  showc 
the  most  adaptability.    .^  , 

BL.ACKSSflTH     ri-our   yW    Course). 

Hammer   Work   and   He]i>ing , 3  to  12  months. 

Light   Fire    .....:........,,.•..,,•»<.  j  .12  "    24         " 

tleneral    Work    ....... .F'>'.>f'......>*>»V'*>'12  "    24         " 

Heavy   Fire    ..  .;>.'i..^  .,■.'..,■.. l,^  .,...■. .-Vi... .    3  "    12         " 

This  leaves  eighteen  months  above  the  minimum  in  the  various  depart- 
ments which  can  be  divided  between  those  in  which  the  apprentice  shows 
the   most   adaptability.  '' -y:        ,   -■ 

MOLDER    (Four    Year   Course). 

Helping — 3  to     6  months. 

Core   VVork  ..i.V.Vfr^. '►>....•■  ^•[••-i. 6  "    12         " 

Light    Work    ...."..••  iv-.V^ivi^.v^i. »•...•  »■•.  •  6  "    12 
General    Molding    ..■.■'.■.■■..■.;..;■......  .,k"'.\i... .  .18  "    24  ** 

Dry    Sand    1   "    12 

This  leaves  fifteen  months  above  tht  minimum  in  the  various  depart- 
ments, which  can  be  divided  between  those  in  which  apprentice  shows  the 
most  adaptability. 

PATTERN    MAKER   (Three  Year  Course). 
Helping  in  Pattern  Shop 0  to     3  months. 

Machine   Work    .';.  ..^v.'.i.  .....*..,. /.iii' . .    3  "    12         " 

Bench   Work    24   "    30 

This  allows  six  months  above  the  minimum  in  the  various  departments, 
which  can  be  divided  between  those  in  which  apprentice  shows  most  adapta- 
bility. 

TJX    AND    COPPER    SHOP— (Three    Year    Course). 
Helping  Around   Shop.  ..k'«;i>,,*'*'i-.'T-;.'ie.-..  0  to     3  months. 

Pipe   Work .->V,...^.   «  "    IS 

Sheet   Iron   Work,   Including  Jackets.  ^.>\.-..,,.  «  "    M         " 
1  m ware    • ,  * .  • . . . .  «'«-*•••••  ••.^ •« ^'. v . ^  v. »*ip.-  ti        iz 

Copper    Smithing    .....■.■."..;...'..........,..    6   "     12  " 

This  allows  twelve  months  above  the  minimum  in  the  various  depart- 
ments, which  can  be  divided  between  those  in  which  the  apprentice  shows 
most  adaptability. 

PAINTER— (Three    Year    Cours-e). 

Helping    6  months. 

Burning  OflF,  Sand  Papering  and  Truck  Work 6         " 

Rough   StuflF  and   Coating 6         " 

Staining,   Graining   and   X'arnishing. 6         " 

Striping.   Letterinu   and    Designing.  ...  .-.ii....; .....  .12  •" 
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FLAMNG    MILL— (Thrte    Year    Course;. 

Helping    1  to     4  months. 

Running  Simple  Machines,  Including  Sharpen- 
ing and    Setting   Tools 12   "'    20         " 

Running   More   Complex    Machines.    Including 

Sharpening   and   .Setting  Tools 12   "    20  " 

Laying    Out    Work    and    Titni>l;iti-^,    Working 

t'rom    Rlue    Prints 16  '•    2S         " 

C.\R    I'.IILDKK      (Idtu     Year   Course). 

Helping   Around    ."^lii^p 0  to     .■>  months. 

Trucks     C  "    12 

Platform 6"    12         " 

(K-neral    IJody   Work.  .....>  .;i... 18"    24 

Drawing  Courses. 
Mechanical  drawing,  of  course,  forms  the  backbone  of  the 
educational  work.  The  method  of  teachini;  this  differs  radically 
from  the  jjiethods  ordinarily  used,  whether  in  special  drawinp 
schools  and  classes  or  in  technical  schools.  As  stated  on  page 
205   of  the   June.    1907,   issue,   no   preliminary   geometrical   exer- 


-la- 


j-Ceuler  Line  of  Tracing 


-Margin  Line |  j 


He   is   then   handed   an    instruction   sheet  and   model   for  tlie 
first  exercise  and  is  told  to  go  ahead.     Usually  the  first  d; 
ing   is   completed   two   hours   after   the  boy   first    reports, 
instruction  sheets  are  blue  prints,  sVj  x  9  in.  in  size,  and  Cod' 
tain  directions  as  to  just  what  is  to  be  done,  thus  relieving  th^.' 
instructor   to   a   considerable    extent    and   enabling  him   to  .giyc 
his  attention   to   each   boy   as  he  may   require  assistance.     Trie 
instructor  must  O.  K.  each  drawing  before  it  is  removed  f^r.m' 
the  board,  and  as  soon  as  one  is  completed  he  gives  the      , 
prentice  the  instruction   sheet  and  model   for  the   following  one 
The   first   exercises   are    ver>-    simple,   but    they    gradually   gr^^- 
more  and  more  difficult,  geometrical  principles  Deing  introdiK.d 
as  they  are  found  necessary,     .\ccuracy  is  insisted  on  from  'jve 
start.      Lettering   is  taught    incidentally    in    connection   witli  -jie 
title  on  the  sheet.  .    ■    . 

In  each  school  room  a  large  blue  print  sheet  is  posted,  con- 
taining the  following  instructions : 

C.K.VKRAL. 

The  longer  dimension   of  a  tracing   (as  a   rule)    shall   he  the   luiiun^ta^ 


.\  separate  drawing  shall  be   made   for  each  detail. 

Each  tracing  shall  be  bounded   by   border  lines;   margin   lines  sh4li,1)e 

drawn  J^  in.  inside  the  border  lines  and  parallel  to  them.  /^  >■'. 

Each  tracing  shall   have   a  second  border   line  along  the   left  hanr}  onif- 

1    in.   outside   of   the   first.     Three    H    in.   circles   shall   be  placed  as 

shown   in   Fig.  1. 


I*.iiiili-r  l.iiio 
FIG.     1. — liORriER    LIXES    ON    TRACINGS. 
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cise.s  are  introduced,  but  models  or  actual  parts  are  USed  from 
the  very  first  and  every  step  taken  is  along  practical  and  com- 
mon sense  lines. 

General  Instructions. 
When  the  apprentice  reports  to  the  drawing  school  for  the 
first  time  he  is  given  a  drawing  board,  which  is  numbered  and 
must  be  placed  in  a  corresponding  space  in  the  case  when  not 
in  use.  He  is  told  to  place  his  name  on  his  T-square  and  other 
supplies,  is  briefly  instructed  as  to  the  use  of  the  drawing  board, 
T-square  and  scale  and  is  told  how  to  sharpen  his  pencil  and 
impressed  with  the  necessity  of  keeping  it  sharp.  These  in- 
structions are  made  as  simple  and  brief  as  possible,  after  which 
he  is  given  a  blue  print  sheet,  about  5'/.  x  9  in.  in  size,  show- 
ing how  his  paper  is  to  be  placed  on  the  drawing  board  and 
laid  out.  how  the  views  of  the  object  are  to  be  arranged  on 
the  sheet  and  the  arrangement  of  the  title  in  the  lower  right 
hand  corner.  At  the  lower  part  of  this  sheet,  which  is  repro- 
duced in  Fig.  3.  the  correct  style  *  of  making  arrow  heads  «nd 
numerals   is  shown   in  contrast  with   an  incorrect   style. 

*  The  ri-prouuilion  does  not  do  this  justice. 


FIG.   3. — GENERAL    IXSTRVCTION'    SHEET. 

SIZE. 

All  tracings  shall  be  made  on  the  following  sizes   (measured  over  all), 
each  of  which  shall  be  known  by  an  initial. 

7.  —   73   X   36   in.  R  -  -   49   x   18   in.  V  —  25   x   18  in. 

Q  —   73   X  24    in.  P  —  49   X      !>   in.  T  —   1»  x    12  in. 

Y  —  19  X  3fi  in.  X  —  37  X  24  in.  S  —  13  x    9  in 

Tracings  shall  be  triinn.cd  1/33  in.  outside  of  the  border  lines. 
LI.VES. 

Lines   shall    have   the    follow  ing  widths: 
Shade  and  margin   lines  3/128  in. 
Ordinary  and  border  lines  1/64  m. 

Hidden   lines    fdashcs   3/10   in.   long,   spaces   1/32    in.    long)    1/64   i". 
Cross  section  lines  1/64  in. 
Dimension  iines  1/128  in. 
Center  lines  1/12S  in.  ' 

LETTERING. 

I^etters  ami  figures  shall   lie  of  the  style   and  size   used  on  this  tracin;' 
(See  Fig.  3). 
VIEWS.  "'   '.- 

The   relative   position   of  the  views   is  to  be  as  shown   in   Fig.   2.  , -frwr-. 
views  (i,   II,  and   I   will  u>.ually  be  suflTicient).  •.■',■ 

\X  least   Vz   in.  should  be  left  betwrtii   views. 
TITLE. 

A  blank  space  3x5  in.   in   the  lower  right   hand  corner  of  the  tracin 

shoulil  be  reserved  for  a  title. 
Wherever  possible  use  the  title  shown  in  Fig.  3. 

REVISION. 

When   a   drawing   has   been    accepted   by   an    instructor   and   is    return' 
later    for    further    work    it    should    be    reissued    by   adding    "A,"    "I! 
"C,"   etc.,    after   the   drawing   number   in   the    title.     Thus — No.    26/ 
DI.M  ENSIGNS. 

Dimensions  of  24   in.   or   less  shall  be  given  in  inches: 

Dimensions  between  24  and  25  in.  are  given  thus:  2'  O-yi".  Dimer. 
sions  over  24  in.  are  given  in  feet  and  indies.  Exceptions  to  thi. 
rule    (when   inches   only   will   be   used)    are   as    follows:    Diameters  cf 
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wheels  and  boilers.     Dimensions  of  sheets  of  metal  and  cloth.     .Sizes 

of    window    glass.       Dimensions    of   cylinders   and    length    of   elliptic 

springs. 
Indicate    on    all   drawings    whether    holes    are    to    be   drilled,    cored    or 

punched.    Thus— 13/16"   Drill,   H"   Core,  etc. 
Master    Mechanic's   decimal    gauge   shall   be   used   in   specifying  sizes  of 

wire  and  sheet  metal. 
When  the  space  for  a  dimension  is  '/i  in.  or  less  it  is  to  be  placed  thus: 

INISH. 

Surfaces  to  be  finished  shall  be  indicated  by  the  word  'finish"  opposite 
them. 
JKOSS   RKFKKENCES. 

Cross   references    shall    be   made   to   various   points   which    rcJjuire   par- 
ticular attention,  thus:  ()-* — -  j^"  DriH.   Q  ^ee  note  No,  1. 
SECTIONS.  /     ■  •  ' 

Sections  are  to  be  drawn  as  shown  in  diagram  No.  4.*    A  section   is  to 
i.e    noteu    where    taken    by    the    first    letters    of    the   alphabet    and    the 
section   itself  should  have  below   it:   Section  at  A-B.       ... .     .} 

SHADING. 

Shading  is  to  be  used  as  shown  in  Diagram  No.  .5*.     See  the  instructor 

before  using  shade  lines.  ■''.;'• 

•  Not  reproduced. 

The  Locomotive  Course  in   Det.ml. 

A  good  idea  of  the  arrangement  of  the  courses  and  the  prin- 
ciples governing  them  can  probably  be  best  conveyed  by  re- 
producing some  of  the  more  important  instruction  sheets,  by 
presenting  photographs  of  the  models  or  objects  and  consider- 
ing the  course  for  the  locomotive  department  in  detail. 

In  the  first  exercise.  Fig.  4  <  a  drilling  block),  the  student 
has  little  more  to  do  than  to  copy,  except  that  the  sketch  on  the 
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FIG.    4. — INSTRUCTION    SHEET    FOR    FIRST    DR.WVING   EXERCISE. 

instruction  sheet  is  not  drawn  to  scale.  All  of  the  dimensions 
are  supplied  and  the  views  are  properly  arranged.  The  dimen- 
sion marked  "omit  on  drawing"  is  placed  on  the  instruction 
sheet  to  assist  the  student  in  locating  the  drawing  centrally  on 
the  sheet. 

The  second  exercise,  Fig.  5  (a  lap  joint  detaiO.  is  a  little 
more  complicated  and  the  student  is  asked  to  supply  the  miss- 
ing view.  The  use  of  the  dotted  or  invisible  line  is  also  intro- 
duced. As  an  illustration  of  the  care  which  it  is  necessary  to 
use  in  preparing  instruction  sheets  the  following  incident  may  be 

Itraw  Plan  View  Here 
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Dotleil  lines  to  be  shtiwn  here  - 
FIG.     5. — SECOND     E.XERCISE— .\     L.\P    JOINT    DETAIL. 

quoted.  On  the  first  sheets  which  were  issued  the  notation 
calling  for  the  addition  of  the  missing  view  read  "Plan  Here." 
The  boys  had  been  carefully  instructed  to  place  the  drawings 
centrally  on  the  sheets,  and  as  this  required  some  calculation 
before  beginning  to  lay  out  the  drawing,  they  understood  the 
notation  to  mean  that  any  preliminary  calculations  concerning 
the  placing  of  the  views  on  the  sheet  were  to  be  made  on  the 
spot  indicated  by  the  notation.  It  was  necessary  to  revise  it 
to  read  "Draw  Plan  View  Here."  In  the  earner  exercises  in 
the  course  only  those  notations  which  are  not  underlined  arc  to 
be  copied  on  the  drawing.  After  the  apprentices  become  accus- 
tomed to  the  work  it  is,  of  course,  not  necessary  to  use  such 
precautions.  ;  ;  ;■  -  :"v  " v-   '  .'  . 

In  the  third  exercise.  Fig.  6  (a  lap  joint  detail"),  a  missing 
view  must  be  added  which  involves  the  use  of  the  dotted  line 
and  certain  dimensions  are  to  be  supplied,  so  that  the  piece 
will  fit  the  part  shown  in  the  previous  exercise. 


The  fourth  and  sixth  exercises,  which  concern  a  milling  jig 
and  a  drill  clamp  are  a  little  more  difficult  than  the  first  ones, 
but  do  not  involve  any  new  principles.     The  fiftn  exercise,   Fig. 


'"  r .     "*■:  ■'  ■.' 

> 

"T* 

.1 

1 

« 

'ig    Draw  End 
r     View  Here 

i 

1 

•' 

■    1 

■  ■'■-■■■•■,'■-■,.■-.■."' 

■   '     .  '.  '"    '    ■ 

W 

Supply  :•.  Iiiiiieiisi..ns  so  lli:il  Tieee 
will  Kit  Ketajl  in  Exer.-ibe  No;! 

FIG.    6. — THIRD    E.NERCISE — A    L.^P    JOINT    DET.ML. 

7  (an  anchor  plate),  does  not  involve  any  new  principle  except 
that  the  dimensions  are  not  placed  on  the  dr.iwing  but  in  a 
table,  and  the  student  is  expected  to  loctite  tliom  properly  on 
the  drawing.     It  must,  of  course,  be  understood  that  none  of 
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FIG.    7. — FIFTH    EXERCISE — .\N    ANCHOR    PLATE. 

the  sketches  on  the  instruction   sheets  are  drawn   to  scale  so 
that  it  is  impossible  for  the  student  to  copy  them. 

The    seventh    exercise.    Fig.    8    (a    pipe    center   body),    intro- 
duces for  the  first  time  the  use  of  the  triangle  for  the  drawing 
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FIG.   8. — SEVENTH    EXERCISE — A    PIPE   CENTER  BODY. 

of  other  than  vertical  lines,  and  the  eighth  exercise.  Fig.  9  (a 
planer  block),  involves  the  use  of  the  protractor.  The  next 
live  exercises  review  the  various  principles  which  have  thus  far 
been   introduced;  exercise  thirteen,  Fig.   10   (a  tool  jig),  being 
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FIG*    9.— EIGHTH     EXERCISE— A    PLANER    BLOCK. 

compartively  simple  and  yet  requiring  more  or  less  thought  on 
the  part  of  the  student  in  order  to  lay  it  out  correctly. 

Exercise  fourteen,   Fig,    11    (a   hose  gasket),  is  the  first  one 
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requiring  the  use  of  the  compass ;  one  missing  dimension  is  to 
be  supplied,  but  this  is  obtained  by  calculation  and  not  from 
the    actual    part,    although    the    apprentice    has    this    before    him 
while  working. 
In  exercise  fifteen,   Fig.   12    (a  vibrating  cup),   sectioning  is 
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FIG.     lO.^EXERCISE    THIRTEEN — A    TOOL    .lIC. 

introduced  for  the  first  time.  In  the  following  exercise,  Fig. 
13  (a  handle  plate),  the  student  is  asked  to  draw  a  sectional 
view  without  assistance. 

The  criticism  may  be  made  that  the  exercises  are  too  simple 
and  that  the  progress  is  slow,  but  no  one  interested  has  as  yet 
complained  of  this  and  experience  has  demonstrated  that  every 
step  has  been  needed ;  in  fact,  when  the  course  was  revised  and 
rearranged  some  time  ago  it  was  made  even  more  simple  than 
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FIG.     II. — EXERCISE    FOURTEEN- 
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when  first  introduced.  It  has  been  found  advisable  to  cut  the 
more  complicated  models  into  two  or  three  sections,  and  Figs. 
14,  15  and  16  are  photographs  of  several  of  the  models,  begin- 
ning with  exercise  fourteen,  showing  how  some  of  them  have 
been  cut  into  sections  at  the  Brightwood  school.  These  views 
also  give  some  idea  of  the  progress  made  during  the  earlier 
part  of  the  course.  The  figures  near  the  objects  indicate 
the  number  of  the  exercise  with  which  they  are  used.     Although 
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FIG.    12. — EXERCISE    FIFTEEN — A    VIBRATING    CUP. 

the  aim  has  been  to  make  each  exercise  a  little  more  difficult 
than  the  preceding  one,  it  has  been  found  advisable  in  order  to 
interest  and  encourage  the  students  to  occasionally  introduce 
simpler  exercises  which  review  some  of  the  more  common  prin-' 
ciples  and  serve  to  give  the  boys  some  idea  of  the  advancement 
which  they  have  made. 
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FIG.     13. — EXERCISE    SIXTEEN — .\     HANDLE    PL.\TE. 

Exc  "cises    seventeen,    eighteen,    nineteen   and   twenty,   a   vesti 
bule  guard,  bushing,  door  hasp  and  spanner  nut.  are  introduce'' 
principally   for   giving  practice   in   the   use   of   the   compass.     Ir 
the  first  two   of  these   exercises   missing  dimensions   are  to  b< 
supplied  from  the  model.     The  last  one,  Fig.  17,  is  the  first  on 
requiring  the  division  of  the  circumference  of  a  circle. 


FIG.    14. — NU.V1BEKS   I.NURATE  THE  DRAWING  EXERCISE. 

Exercise  twenty-one,  ^ig.  18  (a  brake  nut),  requires  the 
drawing  of  a  hexagon.  The  following  five  exercises,  22,  23,  24, 
25  and  26,  a  check  nut.  an  air  valve  for  an  air  pump,  an  in- 
jector  handle,  a   flanged  pulley  and  a  latch  guide,  are  a  little 
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FIG.    l8. — EXERCISE   TWENTY-ONE — A    BR.VKE    NUT. 

more  difficult,  but  do  not  involve  any  new  principles.  Exercise 
twenty-seven.  Fig.  19  (hinge  plate),  is  the  first  one  requiring 
the  laying  out  of  bolt  or  screw  holes.  Exercises  twenty-eight 
and  twenty-nine,  a  tool  post  slide  and  a  lathe  saddle,  are  simple 
and  are  introduced  mainly  to  bring  into  practice  the  use  of  the 
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FIG.    19. — EXERCISE   TWENTY-SEVEN — A    HINGE    PL.\TE. 

protractor  and  triangles.  Exercise  thirty,  as  may  be  seen  from 
the  photo,  is  more  difficult  to  draw  and  requires  more  or  less 
ingenuity  in  laying  out.  Exercise  thirty-one,  tig.  20,  intro- 
duces the  use  of  a  table  of  dimensions  showing  different  lines 
of  standard  washers.  The  student  is  required  to  draw  two  dif- 
ferent sizes  of  washers  from  the  dimensions  in  the  table. 
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FIG.    20. — E.XERCISE    THIRTY-ONE— STAND.^RD    WASHERS. 

Up  to  this  point  most  of  the  dimensions  have  been  supplied 
on  the  instruction  sheets  and  exercise  thirty-two,  Fig.  21  (a 
frame  filling  piece),  is  the  first  one  requiring  all  the  dimensions 
to  be  supplied  from  the  model  or  actual  pan.  One  reason  why 
-uch  unsatisfactory  progress  is  often  made  when   students  start 
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Wflfc.  22. — EXERCISE    Til  IRTY-FIVK. 

to  draw  the  actual  parts  is  that  they  have  not  had  sufficient  pre- 
liminary practice  in  dimensioning  drawings.  In  this  course, 
however,  the  dimensions  are  all  given  and  located  on  the  first 
sheets,  then  gradually  the  student  is  required  to  supply  one, 
two,  or  three  dimensions,  and  finally,  after  he  has  made  thirty- 
one  drawings,  he  is  called  upon  to  supply  all  the  dimensions, 
but  note  that  the  drawing  is  a  simple  one  and  the  location  of 
the  dimension  lines  is  indicated.  This  is  also  true  of  the  fol- 
lowing exercise,  No.  33.  On  this  drawing  a  notation  is  re- 
quired to  the  effect  that  the  holes  are  to  be  drilled  to  the  size 
shown.  The  following  exercise.  No.  34,  an  injector  nozzle,  is 
quite  complicated,  as  maj'  be  seen  from  the  photograph,  but  does 
not  involve  the  use  of  any  new  principles. 

Exercise  thirty-five,  Fig.  22,  is  a  ij^-in.  bolt  with  a  hexagon 
head.  This  involves  the  drawing  of  threads  and  the  sketch  on 
the  lower  part  of  the  sheet  is  for  the  instruction  of  the  student 
and  is  not  to  be  reproduced  on  the  finished  drawing.     The  fol- 
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FIG.    23. — EXERCISE    rORTV-TWO. 

lowing  six  exercises,  which  cover  an  eccentric  set  screw,  a  ^-in. 
T  head  bolt,  a  regulator  spring  case,  boiler  plug,  pump  valve 
seat  and  a  hose  coupling,  are  introduced  to  give  the  student  prac- 
tice in  the  drawing  of  threads. 

Exercise  forty-two,  a  Ji-'m.  bolt  with  a  square  head.  Fig.  23, 
requires  that  the  threads  be  indicated  by  the  conventional 
method.  It  also  calls  attention  to  the  principle  of  breaking  a 
piece  in  order  to  get  the  drawing  on  the  sheet. 

Exercise  forty-four.  Fig.  24,  introduces  a  table  containing  in- 
formation as  to  boiler  tubes  and  this  instruction  sheet  is  re- 
tained by  the  student  to  be  used  in  connection  with  work  in  his 
problem  course.  The  following  eight  exercises  do  not  involve 
any  important  new  principles  and  are  introduced  mainly  to  fa- 


Xute:  -  to  -  S<|iiare  Iwl 


A 

IJ 

«' 

I» 

,  E 

E 

IK' 

.i'J3 

i.-.c: 

.his* 

13 

!?.• 

.<;» 

*.m. 

.oir.  • 

.IBS' 

12 

i': 

.-.21 

3.142 

.OS-.' 
.109' 

.6.'>l 

.III* 

12 
11 

2Jt 

.5»^ 

3.9:6 

.IfJ-.' 
.IIW' 

.12' 

.lii:: 

.M3 

13 

IS 
11 

A  -  i>iit-'i.lf  !>■  imctur 


Draw  <  >iie  Size 


B= 

Sq. 

n.iicititi. 

riurfi-e  jht 

Ft. 

C  = 

0^ 

.Vrea  of  <*rtl 

U-li.;t(l 
11  Inn' 

D- 

Tl> 

rkue-<K  «»f 

I'lilw  ill  III. 

E  =  .tn-«  uIW^IhI  iiiC  » 

0  =  BinnUi<li;ini  Wire  Oanrre 


FIG.    24. — EXERCISE    FORTV-FOL  R — BOILKK    TLBE    n.\TA. 


378 


AMERICAN    ENGINEER    AND    RAILROAD    JOIRNAL. 


miliarize  the  student  with  the  use  of  tables  giving  dimensions 
and  data  for  several  different  lines  and  to  give  him  practice  in 
laying  out  bolt  holes. 

Exercise   forty-six,  Fig.  25,   is  of  special   interest  as  it  intro- 
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FIG.   25. — KXF.RCISE  FORTY-SIX — WRENCH    PROPORTIONS. 

duces  a  formula  which  the  student  is  to  use  in  order  to  com- 
plete  the  table   of   wrench   proportions. 

Exercise  forty-eight  gives  a  table  of  dimensions  for  several 
different  lines  of  90  deg.  cast  iron  elbows  and  requires  the  chang- 
ing of  the  decimals  in  the  table  to  fractions.  To  assist  the 
student  in  doing  this  he  is  referred  to  the  table  of  decimal 
equivalents   in   Colvin's   "Machine   Shop   Arithmetic." 

In  several  of  the  exercises  thus  far,  the  student  has  been 
asked  to  supply  most  or  all  of  the  dimensions,  but  the  dimension 
lines   were  located.     In   exercise  fifty-three.   Fig.   26    (a   coupler 


Mi'-is"     II'-'  "rrt 


.\    COLPLER    PIX. 


FIG.    26. — EXERCISE    FIFTY-THRKE- 

pin),  the  student  is  for  the  first  time  asked  to  supply  all  of  the 
missing  dimensions  with  no  direction  as  to  how  many  are  to  be 
used,  or  where  they  are  to  be  located.  The  two  following  ex- 
ercises, a  brake  lever  and  a  U-bolt,  are  similar  to  this. 

Exercise  fifty-six,  a  beveled  washer,  contains  no  instructions 
other  than  the  location  of  the  various  views.  This  in.struction 
sheet  is  reproduced  in  Fig.  27.  The  exercises  following  this  and 
up  to  No.  70  review  the  principles  which  have  been  introduced 
to  this  point.  Several  of  them  contain  no  instructions  other 
than  notations  as  to  the  location  of  the  different  views,  as  in 
exercise  fifty-six.    The  dimensions  are  in  all  cases  to  be  supplied 
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FIG.    27. — EXERCISE    FIFTY-SIX — .\     IlEVELED    WASHER. 

from  the  object  itself,  except  in  one  instance,  exercise  sixty-six, 
which  is  rather  complicated. 

The  first  sixty-nine  exercises  are  all  drawn  to  full  size.  Be- 
ginning with  exercise  seventy,  Fig.  28,  larger  objects  are  con- 
sidered and  they  must,  of  course,  be  drawn  to  a  smaller  scale. 
These  parts  are  supplied  from  the  storehouse  or  shop  as  they 
are  needed.  The  instruction  sheet  for  exercise  seventy  is  self-ex- 
planatory. Each  apprentice  is  assigned  a  line  number  and  in  lay- 
ing out  the  crank  pin  he  must  use  the  dimensions  for  that  line. 


I  he  table  must  al-so  be  copied  on  the  drawing  and  the  missi; 
dimensions  be  supplied.  The  next  seven  exercises  are  qui  , 
similar  to  this  and  cover  the  rear  and  main  crank  pins  for  t, 
Class  G  engines,  which  are  to  be  drawn  half  size;  the  ma 
crank  pin  to  be  drawn  to  a  scale  of  3  in.  per  foot;  the  quadra; 
for  reverse  levers,  reverse  lever  and  throttle  lever,  each  draw 
to  a  scale  of  3  in.  per  foot  and  the  M.  C.  B.  standard  axles  : 
be  drawn  to  a  scale  of  Ij^  in.  to  the  foot. 

Beginning  with  exercise  seventy-eight.  Fig.  2f).  the  dimensi*. 
arc  taken  from  the  actual  parts,  instead  of  from  a  table  of  • 
mensions  as  in  the  exercises  immediately  preceding.    The  instrr 
tion  sheet  for  this  exercise  needs  no  explanation.     It  gives  co: 
plcte  instructions  to  the  student  as  to  just  what  is  required.    I 
to  the  seventy-eighth  exercise  the  drawings  are  all  such  as  coir 
be  placed  on  the  smaller  standard  sheet   (S).     The  objects  coi. 
sidcred  have  been  simple  so  that  only  a  short  time  was  requir^i! 
to  complete   the   drawing.      This   served   to   keep   up   tlie   interi  ^ 


VH..     15. — -M'.MIiERS     INDICATE    I'K  AWING    EXERCISi:. 

but  after  having  thoroughly  mastered  the  simpler  principles  the 
student  is  ready  to  take  up  the  more  difficult  problems.  This  is 
tile  first  drawing  to  be  made  on  a  T-shect.  which,  as  may  be  seen 
from  the  general  instructions,  is  19  x  12  in.  in  size  and  is  the 
next  size  larger  than  S.  In  the  next  twenty-eight  exercises  four 
are  to  be  drawn  on  this  larger  size  sheet. 

After  exercise  seventv-eight  (the  main  rod  for  the  CI-?  con- 
.solidation  locomotives)  the  various  parts  which  go  to  make  up 
the  complete  rod  are  each  taken  up  in  detail,  the  instruction 
sheets  being  similar  to  that  for  exercise  78.  The  next  eleven  ex- 
ercises consider  the  main  rod  strap;  rod  brasses;  adjusting 
wedge;  adjusting  wedge  bolt;  a  taper  bolt;  adjusting  wedge 
liner;  grease  cup  lug;  grease  cup  cap;  grease  cup  stud  and 
grease  cup  nut.  E.xerci.se  ninety.  Fig.  30,  is  an  assembled  draw- 
ing of  these  parts  on  the  rear  end  of  the  main  rod  and  contains 
a  table  giving  the  names  of  the  various  details,  the  pattern  num- 
bers for  the  castings  and  the  number  of  the  drawing  upon  which 
each  is  to  be  found. 
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n  the  same  way  exercises  ninety-one  to  ninety-tive.  inclusive, 
1-,  >i(ler  the  piston,  piston  rod,  packing  rings,  piston  plug  and 
p;  -on  rod  nut  for  the  Class  G  locomotives.  A  partial  assembled 
d  rting  of  these  is  the  subject  for  exercise  ninety-six.  The  in- 
.     ;ction  sheets  are  similar  to  those  for  the  main   rod  series. 

-imilarly  the  next  nine  exercises  cover  the  back  cylinder  head. 
p,  king  gland,  and  the  details  of  the  metallic  packing.  Exercise 
o:  •  hundred  and  six  is  an  assembled  drawing  of  the  metallic 
r    king.  .^-.    .. 

This  is  as  far  as  the  course  has  been  arranged,  but  additional 
I  crcises  are  being  prepared,  and  it  is  the  intention  to  have  it 
ii    lude  complete  drawings  of  the  Class  G  engines. 

C.AK     .\ND     BoiLlK     DeP.\RTMEXT     CoURSES. 

The  car  and  boiler  department  courses  have  not  been  developed 
!■  the  extent  that  the  locomotive  course  has,  since  the  earlier 
c\ercises  in  that  course  are  equally  well  adapted  for  the  other 
two.  A  number  of  exercises  have  been  arranged  for  the  car  de- 
partment apprentices  which  consider  parts  that  are  only  used 
in  the  car  department,  and  additional  ones  will  be  arranged  as 
thiv  are  needed. 


FIG.     l6. — NUMBERS    INDICATE    DRAWING    EXERCISE. 

■\  large  number  of  exercises  have  been  prepared,  or  arc  in 
eparation,  for  the  boiler  department  apprentices.  These  con- 
ler  various  problems  in  laying  out  sheets  and  at  some  of  the 
liools  they  arc  being  worked  out  by  all  of  the  apprentices.  The 
prentices  are  required  to  lay  out  about  one  in  every  seven  of 
'  se  to  full  size  on  wrapping  paper.  The  boys  are  also  detailed 
assist  the  "layer  out"  in  connection  with  his  work  in  the  shop. 
lis  is  especially  true  at  the  Jackson  shops. 

Tracing. 

I  he  boys  do  not  start  tracing  until  they  have  made  at  least 

y  or  sixty  drawings  and  then  they  only   make   an   occasional 

'cing.      Quite   often   they  are  given   regular   work   to  do.    such 

tracing  drawings  which  have  been  made  by  the  shop  drafts- 

-n,  or  tracing  foreign  prints. 

Making  Bi.uk  Prints. 
Each  school  is  now  being  equipped  with  a  frame  and  tank  for 
iking  blue  prints  so  that  the  boys  may  receive  instruction  in 
■1*  and  make  their  own  prints.    V--".' 


EXA.MINATION    OF    DRAWINGS    liV    IXSTRrCTOk. 

In  checking  the  drawings  the  instructor  not  only  checks  for 
accuracy,  but  questions  the  boy  as  to  the  relation  of  the  views. 
or  other  matters,  to  make  sure  that  he  has  a  clear  understand- 
ing of  what  he  has  done.  Very  often  apprentices  who  are  more 
advanced  arc  called  upon  to  assist  the  instructor  in  checking  the 
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<lrawings  or  instructing  those  who  are  not  as  far  advanced.  This 
not  only  assists  the  instructor,  but  is  splendid  training  for  the 
apprentice. 

The  instructor  k<.'eps  the  drawings  on  lile  and  returns  them  to 
the  apprentices  in  tots  pf  fifty,  bound  in  blue  print  cover^.  and 
they  then  become  their  propCrtv'. 

■::>.■;,--,     The  Problem  Courses. 
Th(^  prei'iotis  educational   training  of  the  boys   who  enroll  as 
apprentices  varies  so  nnicli,  somt-  of  them  having  not  even   re- 
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ceived  a  complete  grade  school  education,  while  others  arc  high 
school  graduates,  that  it  is  necessary  to  provide  an  arrangement 
which  will  permit  of  individual  instruction  and  yet  not  over- 
load the  instructor   with   too   much    work.     It   might  be   well  at 
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this  point  to  again  emphasize  the  fact  that  there  is  no  fixed 
amount  of  work  which  must  be  done  by  each  student,  but  the 
courses  are  arranged  to  give  the  slower  and  less  apt  students  a 
thorough  training  in  such  mathematics  as  are  needed  to  meet 
every-day  shop  problems,  and  also  so  that  the  brighter  and  more 
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ambitious  boys  may  advance  as  far  as  their  abilities  will  permit. 
"The  results  expected  are  men  and  not  the  covering  of  pre- 
scribed courses  or  the  attainment  of  arbitrary  standards."  The 
instructor  is  in  such  close  personal  touch  with  each  apprentice 
that  he  can  readily  determine  as  to  whether  the  student  is  doing 
his  best  and  making  an  earnest  effort  to  progress.  The  drawing 
and  class  work  mark  is  based  on  the  apprentice's  attitude 
toward  his  stu<lies  as  well  as  on  the  quantity  and  quality  of  the 
work  done. 

<JKNEK.\L  Instructions. 
riio  problems  arc  prepared  in  New  York  and  are  mimeo- 
graphed on  loose  sheets,  which  are  sent  to  the  vari«)us  schools. 
These  problems  are  to  be  worked  out  at  home  on  the  .student's 
own  time.  The  apprentice  is  given  the  first  problem  sheet  and 
a  copy  of  the  following  instructions  as  to  how  the  solutions  are 
to  1)0  handed  in. 

RULES    lUK    UUKKINC    I'RUliLEMS. 

1.  I'm'  niily  the  standard  tizc  •sheet,  5'/i  x  SJ'i  in. 

2.  I)i>  all   work   in   ink. 

3.  Rule  a   marfjin   line   ;Vt    in.    from  left  side   of  sheet. 

4.  I'lace   the   nmnher   nf   the   problem   in   this  margin,   l)ut   il»   not    re-copy 

the  problem. 
.'».      I'riiit    the    name    in    the    ui>per    ri,?ht    liand    corner    of   each    sheet    with 

letters    Js    ni.    hi({li. 
«>.     .\rrange  the  work  iici-.tjy  and  mark  the  answer. 
7.      Tlie  signs  used  in  comcting  papers  will  be  a  check   for  correct  results, 

and  an   X    for  work  that  is  wrong. 

5.  (Jnestions  ni.irked   .\   should  be  corrected  and   handed  in  again. 

!».      \\  hen  several  sheets  are  handed  in  at  one  time  they  should  be  fastened 

together, 
in.      Mark-;   will    be   baseil   rn   the   ability   of   the   apprentice   to   work  out  by 

himself    nractical    problems    like    those    given    for    home    work,    and 

h.-indiiitr   ill   corrtct    answers   will   not  alone  count   for  a  clear  record 

unliss  similar   problems  can    be   readily   worked. 
11.     After  corrections  have   been   made   the  home   work   will   be   returned  to 

the  apprentices,  who  will  keep  the  sheets  for  reference. 

When  the  solutions  for  one  problem  sheet  are  turned  in  the 
apprentice  is  furnished  with  the  next  sheet.  The  instructor 
keeps  a  record  of  the  sheets  which  have  been  assigned  and 
handed  in.  and  follows  the  progress  of  each  student  closely.  The 
solutions  are  retained  by  the  instructor  until  the  greater  part  of 
the  class  has  covered  the  ground  and  are  then  returned  to  the 
students  and  become  their  property. 

The  Courses  in  General. 

The  problems  are  not  of  the  abstract  numerical  kind,  but  are 
such  as  are  met  with  in  the  shops  and  drafting  room,  being 
clothed  in  the  language  of  the  shop.  They  are  not  classified  as 
to  subjects,  as  in  te.vt  books;  they  are,  of  course,  carefully  se- 
lected and  arranged,  but  this  appears  only  after  careful  examina- 
tion. The  first  ones  are  simple  problems  in  addition,  subtrac- 
tion, multiplication  and  division,  these  four  subjects  being  mixed 
indiscriminately.  They  gradually  become  more  difficult,  taking 
up  the  different  branches  of  mathematics,  one  at  a  time,  but  in 
such  a  way  that  the  student  hardly  realizes  that  he  is  start- 
ing a  new  subject.  In  place  of  first  stating  the  underlying  law 
in  abstract,  ami  tlieii  giving  an  illustration,  the  problem  is  first 
stated  and  .solved,  and  afterwards,  if  necessary,  a  law  or  rule  is 
given.  The  student  is  required  to  work  out  a  sufficient  number 
of  problems,  of  a  similar  nature,  to  make  the  idea  take  root  from 
the  fact  of  applying  and  using  it.  A  running  review  is  kept  up 
constantly,  as  in  the  drawing  course,  by  introducing  problems 
which  bring  in  points  which  were  previously  covered.  The  in- 
terest of  the  student  is  stimulated  by  varying  the  standard  of 
difficulty  and  mixing  the  easy  with  the  hard  problems,  as  they 
are  apt  to  come  in  practice. 

Occasionally  the  instructor  has  the  students  go  to  the  black- 
board during  the  school  session  and  assigns  them  different  prob- 
lems. This  gives  him  an  opportunity  of  finding  whether  they 
understand  thoroughl}'  the  work  which  they  have  done  on  the 
problems  and  of  pointing  out  errors  and  rubbing  in  any  prin- 
ciples that  arc  needed. 

Two  sets  of  problem  courses  are  now  in  use,  one  for  the  lo- 
comotive department  and  the  other  for  the  car  department;  the 
problems  in  both  the.'ic  courses  are  quite  similar,  except  that 
those  which  are  distinctively  locomotive  problems  have  been 
omitted  and  replaced  in  the  course  for  the  car  dcparttnent.  The 
problems,  as  far  as  possible,  are  base*!  on  actual  figures  which 


are  taken  from  the  company's  drawings,  standards  or  recori!  ; 
from  facts  and  data  which  have  appeared  in  the  technical  pre  . 
from  suggestions  of  motive  power  officers;  problems  dire.  :v 
from  the  shop  drafting  room;  hints  from  the  instructors  .i  .j 
points  which  may  have  come  up  in  conversation  with  the  fo  - 
men  and  mechanics.  Each  student  is  furnished  with  a  copy  f 
"Machine  Shop  Arithmetic,"  by  Colvin,  and  frequent  referei  ,  .5 
are  made  to  this  in  connection  with  the  different  problems,  wh;:a 
makes  it  necessary  for  the  student  to  refer  to  it  and  encourai;  s 
him  in  making  use  o£  it. 

The  Locomotive  Course  in  Detail.  •>  .  ..:- 

The  principles  which   have  been   followed  in  arranging  tli.  *• 

courses  can  best  be  illustrated  by  presenting  a  number  of  typi  ..l 

problems  which  have  been  selected  from  the  course  for  the     ;- 

c<miotive  department. 

3.  If  6  castings  weigh  as  follows,  what  is  the  total  weight?  336  ji  -.. 
403  lbs.,  210  lbs.,  357  lbs.,  416  lbs.,  and  428  lbs. 

Although  the  first  problems  are  very  simple  they  are  stated  m 
terms  of  the  shop,  and  not  in  abstract,  thus  at  once  gaining  liie 
interest  of  the  apprentice  b}'  giving  him  a  practical  applicatini 
<tf  the  principles  involved. 

Problem.  If  the  same  job  was  divided  equally  among  25  men,  li'w 
many  even  hours  would  each  man  work,  and  how  much  overtime 
would  one  man  of  the  number  have  to  put  in  to  complete  the  jolj? 
Divide  the  time  (S~7  hours)  by  25.  and  the  remainder  will  be  tlii 
overtime  required  for  one  man. 
25)377(15 
25 

127 
125 

~2 

15  hours  for  each  man. 
2  hours  overtime  for  one  man.     Answer. 

When  the  problem  courses  were  first  arranged,  special  instruo 
tion    sheets    were    inserted    illustrating   the    application   of   new 
principles,   as  they  were  introduced.     In   revising  the  course  it 
has  been  found  advisable  to  discontinue  this  and  as  new  prin 
ciples  come  up,  to  present  solutions  of  problems,  in  which  thr\ 
are  involved,  on  the  problem  sheets  themselves,  as  above. 

9.  If  a  casting  can  be  machined  at  a  cost  of  67c.,  what  will  be  the 
cost  of  machine  work  at  the  same  rate  on  9,726  duplicate 
pieces? 

Multiply  67  X  9726. 
Change   from  cents  to  dollars  and  cents. 

In  the  above  case  the  notation  explains  the  steps  which  are  to 
be  taken  to  obtain  the  solution,  but  leaves  the  actual  work  of 
obtaining  it  to  the  student  himself. 

OOOooN 

Ttfii  U  lit-el  I.<>i-oiiintire 

23.  A  ten  wheel  locomotive  has  a  weight  of  47.026  lbs.  on  each  pair  "t 
drivers  and  20,850  lbs.  on  each  pair  of  truck  wheels.  Find  tlic 
weight  of  the  engine. 

In  revising  the  problem  courses  it  has  been  found  advisable  to 
use  diagrams  or  sketches  m  connection  with  some  of  the  prob 
lenis  to  make  them  clearer  and  more  interesting  to  the  studcm-- 
This    will   probably  be  done   to   a   much   greater   extent  as   tl' 
courses  are  revised  from  time  to  time. 

20.     What   is  the   footing  of  a  pay  roll  per  month,  which  shows  4,-''   ' 

men   each   averaging  209   hours   at   a  29c.   rate  ? 
45.      I'"ind  the  wvight  of  a  round  wrought   iron  bar  2  5/10   in.  in  diam 
ter  and  9  ft.   6  in.   long,  if  a  pit-ce   1   ft.   long  weighs  14  lbs.  ' 
53.     An  order  for  cars  is  divided  among  four  shops  according  to  th' 
capacity.      At   the  end  of  three  months  the  first  shop   has  con 
pleted  l/IO  of  the  entire  order,  the  second  shop  2/7,  the  thii 
shop  1/5  and  the   fourth 'shop  3/10.    What  part  of  the  cnti 
ortkr  is  completed? 
Add   l/IO,  2/7.   !/"»  and  3/10. 
70    is   a    common    denominator    as    it    can    be    divided    bv    10. 

and  5. 
1/10  =  7/70,  2/7  =  20/70,  1/5  =   14/70,  3/10  =  •>l/70. 

•A.  brief  note  preceded  the  first  problems  in  fractions,  tellin- 
what  they  were  and  presenting  the  solution  of  an  example  in  tl 
addition  of  fractions.  Similar  notes  and  illustrations  occur  ■ 
intervals  concerning  the  siibtfaction,  multiplication  and  divisio 
of  fractions.  The  note  in  connection  with  the  above  problem 
illustrates  the  method  of  reducing  fractions  to  a  common  di 
nominator. 
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I  Bolt  for  Whistle  ConncrtioM         | 

65.     Supply  the  "over  all"  dimensions  for  the  bolt  shown  in  the  sketch. 
Another  illustration  of  the  use  of  sketches  in  connection  with 
tiic  problems. 

06.  A  drawing  is  to  have  two  views  plactrd  one  above  the  other.  The 
upper  view  is  2  3/16  in.  high  and  the  lower  view  1  9/16  in. 
high  and  there  is  to  be  I/2  in.  between  the  views.  If  the  space 
inside  the  margin  of  the  drawing  is  8  in.  and  the  work  is  to 
be  placed  centrally  on  the  sheet,  how  far  down  will  the  upper 
line  of  ihe  upper  view  be  placed?     Show  location  by  a  sketch. 

Note  that  the  student  is  here  required  to  present  a  sketch  in 
lunnection  with  the  solution  of  the  problem. 

61.  The  total  weight  of  a  12  wheel  passenger  coach  without  passen- 
gers, but  with  equipment  for  electric  lighting,  is  107,980  lbs. 
1/33  of  this  weight  is  due  to  the  addition  of  the  electric  light 
equipment;  what  was  the  weight  on  each  pair  of  wheels  before 
electric  lights  were  added? 
A  private  car  weighs  5j  tons.  A  sleeping  car  weighs  10/11  of 
the  weight  of  a  private  car.  A  60  foot  passenger  coach  weighs 
9/10  of  the  weight  of  a  sleeping  car.  A  pay  car  weighs  8/9  of 
the  weight  of  a  60  foot  passenger  coach,  and  a  milk  car  weighs 
y^  of  the  weight  of  a  pay  car.  Find  the  weight  in  lbs.  of  the 
sleeper,  passenger  coach,  pay  car  and  milk  car. 


64. 


y*. 


^ 
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7d.      How   many  8   in.   pieces  can   be  cut   110m   a  piece   of   stock  29   in. 

long  and  how  many  inches  will  be  left  if   ^4   in.   is  wasted  per 

cut? 
»0.     A   tender  loaded   weighs   IH.OOU   lbs.     Its  capacity   is   10   tons  of 

coal    and   5.00U    gallons  of   water.     What    would   be   its   weight 

with  6  tuns  ot  coal  and  the  tank  2/5  filled? 
121.     If  a  locomotive   burns  1,200  lbs.   of  cual   per  hour   when  going  at 

a   rate   of   JS   miles  i>er   hour,   how   many   tons   of  coal   will   be 

burned  in  going  99  miles  at  the  above  speed? 
129.      What  is  meant  by  a  Prairie  type  locomotive?     (Type  J  New  York 

Central).     Sketch  diagram  of  wheels. 

In  each  school  room  a  blue  print  is  posted  showing  the  classifi- 
cation of  locomotives  according  to  the  arrangement  of  the 
wheels. 

145.  With  shops  running  from  C.30  a.  m.  to  5.15  p.  M.,  with  ^  of  an 
hour  for  lunch,  what  would  be  the  days  wage  of  a  boy  at 
I'iYiC.  per  hour?    ■'..,.'.■-■■  .■•■••'.  :■":"•■  '■■'- 

140.  What  is  the  weight  of  a  7  in.  channel  H»  ft.  long  when  tlic 
weight  per   foot  is  1.75  lbs.? 

Problem.     A   lot  of  tcrews  weigh   69.3   lbs.     What   will    1/10   of   the   lot 
weigh?     6.93  lbs.     Answer. 
To  divide  by   10,  move  the  point  one  place  to  the  left. 

163.  If  a  bolt  heading  machine  has  the  following  daily  output  for  one 
week,  what  is  the  total  amount  to  be  paid  the  operator  for  his 
week's  work  at  the  rate  of  13c.  for  100  such  bolts?  2330,  2060, 
1050,   2420,  2310  and  2030? 

IM.  A  N.  Y.  C.  tender  frame  is  constructed  with  four  13  in.  steel 
channels,  each  20  ft.  9  in.  long,  weighing  40  lbs.  per  foot. 
Find  the  weight  of  steel  channels  needed  for  18  frames. 

188.  A  locomotive  is  to  be  extended  3  feet  in  order  to  gain  heating 
surface  and  thus  increase  the  steaming  capacity.  If  there  arc 
375  2  in.  tubes,  Xo.  11  gauge,  how  many  sq.  ft.  of  heating 
surface  will  be  gained  in  the  tubes?  For  the  sq.  ft.  of  heating 
surface  per  foot  of  tube  length  see  drawing  plate  S-44. 
(Note:   Heating  surface  is  based  on  the  outside  surface  of  tubes.) 

An  example  of  how  the  problem  and  drawing  courses  are 
"tied  together."  Several  illustrations  of  this  will  be  found  among 
the  following  problems. 

202.     If  a  planer  makes  a  cutting  stroke  of  12  ft.  in  20  seconds,  what 

is  the  cutting  speed  of  the  tool  in   feet  per  minute? 

304.     A  tank   requires   a   plate   which   measures   8    ft.    10   in.   long   and 

4    ft.   5J4    in.   wide.      How   would  these   dimensions  look   when 

placed  on  the  drawing? 

''See  Rule  14  of  drawing  instruction  sheet  posted  in  class  room.) 

208.     Show  by  sketch  the  difference  between  a  box  car  and  a  gondola 

car.     Draw  only  an  outline  and  do  not  show  details. 
215.     The  time  between   two   mile   posts   is   74.6   seconds;    what   is  the 

speed  in  miles  per  hour? 
220.     What  steam  pressure  do  locomotives  now  use?     Tell  where  you 

get  your  information.  ^  '.^■^'■.'.—'''■'  ■^■^'"  '''',■'■'■■  ■ 

tt9.  A  micrometer  caliper  shows  a  piece  to  have  a  diameteir  of  .878 
of  an  inch.  What  would  be  the  diameter  expressed  in  the 
nearest  sixteenth  of  an  inch? 


235.     A  blacksmith  shop  has  a  floor  ar-ea  of  37.026  sq.  ft.     If  the  width 

is  102   ft.,   find  the  length. 
247.     Find  the  weight  of  25  sheets  of  J^  in.  brass,  each  sheet  measuring 

16J^    in.  X  24  in. 
(See   problem    123.)      -;'     ' 

258.  Show  by  a  sketch  what  is  meant  by  a  crowned  pulley. 

259.  Why  are  some  pulleys  crowned  and  some  straight? 

265.  On  a  consolidation  locomotive  (Type  G,  New  York  Central  Lines) 
(See  drawing  S70  73)  how  are  the  driving  wheels  usually 
named?  Place  the  names  on  a  sketch  like  that  shown  on  the 
blue  print  of  locomotive  classification.  Also  show  which  wheel 
the  main   rod   connects  with. 

Ihe  above  reference  refers  to  the  drawing  course. 

271.  Find  the  inumber  of  sq.  ft.  in  a  roll  of  canvas  6  ft.  6  in.  wide 
and  36  ft.  8  in.  long. 


W- 


294.  Find  the  area  of  this  ash  pan  side  by  dividing  it  into  two  tri- 
angles and  one  rectangle.  .\dd  the  three  areas.  The  area  of 
the  lift  hand  triangle  is  J4    x  12  x   0. 

315.  What  i>  meant  by  a  ^]^  x  8  in.  journal?  Show  by  sketch  which 
dimension  is  the  diameter.     See  drawing  plate  S77. 

361.     I'rom   a   sheet  o'  -n  iron   8  ft.  square,   how   many   pieces  t 

ft.  square  can  „  Sketch  the  sheet  and  show  cutting  lines. 

In  finding  the  areas  of  circles  in  the  following  problems  use 
table  on  page   137,  "Machine  Shop  Arithmetic." 

367.  Three  oil  cans  are  the  same  height,  two  are  10  in.  in  diameter 
and  the  third  15  in.  in  diameter.  Will  the  15  in.  can  hold 
more  or  less  than  the  two  others  combintd.  (Comjiare  the 
areas  and  show  figures.) 

395.  A  bar  has  a  tensile  strength  of  70,000  lbs.  per  sq.  in.  Is  it  steel 
or  wrought  iirn?    Page  46,  "Machine  Shop  Arithmetic.'" 

Preceding  problem  401  is  a  note  to  the  effect  that  the  areas  in 
the  following  problems  are  to  be  worked  out. 

404.  Find  the  total  pressure  tending  to  blow  the  head  out  of  an  air 
drum  163/iin  inside  diameter  with  90  lbs.  per  sq.  inch  air 
pressure  shown  by  gauge. 

iftl.  What  would  be  the  pressure  on  the  entire  piston  of  a  10  in. 
>■.:-•>■  brake  cylinder  of  a  passenger  coach  in  an  emergency  stop 
with  a  quick  action  valve,  if  the  cylinder  pressure  is  consid- 
ered as  60  lbs.  per  sq.  inch? 

Preceding  the  introduction  of  percentage  is  a  short  explana- 
tion of  what  it  is,  together  with  a  few  typical  examples  showing 
how  such  problems  are  solved. 

429.  If  a  passenger  coach  with  j.assengers  weighs  94,950  lbs.  and  the 
passengers  weigh  4,500  lbs.,  what  per  cent,  is  the  weight  of 
^     ;^the  passengers  of  the  total   weight? 

43?.  A  drum  head  21  in.  in  di.imeter  is  cut  from  a  sheet  of  H  in. 
plate  22  in.  square.  What  is  the  weight  of  steel  cut  off? 
(^8    in.   plate   weighs   15.3   lbs.   per   sq.    foot.) 

433.  In  the  last  problem,  what  per  ctot  of  tlu.  entire  metal  was 
wasted?        ■•;•    -■;/* 'vv't'^V^^-r -',■■"/ "l 

450.  An  axle  originally  weighs  1,038  lbs.,  and  loses  6J^  per  cent,  when 
turned.      What   is   the   final   weight?     (Nearest  pound.) 

457.  Four  groups  of  men  are  being  paid  at  the  following  hourly  rates: 
23c.,  25c.,  27c.  and  30c.  If  the  pay  of  each  group  is  increased 
8c.   an  hour,  what  is  the  per  cent,   of  increase? 

an.  A  Pittsburgh  &  Lake  Krie  Class  C  locomotive  with  an  AUree- 
Hubbell  valve  has  a  piston  displacement  of  7,372  cubic  inches. 
.:  Find  the  cylinder  clearance  volume  in  cubic  inches  if  it  is 
Z.4   per  cent,  of  the   piston   displacement. 

471.  If  enclosed  Pintsch  lamps  consume  ^  of  a  cubic  foot  per  hour 
for  each  burner  and  open  burners  consume  1  cubic  foot  per 
hour,  how  many  cubic  feet  of  gas  will  be  used  during  7  hours 
on  a  sleeping  car  with  9  enclosed  lamps  of  4  burners  each,  S 
enclosed  lamps  of  2  burners  each,  and  4  single  open  burners? 

474.  A  machinist  apprentice  planing  wedges  cuts  yi  in.  stock  from 
each.  If  the  surface  cut  measures  5«4  in.  x  9^  in.  what  is  the 
weight  of  cast   iron  removed   from   40   wedges? 

For  weight  of  cast  iron,  steel  and  wrought  iron  see  page  46  "Machine 
Shop  Arithmetic.*'-';  • ;..~!-.'  ■■:•':' 

487.  Find  the  weight  of  a  hollow  cast  iron  column  14  ft.  long,  10  x 
12  in.  outside,  and  H  in-  thick.  Add  75  lbs.  for  weight  of 
cap  and   base.    ."•''.  .;.".<.' 

496.  Obtain  a  square  bar  of  wrought  iron  from  the  instructor:  take 
its  dimensions  and  figure  out  the  weight  at  home.  Weigh 
piece  at  next  class  and  hand  in  both  results  with  a  dimen- 
sioned sketch. 

505.  A  38  ft.  tank  car  has  a  tank  93  in.  inside  diameter  and  34  ft. 
long.     What  is  its  capacity  in   gallons? 


38-^ 
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:>•>•>.      Fiiwl    the    i)ist«n    displacement,    both    front    and    hack    ends    of    the 
folluwing  locomotive  cylinders: 
20>4    X   26   in.    with   3>i    in.    piston    lod. 
24   X  28  in.  with  i^i   in.  piston  rod. 
544.     On   a    36    in.    planer    at   West    Albany    the    ratio   of    the   cutting 
speed   to    the    return    speed   of   the   table   may    be   as    1    to   2.94. 
With  a  cutting  speed   of  .'>(»   ft.    per  minute    what   is  the   return 
speed?      (.\  ratio  of  cutting  speed  to  return  speed  of  1   to  2.5 
would  nuan  that  return  speed  was  2.5  times  the  cutting  rpccd.j 
616.     The   netting   in    tlie   front  end   of   a   locomotive    is  made   of  wire 
marked   No.    11    H     W.   G.      What  is  meant  by   B.   W.   G.,   and 
wiiat    is   the    diameter   of  the    wire?     (See    blue    print    posted    in 
class  room.) 
447.     A  Class  F  locomotive  has  a  netting  in  the  smoke  box  84  .\  24  in. 
made   of   wire   marked   No.    11    B.    W.   G.   with   a   2J4    x  3'^    in. 
nicsl'.       How     much    space    in     square    inches    is    open    for    the 
passage  of  smoke  and  cinders  and   lu>w   much  is   taken   up   by 
the  wire  itself?     (By  Zyi  in.  mesh  is  meant  that  there  arc  2H 
wires  to  each   inch.)     .\ns.:   Open   2S2   sq.   in.,  wire   2!)4   sq.   in. 
Sti3.      In  sottinjt  valves  without  a  valve  setting  machine  on  a  G-5  loco- 
motive,   it    is   necessary    to    find   centers    by    "pinching"    and    to 
give  the  driving  wheels  at  least  one  complete  turn.     The  loco- 
motive   has    a    total    wheel   base   of   25    ft.    11    in.    and    63    in. 
driv:  rs.     How  long  a  piece  of  track  must  he  available  for  the 
job' 
Til  connwrtioii  witli  tlu  course,  as  outlined  above,  sev- 
tral   o.Ntra   sheets  ha\e  been   provided  containing   prob- 
lems which  are  to  be  used  where  the  student  does  not 
seem  to  have  trained  a  sufficient  k-nowledgc  of  the  snb- 
iccl  from  the  problems  in  the  rejiular  course.    These  arc 
assigned  at  the  discretion  of  the   instructor. 

The  instructors  fuid  it  necessary  to  occasionally  give 
«h6rt  talks  to  the  class  as  a  whole,  or  to  part  of  it,  as 
new  >ubjects  are  taken  up.  These  talks  are  short,  sim- 
ple and  informal  and  as  far  as  possible  objects  arc  used 
u>  illustrations:  for  instance,  each  school  is  provided 
with  a  one-foot  cube  with  its  surfaces  divided  into 
stjuare  inches  and  with  a  layer  one  inch  thick  re- 
niov.ible.  This  is  used  in  connection  with  the  introduction  of 
the  subject  of  volumes. 

Special  Blackboard  Exercises. 
.\  lutmber  of  special  problem  sheets  have  been  arranged,  on  the 
subject  of  areas,  for  use  as  blackboard  exercises.  The  first 
problems  are  simple,  but  the  latter  ones  are  quite  complicated 
and  require  a  thorough  knowledge  of  the  subject,  on  the  part  of 
the  .>uident.  for  their  solution.  One  of  these  sheets  selected  from 
about  the  middle  of  tlic  set  is  as  follows: 

Name ■..■.. . ;', . . "'     '^  Date 

1  >o    work    on    blacklioard,    place    ati-^wer    on    this    sheet    and    return    to 
instriietMi. 


sessions.     One  of  these   covers   the   subject   of  levers,   the  ot'r 
valve  setting. 

Levers. — The  apparatus   shown    in  the  accompanying  drawi 
and  a  small  fisherman's  tubular  balance  are  used  with  the  lc\ 
problems.     These  experiments  are  worked  out  by  two  boys 
a  time.     The  first  sheet  in  the  series  is  as  follows ; 


C 


Well,-):  I   p 


Fnli-rinn 


Obtain  a  light   stick,   rest  one   end  on   a  block  as  a  fulcrum  and  h 
up  the  opposite  eml  of  the  stick  by  a  spring  balance. 

5a.      Hang  a  weight  of  fi  lbs.,  5  in.   from  the  fulcrum.     Read  the  spi  i 
balance.      Notice  that  the  stick  tends  to  turn   down  on  accov, 
of   the   weight   and   that    the    balance   tends   to    turn    it   up    ab' 
the    fulcrum.       The    weight    X    its    distance    from    the    fulcru 
(«    .\    5)    is   called   the    "moment"   of   the    weight    about   the    \\ 
crum.      The   balance    pull    X    its   distance    from    the   fulcrum 
called   the    "moment"   of   the   balance   pull   and    this   moment 
equal    to    the    moment    of    the    weight,    otherwise    the    stick    «: 

TuljcCi^<liiati-cl  oDThnwSi  I 
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liud   weight  of   this   side   sheet. 
.\rea  of  large  rectangle. 
.\rea   of   small   rectangle. 
Area  one  7/16  in.   hole. 
.•\rea  of  sheet. 
Weight  of  sheet. 


Answer. 


K 3-0>^- 


'i'Tlii.k 
\Vl.(S«  Ji'shect) 

t-t^ . 

Allow    f.T  IS 


Find   weight   of  side  sheet. 


Answer. 


MXPKRIMKNT.VL    WoRK. 

In  addition  to  the  main  problem  courses,  such  as  outlined,  two 
supplementary  sets  of  problem  sheets  have  been  provided,  deal- 
ing with  experimental  work  which  is  carried  on  during  the  school 


Hani  Woo.1— One  Waniwl 


Tap  U 


Hani  Woo.1 


S«»le  PaD— 1  Wanted 

Stale  WcitthlC.  I 

IJ  \V  .„i..l 

.\PP.\RATUS    USED   IN    COXNECTIOX    WITH    LEVER   EXPERIMENTS. 

turn  either  up  or  down.     .\   moment  »s  always  found  by  multi 

plying  a   force   by  an   arm  or   distance,  and   the  arm  or  distance 

is  always  at  right  angles  to  the  force. 

In  this  case  multiply  the  reading  of  the  balance  by  its  arm  ."fi 

and   see   if   this   moment   is   eciual    to   the   moment   of   the    weiglit 

(6   X   5). 

The  answer  should  incliule  the  following: 

Reading  of  balance  =   ? 

Moment  of  bal.nnce  =   ?  X  30  =   ? 

Moment  of  weight  r=  6  X  5  =  ? 
Note.  The  reading  of  the  balanc  •  is  the  difference  between  what  it 
reads  before  the  weight  is  put  on  and  after.  This  is  because  bal 
3nces  U>  not  always  read  zero  at  start  and  also  because  the  stick  will 
show  some  w  eight.  I'or  e.\ami)le,  if  the  balance  reads  1  '4  lbs.  ho'dinu 
stick  alone  ami  shows  2vj  lbs.  when  the  weight  is  added,  the  scaK 
reading  due  to  the  weight  would  then  be  the  difference  betweei'. 
these  weights  or  the  increase  in  the  reading,  2J4  —  1/4   —  1!^   lbs. 

.After  a  .number  of  problems  of  this  type  have  been  worked 
out  and  checked  experimentally,  practical  applications  are  con- 
sidered such  as  a  forge  crane,  crowbar,  belt  shifter,  reverse  lever 
rigging,  throttle  lever,  foundation  brake  gear  and  track  scales 
.\  few  problems  in  coiuiection  with  the  crfiwbar  and  throttle 
lever  are  as  follows : 


Zl '- 


WT. 


^.\ 


A     K'"' 


C-..W  Ri 


111. 

211. 
21. 
22. 
23. 
24. 


If  a  casting  of   100   lb...    weight   is  to  be  lifted   at    P..   and   if  d  is  .3 

in.,   how  much  pull   will   In-   re<|uired   at   .\  ?     .Make  a  sketch   witli 

dimensions. 
If   the   casting   at    1!    weighs    1(^()    lbs.    and    <1    is   <>   in.,    what    will    be 

the  pull  at  .\  r     .Make  sketch. 
If   an    inn   bar  at    B   weighs   .■)'>0   lbs.    and    d   is   .'!    in.,   what    is   the 

pull  required  at   A  to  lift  the  bar?     .siketch. 
Which  will  move   further  when  the  weight  is  lifted  in  problem  ^. 

point   .\  or  point  B? 
With    d   equal   to   9    in.   and    li   eiptal    to   230   lbs.,    what    is   the   pul! 

required    at    .\  ?      Sketch. 
Whai   would  be  the  pull  in   tli-j  above  ]>robIem   if  the  bar  was  only 

4   ft.  long  instead  of  6  ft.? 
.\    locomotive    is    titteil    with    a    throttle   lever,    hlce    that    illustrate. I. 

where    C    is    t6    in.    and   b   is    40    in.      If   the   throttle    lever   stem 

(marked   "to   valve")    is  to   have  a   motion   of   1J4    in.  how    far 

will   the  end  of  the  handle   move' 
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M.  'I"he  above  engine  is  to  be  used  for  switching,  but  it  is  found  that 
thi.'  throttle  lever  is  too  short  to  enable  the  engineer  to  sec  the 
switch  signals  and  ^till  iiave  hold  of  the  lever.  If  the  handle 
is  made  S  in.  longer  to  bring  it  within  the  engineer's  reach,  how 
much  must  the  fulcrum  l>e  moved  to  give  the  end  of  the  handle 
thv'  same  motion  as  at  lirst?    '•■:■■'.,  ;  .■,..■ 

.'iT.  If  C  is  Vil'  ill.  and  1!  is  47  in.,  how  far  will  the  end  of  the 
handle    ninvi'    when    the    throttle   lever    stem    moves   2    in.? 

/  li/iv    Si'ttiu}i. —  rile    small    vertical    engine,    with    which    each 

-chool  is  fiirni>lieti.  is  used  in  connection  with  the  special  prob- 

i.ins   DM   valve   setting.       The   first   problems   or   experiments   are 

iich  as  to  familiarize  the  student  with  the  different  parts  of  the 

engine.     The  rir>t  ten  problems  are  as  follows : 

VALVE    SETTIXG. 
'Jake   the    following   mea>urements   from  the  small   slide   valve   engine   in 
the    clas-    room    and   till    in    on    this   sheet — leave    this    sheet    with    the 
instructor.      .Vpivr^'ntices   will   work   in   groups   of  two.      If   engine   is 
pn  >id.-d   rtith   link   motion   place   it   in   full  gear   forv.a.d. 

1.     Diameter  of  cylinder     carefully  remove  top  cylinder  head in. 

•-'.      Length   <if   ^,troke   -  do  not    scratch   the   guides — use  chalk   or   pencil, 

or  paste  on  a  slip  of  paper.      in. 

;>.      Diamettr  of  i>iston   rod.,   .i*. W-.id.'.j.  :  ^ 

4.  Length   of   crank,  center  to  center — from   center   of  «^aiikj»i«  to - 

center  of   shaft — ,'<■    of   stroke .in.  \\> ''■■','    ■■'■  '••...'•.■''■•-■■' 

.">.      Length   of   connecting    rod    (mnin    rod)    center   to   cente-.      Ih)   not 

take  out   rod in. 

t>.     Diameter  of  valve  stem in.       .•■'•.•"■ 

7.     Total    valve  travel     the  distance   that  a  point  on   the  valve  moves 

ir.. 

5.  Lcceutricity.  the  distance  from  the  center  of  eccentric  to  the  cen- 

ter of  the  shaft — 1/2   valve   travel in. 

:».      If  an  t  nginc  has  a  stroke  of  2s  in.,   what  is  the  distance  from   the 
center   of   the  crank   pin   to   the   tenter  of  the  shaft? 
"to.     An   eccentric   is   set   with  its  center   2   in.    from   the  center  of  the 
shaft.    What  is  tite  greatest  movement  of  the  valve? 

These  problems  gradually  become  more  difficult  and  the  stu- 
dent is  tinally  asked  to  set  the  valves  without  assistance.  Ex- 
planatory notes  are  introduced  as  found  necessary.  An  idea  of 
the  nature  of  some  of  the  more  advanced  problems  may  be  ob- 
tained from  the  following,  which  is  taken  from  one  of  the  later 
sheets. 

.Vote. — 'I'lie  LL.\1>  i--  the  amount  the  valve  has  opened  the  steam  port 
when  the  engine  is  en  die  center.  .\  valve  with  J/i'  in.  lead  means.' 
lliat  when  the  enai'ie  is  on  center  tile  valve  is  open  exactly  %  in. 
The  amount  of  lea  1  depends  <in  the  type  of  engine  and  the  speed  it 
is  to  run.  The  proper  lead  gives  a  cushion  of  steam  to  the  piston 
and  also  insures,  a  high  effective  pressurcon  the  piston  early  in  the 
stroke.  v-    .■-■  ''■'\-.^.'     ,c  '. -;  ■  ■  V' '■ 

36.  Set  the  engine  in  the  class  room  with  an   e<iual  lead  of  1/16  in. 

at  each  end.     Instructor's  O.  K 

37.  After    instructor    has    changed    eccentric    and    valve    stem,    set    the 

valve  to  give  %  in.  lead  at  each  end.     Instructors  O.  K 

3S.     Turn   the   engine  over  slowly   and   measure   the   largest  opening  of 

the  steam   port   at  each   end.      This   is   called   the   p<>rt   opening. 

Top in.     liOttom in. 

30.     l>oes    the    valve    uncover    the    port    its    full    width"      I'ind    out    by 

turning   the    engine    slowly 

46,  '  In  the   ordinary  locomotive  fitted  with  a  slide  valve,  is  the  space 

around   the   x.-'.lvc  fdled   with   steam   or   is  it  connected   vith  the 

exhaust :     

It  is  proposed  after  the  students  have  become  thoroughly  fa- 
miliar with  the  working  of  the  small  vertical  engine,  to  give  them 
problems  concerning  the  valve  motion  of  the  locomotive,  and 
linally  to  take  a  light  engine  out  on  the  track  and  have  the  boys 
set  the  valves,  pinching  it  back  and  forth.  After  they  have  thor- 
oughly mastered  this  they  will  be  taken  into  the  shop  and  taught 
to  set  valves  in  accordance  with  the  standard  shop  practice. 
Models  of  the  application  of  the  Walschaert  valve  gear  are  be- 
ing built  for  the  different  schools,  to  be  used  with  this  part  of 
the  course. 

Comments. 
It  must  be  kciit  in  mind  that  the  work  of  the  drawing  and 
problem  courses,  which  has  been  described,  is  such  as  would  be 
covered  by  the  average  student  in  a  year  or  year  and  a  half.  It 
will  be  some  considerable  time  before  the  courses  are  finally 
completed.     Some  of  the  boys  not  having  a  bent  along  these 


lines,  but  who  may  make  splendid  mechanics,  will  not  advance 
very  far.  On  the  other  hand,  there  are  sure  to  be  a  number  of 
the  brighter  boys  who  at  the  close  of  the  four-year  course  will 
have  advanced  to  a  very  high  poinL  The  reader  who  has  fol- 
lowed thus  far  will  undoubtedly  be  impressed  with  the  practical 
way  in  which  the  educational  work  is  taught,  and  the  fact  that 
although  a  great  many  things  may  have  been  omitted,  which  are 
usually  included  in  the  school  curriculum,  the  apprentice  has 
been  given  a  thorough  training  in  those  things  which  will  be  of 
practical  value  to  him  in  connection  with  his  work. 

Instkuctioks  to  DkAWiNG  Instructors. 
The  following  instructions  to  the  drawing  instructors,  concern- 
ing the  class  work,  forms  a  fitting  conclusion  for  this  section  of 
the  article  and  will  be  of  interest. 

1.  Know    personally  every   student   in  your  class  and   make  yourself 

familiar  with  his  disposition,  ability  and  ambitions. 

2.  .Make   all   the   work   which   you   give   out   center   around   a  practical 

problem,  and  not  arouxid  the  statement  of  some  abstract  law. 
For   example — It   is  a    fact   that   the   product   of    (I)    the    revolu- 

*  tions  per   minute   that   a  wheel   is  turning  and    (2)   the  circum- 

ference of  the  wheel  in  feet  will  equal  the  ^eed  of  the  rim  in 
feet  per  minute,  but  this  would  be  more  easily  understood  from 
the  following  problem:  If  a  pulley  4  ft.  in  diameter  turns  200 
times  a  minute,  how  fast  is  the  rim  moving?  20U  X  4  X3.14  = 
2,.j12  ft.  per  minute.  The  idea  is  thus  made  deiaite  and  expla- 
nations and  rules  naturally  follow.  ..  iv"' 
.  ,J.;^  \Nwer  omit  any  steps,  however  simple,  in  solutions  or  explana- 
tions. If  there  is  one  little  point  about  which  a  student  is 
confused  in  the  early  part  of  the  problem,  he  is  sure  to  miss 
what  follows. 

4.  I'ut  yourself  in  the  student's  place,  look  at  the  problem  from  his 
standpoint,  and  do  not  ex^n-ct  him  to  grasp  instantly  that  which 
has  taken  you  years  to   acquire. 

9.  While  the  instruction  is  in  some  measure  individual,  it  should  be 
possible  to  take  up  many  subjects  with  the  class  as  a  whole  or 
with  groups.  This  will  save  time  and  effort  for  the  instructor 
an<l  will  create  more  interest  among  the  students. 

6.  Make  class-room  work  tak-.'  the  form  of  explanations  and  illustra- 

tions rather  than  that  of  lectures.  Kncourage  questions  and 
make  every  effort  to  get  the  classes  as  informal  and  easy  as 
possible.  Have  something  "up  your  sleeve'  for  emergencies — 
extra  problems  to  spring  when  needed.  Never  allow  the  work 
to  drag.  Maintain  an  enthusiastic,  brisk,  off-hand  manner, 
which  will  do  much  to  create  a  wide-awake,  business-like  atti- 
tude on  the  part  of  the  students.  Keep  the  men  busy  and  good 
discipline   will   follow. 

7.  Kncourage    students    wherever   parttcular    advancement    is   evident. 
.     Some   men    require   commendation. 

".  !~,-    ■'.&"'  Be  patient.    The  .slowest  men  sometimes  develop  into  the  strongest, 
d.     Maintain  sufficient  assurance  at  all  times  to  be  '"boss"  of  the  class. 
Your  decision  must  always  decide,  although,  of  cours*-,  you  will 
welcome   and   j.rofit    hy    sugjrestiflns    from    the   class. 

10.  Do  not  ask  too  much  of  the  class,  hut  insist  to  the  letter  on  what- 

ever you  do  ask.      ■-''  ■    '- 

11.  Do    tlie    work    thoroughly.      It    is    much    more    im|>ortant    than    to 

cover  a  number  of  subjects  superficially. 

12.  Encourage  students  to  keep  note  books  for  the  collection  of  useful 

information,   and   to  read  technical   literature. 
IS.      Wherever  possible  make   use  of  a  simple  illustration     -a   picture,   a 

model  or  a  machine  part? 
14.     Strive  to  make  your  classes  so  intensely  interesting  that  students 
,.:  ;    ■  .  will    forget  that  the   attendance  is  compulsory,   and   will   studv 

because  they  like  it,  auvi  not  because  they  have  to. 

Apprentice  vs.  Technical  School  Training. 

There  seems  to  be  a  strong  feeling  in  some  quarters  to  the 
effect  that  these  two  systems  are  opposed  to  one  another.  This 
is  not  true;  while  their  final  object  in  one  sense  is  the  same — 
to  make  men — the  material  upon  which  they  are  to  work  and  the 
results  they  hope  to  accomplish  are  very  different.  When  we 
consider  the  poor  manner  in  which  the  greater  proportion  of 
technical  graduates  have  been  equipped  for  going  into  practical 
work,  and  the  serious  mistake  made  in  the  past  by  railroads  of 
labeling  the  college  graduate  with  a  title  of  "special  apprentice." 
and  at  the  same  time  practically  serving  notice  upon  the  rank 
and  file  that  the  higher  positions  were  closed  to  them,  and  lastly 
the  fact  that  the  provisions  for  training  the  regular  apprentices 
have  been,  as  a  rule,  entirely  inadequate  for  recruiting  the  ranks 
or  properly  fitting  the  men  for  their  work,  it  is  little  wonder  that 
now  that  the  railroads  are  at  last  beginning  to  realize  the  grave 
importance  of  remedying  their  mistakes  in  this  respect,  that  the 
above  question  should  be  brought  up. 
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In  the  first  place  the  technical  school  does  not  and  cannot  un- 
dertake the  training  of  the  mechanic.  Trade  schools  have  been 
introduced  in  some  parts  of  the  country,  but  the  conditions  and 
requirements  of  the  various  manufacturing  industries  are  so 
different  that  it  is  doubtful  if  the  value  of  such  schools  can  be 
fully  appreciated,  except  in  places  where  the  interest  of  the  com- 
munity centers  about  one  or  two  different  kinds  of  industry,  and 
where  the  schools  are  operated  in  close  conjunction  with  in- 
dustrial works. 

Manifestly  the  only  place  to  train  the  railroad  mechanic  prop- 
erly is  in  the  railroad  shop.  The  large  number  of  railroads 
(.and  manufacturing  concerns  as  well)  which  are  investigating 
the  New  York  Central  methods  and  the  fact  that  several  rail- 
roads have  under  way  elaborate  plans  for  educating  their  shop 
employees  argues  well  for  the  future,  and  it  is  to  be  sincerely 
hoped  that  such  work  will  not  stop  here,  but  will  be  extended 
to  all  branches  and  departments  of  our  railroads. 

There  should,  however,  be  a  close  relationship  between  the 
apprentice  schools  and  the  technical  schools.  The  great  defect 
in  our  present  system  is  that  many  of  the  boys  and  young  men 
entering  our  technical  schools  have  only  a  very  vague  idea  as 
to  what  engineering  is,  or  as  to  what  their  future  work  will  be. 
They  have  simply  gathered  in  a  general  way  that  it  is  a  good 
thing  to  be  a  mechanical  engineer,  an  electrical  engineer  or 
some  other  kind  of  an  engineer.  How  can  a  technical  school 
divorced  from  all  practical  work,  and  many  of  whose  profes- 
sors and  instructors  have  only  a  remote  idea  concerning  the 
practical  application  of  their  engineering  knowledge,  expect  to 
prepare  such  men  for  practical  work?  You  call  attention  to  their 
magnificent  shops  and  well  equipped  laboratories,  but  there  is 
just  about  as  much  difference  between  such  shops  and  labora- 
tories and  the  ordinary  work-shop  as  there  is  between  light  and 
darkness.  You  say  that  they  learn  to  test  engines,  boilers,  etc. 
Yes,  but  what  if  something  should  go  wrong  with  the  engine  or 
boiler,  can  they  fix  it,  or  have  they  any  idea  how  to  take  it  apart, 
and  put  it  together  again?  After  finishing  a  test  of  a  condenser, 
have  they  any  idea  as  to  what  it  looks  like  inside,  or  how  a 
leak  can  be  stopped?  When  our  technical  schools  are  placed  in 
the  hands  of  practical  engineers  maybe  this  will  be  so,  but  ex- 
cept to  a  limited  extent  it  is  not  true  at  present. 

Some  of  the  more  progressive  professors  have  tried  to  insist 
that  their  engineering  students  spend  a  part  of  their  summer 
vacations,  at  least,  in  work-shops  and  this  has  done  much  to  im- 
prove conditions.  The  practical  and  common  sense  method, 
however,  would  be  to  have  the  learning  of  the  practical  work 
and  the  gaining  of  theoretical  knowledge  go  hand  in  hand.  The 
apprentice  school  does  this  to  a  certain  extent  and  the  proper 
time  for  the  boy  to  enter  a  technical  school  is  after  he  has  com- 
pleted, or  partially  completed,  such  an  apprenticeship.  Many 
young  men  are  wasting  their  time  at  our  technical  schools  who 
are  totally  unfitted  for  engineering  work.  An  apprentice  course 
would  serve  to  weed  out  those  who  are  not  qualified  to  follow 
up  such  work  and  those  who  show  aptitude  tor  it  could  take  a 
special  finishing  course  at  a  technical  school  and  would  then 
prove  far  more  valuable  to  the  railroads  than  those  who  have 
taken  a  technical  course  but  have  had  no  practical  work.  As 
far  as  the  gaining  of  purely  engineering  knowledge  is  concerned 
the  apprentice  school  can,  of  course,  be  only  a  small  factor  as 
this  is  the  real  function  of  the  technical  school. 

[KniT-ii's  Note. — Since  the  scries  of  articles  on  the  New  York  Central 
Lines  apprentice  system  was  first  planned,  certain  important  developments 
have  taken  place  making  it  advisable  for  us  to  add  another  section,  which 
wc  expect  to  publish  in  our  Novetnber  issue.     See  editorial  in  this  issue.] 


SHOP  EFFICIENCY. 


American  Society  of  Mechanical  Engineers. — The  first 
monthly  meeting  of  the  year  will  be  held  on  Tuesday  evening, 
October  8,  in  the  Engineering  Societies'  Building,  New  York. 
The  subject  will  be  "Industrial  Education"  and  a  paper  on  the 
"College  Technical  Courses  and  Apprenticeship  Courses  Offered 
by  Manufacturing  Establishments"  will  be  presented  by  Prof. 
John  Price  Jackson.  Dr.  Henry  S.  Pritchett,  president  of  the 
Carnegie  Foundation  and  of  the  Society  for  the  Promotion  of 
Indu.strial  Education,  and  Prof.  Dugald  C.  Jackson,  president  of 
the  Society  for  Promotion  of  Engineering  Education,  will  de- 
liver addresses. 


By  H.  W.  Jacobs.* 


Considerable  attention  has  recently  been  given  to  the  varioi; 
phases  of  the  betterment  work  on  the  Santa  Fe,  the  most  impo 
tant  of  which  is  that  of  shop  costs  with  its  factors,  individu. 
man  efficiency  as  to  labor  performed  and  the  scientific  schedulin. 
of  engines   through   the  shop.     The  paper  on  this  subject  pre 
sented  by  Mr.  A.  Lovell,  superintendent  of  motive  power  of  th 
Santa  Fe.  before  the  recent  meeting  of  the  Master  Mechanic 
Association,  attracted  considerable  attention.     As  a  paper  of  th 
kind  has  limitations  as  to  length,  it  may  not  be  amiss  to  suppK 
ment,    with    more    extensive    illustrations    and    examples,    sonr. 
phases  of  the  subject,  which  it  was  not  possible  to  fully  develop 
in  the  paper. 

The  cost  problem,  while  it  is  helped  by  the  introduction  of 
carefully  prepared  shop  schedules,  which  are  "lived  up  to,"  is 
by  no  means  solved.  The  problem  involves  each  individual  work- 
man and  to  solve  it  some  method  must  be  adopted  that  will  cause 
each  man  to  work  at  his  highest  average  efficiency.  This  does 
not  mean  that  he  is  expected  to  over-exert  himself,  but  that  he  is 
to    cut   out    all    unnecessary    delays    and    wastes.     The    metho<' 
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FIG.     I. — INDIVIDUAL    EFFICIENCY    RECORD    OF    A    GOOD    WORKMAN. 

adopted  to  accomplish  this  result  was  the  introduction  of  the 
individual  effort  method  or  bonus  system  by  which  each  man  is 
able  to  increase  his  earnings  as  he  increases  his  average  efficiency. 

One  very  noticeable  fact  is  that  the  older  men  are  among  the 
highest  bonus  earners,  which  is  probably  due  to  the  fact  that  they 
depend  to  a  greater  extent  upon  using  their  brain  power  to 
utilize  their  available  strength,  than  do  the  younger  men.  The 
accompanying  chart,  Fig.  i,  illustrates  the  work  done  by  one 
of  the  older  men  in  February,  and  is  in  several  respects  ideal. 
It  show  the  result  of  steady  insistent  work,  day  by  day.  The 
full  line  shows  the  actual  hours  worked,  which  totals  210,  while 
the  broken  line  shows  the  standard  work  hours  accumulated, 
which  also  totals  210,  making  the  man's  efficiency  for  the  month 
100  per  cent.  The  standard  hours  are  determined  by  schedules 
which  assign  a  given  time  for  each  operation.  The  bonus  in- 
spector checks  up  the  jobs  performed  by  each  man  every  day  and 
the  standard  hours  accumulated  are  credited  to  him. 

As  an  example  a  lathe  operator  may  have  a  record  as  follows: 


Standard 
Time. 

Turn  three  eccentrics  (at  1.3) 3.9 

Turn  two  small  eccentrics   (at  1.0) 8.0 

Turn  and   bore  complete  six  lateral   swing  castings    (at 

0.4)     2.4 

Turn  and  fit  complete  two  knuckle  pins  (at  1.5) 3.0 


Total    ".3 


Actual 
Time. 
3.3 
1.7 

S.O 
8.0 

10.0 


•  Member  American  Society  of  Mechanical  Engineers. 


/CTOBER,    1907. 
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Efficitncy. 

20% 

100% 


1007c. 
20% 


Hours. 
261 
51.8 


261 
2.81 


Kate 

30c 
30c 


80c 


Wages. 

$78.30 

15.54 


l^s.so 

78.30 


Bonus. 
$3.10 


Total. 

$78.30 
18.64 


Loss  to  Company     $59.66 
$15.66  $93.96 


78.30 


■    ^   "''  ■    ;'.       '    "•  ■  Loss  to  Man     $15.66 

FIG.    Z. — EFFICIENCY    Rl(  0!<D    OF    K    POOR    WORKMAN. 
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Efficiency. 
94% 
100% 


100%. 
94% 


10    U    12    i:t    11    15    IC    17  1>    I'J  20   21 


Hours. 
2.'iO 
235 


2.50 
2.50 


Rate. 

asc 

S8c 


38c 
38c 


Wages. 

$95.00 

89.30 


f»5.00 
95.00 


Bonus. 
$12.85 

17.86 


Total. 
$107.88 
107.1« 


Loss  to  Company    $0.69 

$19.00  $114.00 

12.85  107.85 


Loss  to  Man     $6.1.'> 


FIG.    4. — EFFICIENCY    RECORD   OF   A    SPASMODIC    RECORD. 


Eleven  and  three-tenths  hours  would  then  be  credited  to  his 
efficiency  account  for  the  day's   work. 

The  following  practical  example  of  cost  study  is  taken  from 
one  of  the  shop  time  cards  from  which  the  workman's  wages, 
bonus  and  personal   records  are  deduced : 

TRULXG    M.\LLEABLE   IRON    PISTON    HEAD. 
Machine    No •  •  .  ■  •  : 0561 


Machine  Hour  Rate 

Man's    Rate     

Surcharge  to  Man    

Schedule  Time    

-Actual  January    Record 


»'  f  -•>•.*♦•■.*•'  * 


I .«  « j.  •  •  ■•.#■  * ". 


$0.36 
$0.31 

90  i>cr  cent 
2.2  hours 
2.25  hours 


.WERAGE  CO.ST  OF  EACH  OPERATION   DURING  JANUARY. 


Wages    

Surcharge    

Bonus    

Machine   Charge 

Total   ,. 


$o.7«>.T 
0.G9 
0.13 
0.81 

$2..'?<».T 


An  unusually  hard  malleabte  iron  piston  heact  was  delivered  to 
the  operator  who  at  once  protested  as  he  saw  that  there  would 
be  no  opportunity  for  earning  a  bonus.  The  work  was  com- 
pleted in  8.3  hours.  The  cost  of  the  operation,  in  detail,  was  as 
follows:  ..  ■    .    . 


$2.82 
2.54 
0.00 
8.99 


Wages     ....»;.■. 

•  i  •'•  ■ 

,' , 

Surcharge     ..... 

•->>^^.'' 

a  • 

Bonus    

•  •ii-*." 

*  « 

Machine  Charge 

;--•  i  y. 

Total  Cost  .. 
Cost  with  Normal   Iron 

Loss    


«*>•■   v.*!!   '•   *'  *V*>*  «    t 


$8.35 
2.39 

$5.96 


iotal  increase  of  cost  due  to  hard  iron  250  per  cent. 

This  piston  head  was  so  badly  cracked  in  putting  it  on  the 
piston  rod  that  it  had  to  be  scrapped  and  the  net  loss  to  the  com-^'- 
jiany  was  $18.40,  as  shown  below : 


Cost  of  turning  head , . . 

Cost  of  labor  for  putting  head  on   rod-.-. 

Surcharge,  45   per  cent,   of  $0.18 

Weight  of  head,   535  lbs.  at  $0,025  per  lb. 
3   per   cent,    for   handling  material...;, *,.,.i> 

Total   Cost ."..:.•■.  •':•  .; 

Scrap  value  at   $0.»»0?.'.   per  lb.  . . .  .i  .  w-.:-.;; . 


$8.35 

0.18 

0.08 

VI3.38 

.0.41 


. .   $22.40 
4.00 


Net   Loss 


.•  "**  ?  ^,* "' 


*,•  ••'.*.■■•*• 


$18.40 


Under  the  efficiency  plan  it  becomes  incumbent  on  the  man  to 
register  a  protest  against  improper  or  defective  material  to  pro- 


tect his  own  interests  and  this  institutes  a  close  check  on  the 
quality  of  material  delivered  to  the  company. 

At  100  per  cent,  efficiency  the  workman  receives  a  bonus  of 
20  per  cent,  of  his  wages.  For  example,  the  man  represented 
in  the  chart,  Fig.  i,  has  earned  210  times  40c.  or  $84.00  and  a 
bonus  equal  to  20  per  cent,  of  this,  making  his  total  income  for 
the  month  $100.80.  For  efficiencies  below  100  per  cent,  the  bonus 
is  taken  from  efficiency  tables,  which  are  calculated  from  the 
bonus  curve.  Fig.  3,  Iv:  ^.:\  '.j:  ■; 

Fig.  2  illustrates  the  work  of  a  poor  workman,  his  efficiencj' 
being  only  20  per  cent    Uis  wages  for  261  hours  at  30c  amount- 
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■-.FIG.  3. — CURVE  FROM   WHICH   AMOUNT  OF  BONUS  IS  CALCULATED. 

ed  to  $78^36.  .According  to  the  schediiles  the  man  should  have 
done  the  same  amount  of  work  in  51.8  hours,  which  at  30c.  an 
hour  and  with  the  20  per  cent,  bonus  would  have  made  the  total 
cost  to  the  company  $18.64.  Due  to  the  inefficient  performance 
of  this  man  the  company  therefore  lost  $59.66.  If  he  had  at- 
tained an  efficiency  of  100  per  cent,  in  261  hours  he  would  have 
had  a  bonus  coming  to  him  of  $15.66  in  addition  to  his  wages  of 
$78.30,  which  would  have  given  him  a  total  income  of  $93.96  for 
the  month.     It  will  be  noted  that  this  man  worked  every  Sunday 
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in  the  month  and  that  he  also  worked  overtime.  This  undoubt- 
edly had  something  to  do  with  his  low  efficiency. 

The  work  of  an  unsteady  and  spasmodic  workman  is  illus- 
trated by  the  diagram  in  Fig.  4.  Such  a  man  can  do  good  work, 
but  is  not  to  be  depended  upon.  If  his  foreman  should  want 
him  for  a  rush  job  he  is  very  apt  to  lay  off  or  work  at  a  low 
efficiency  and  is  apparently'  of  a  somewhat  emotional  nature. 

Efficiency  charts  for  the  different  gangs  and  departments  or 
for  the  entire  shop  are  plotted  the  same  as  for  the  individual 
workers.  Fig.  5  shows  the  work  of  the  dry  pipe  gang  for  Feb- 
ruary, its  efficiency  for  that  month  being  88  per  cent. 

The  diagram  in  Fig.  6  shows  the  efficiency  of  the  repair  track 
for  the  month  of  January,  during  which  time  there  were  ten 
rainy  days,  the  chart  distinctly  showing  the  effect  of  this  on  the 
efficiency.  During  the  following  month,  February,  there  were 
less  rainy  days  and  the  efficiency  of  the  department  increased 
from  72  to  85  per  cent. 

Fig.  7  shows  the  efficiency  of  a  shop  as  a  whole.  The  total 
number  of  hours  worked  during  the  month  was  IJ9.470  and  the 
standard  time  allowed  for  performing  the  various  operations  was 
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The  labor  and  bonus  cost  of  scheduled  work  for  the  month  a 
80  per  cent,  efficiency  was  $35,505.52,  the  total  bonus  paid  amouni 
ing  to  $4,006.83.     If  this  same  work  had  been  done  at   100  pt  1 
cent,    efficiency    the    labor    and    bonus    cost    would    have    beei 
$29,822.63,  including  a  bonus  of  $5,006.83,  which  would  have  madi 
an  increase  to  the  workmen  of  $1,000  and  a  reduction  in  the  com 
of  the  work  to  the  company  of  $5,683.84.    This  clearly  shows  tha; 
the  greater  the  bonus  paid  to  the  men,  the  cheaper  the  work  bt 
comes  to  the  company. 

Results. 

Record  of  Individual  Workmen. — Knowing  the  efficiency  of  th< 
individual  workmen  their  advancement  to  positions  of  greatei 
usefulness  can  be  automatically  determined. 

Record  of  Entire  Shop. — By  setting  "Standard  Time"  on  eacii 
operation  performed  by  each  workman,  after  expert  analysis  01 
conditions,  a  totaling  of  standard  times  for  all  operations  of  all 
men  and  actual  times  can  be  determined,  showing  the  efficiency 
of  each  shop  department  and  for  the  shop  as  a  whole.  By  thu^ 
determining  the  efficiency  of  different  division  shops  a  much 
better   comparison  of   the   amount   of   work   turned   out   can   bt 
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12310678     »  10  II  12  ID  11  15  IG  17  1.H  )»  2U  21  22  2:t  21  20  20  27  2,S2»30  31 

Days 


l^fficieiwry. 
100% 

Hours. 
867 
768 

SO? 
807 

Knti-. 
."^Oc 
30c 

30c 
30c 

W.itjcs. 
$200.10 
230.40 

S200.10 
;.'  iii.K* 

r.i  nus.                 Ti'tal. 
$19.16                 $279.26 
40.0s                    270.48 

1  .Itlcic  r.cy. 

1(MI<, 

100% 

73^7 

Hours. 

2»,000 
10,315 

22,600 
22,600 

Rate. 
23c 
23c 

23c 
23c 

Wages.                Bonus. 

$5,109.73               $839.00 

3.7.';a.4.".                 750.49 

Loss  to  Company 

$5,109.73          51,021.94 
5.109.7;;                  839.06 

Total. 
$5,949. .SV 
3,502.94 

100% 
88% 

Loss  to  Company     S2.7.« 

$'■.2.02                 $312.12 
19.10                  279.20 

$2,446.45 

$0,131.71 
5.949..39 

Loss  to  Men     $32  SO 


FIG.    ^. — KFKiriKNCY    KM  OKU   FOK    DKV    PIPK   fl.Wr,. 


Loss  to  Men         $182..S2 
FIG.    6. EFFICIENCY    RECOkn    OK    KKl'.MR    TRACK    GANGS. 


103,335.  so  that  the  shop  efficiency  was  80  per  cent.  The  first 
day  of  the  month  being  Xew  Year's  day,  no  work  was  done. 
The  second  day  the  men  came  to  work  and  worked  at  a  high 
efficiency,  probably  due  to  the  fact  that  it  was  the  beginning  of 
the  month.  .\t  the  close  of  the  third  day  the  efficiency  dropped 
off  slightly,  the  week  closing  at  a  lower  efficiency  than  at  the 
beginning.     The  sixth  day  being  Sunday,  no  work   was  done. 

The  second  week  the  workmen  began  with  a  high  efficiency, 
however  showing  slight  signs  of  a  decrease  at  the  end  of  the 
eighth  day  and  slowly  decreasing  for  the  rest  of  the  week.  The 
thirteenth   was  Sunday  aiiil  no  work  was  done. 

The  first  two  days  of  the  third  week  the  efficiency  was  high. 

The  effect  of  pay  day.  the  fifteenth,  is  shown  by  the  falling  off 
in  efficiency  on  the  sixteenth.  On  the  morning  of  the  .seven- 
teenth the  workmen  began  to  work  more  efficiently,  the  week 
as  a  whole,  however,  showing  the  bad  effect  of  pay  day.  The 
twentieth,  Sunday,  no  work  was  done.  The  men  began  the 
fourth  week  with  renewed  efforts,  their  efficiency  being  high  for 
the  first  day,  but  the  next  day  it  again  began  to  drop,  closing 
the  week  on  the  26th  with  a  much  lower  efficiency  than  any  time 
during  the  month.  The  27th  was  Sunday.  The  men  worked 
very  efficiently  the  rest  of  the  month,  falling  off  slightly  on  the 
last  day. 


reached  than  by  the  old  haphazard  method  of  counting  the  mere 
number  of  engines  or  cars  repaired.     This  old  method  is  incon- 
clusive owing  to  there  being  no  set  measure  of  the  amount  or 
character  of  the  work  done  on  each  car  or  engine,  nor  of  the 
condition  of  the  car  or  engine  when   received  at  the  shop  and 
when  again   placed  in   service.     The  attempted  classifications  ot 
character    of    repairs    now    in    vogue    are    mostly    based    on    the 
amount  of  moiuy  spent,  with  scarcely  any  reference  to  amount 
of  work  done.     Such  methods  tend  to  show  for  the  shop  with,  ,;. 
jioor  organization  and   high   and   inefficient   labor  costs,  a  mores-', 
creditable  output  than  that  of  a  shop  with  good  administration    •: 
and  low  and  efficient  labor  costs.       ' 

By  having  centralized  supervision  of  detailed  operation  costs 
at  each  shop,  it  is  mathematically  practicable  to  determine  the 
shop  where  each  class  of  work  can  be  most  efficiently  performed, 
and  the  methods  of  the  efficient  shops  can  be  applied  to  the  places 
whose  practice  needs  improvement. 

I'he  system  as  outlined  has  reduced  the  cost  of  repairs,  raised 
the  pay  of  the  workmen  and  established  the  output  of  the  shops. 

It  is  a  task  in  itself  to  urge  and  develop  practically  such  meth- 
ods. It  is  a  greater  task  to  convert  others  into  sympathy  and 
co-operation  with  new  ideas  so  that  the  workmen  will  not  feel 
that  it  is  a  scheme  to  get  something  from  them  for  nothing  and 
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take  away  their  liberty,  but  that  they  may  be  brought  to 
alize  that  while  the  plan  helps  Uie  railroad  it  also  helps  the 
)rkmen  in  a  fair  proportion.       "-  '  = 


5HOULD   THE   JURISDICTION   OF  THE  STOREKEEPER 

EXTEND  TO  THE  TIME  THE  MATERIAL  IS 

ACTUALLY  USED.* 


By  H.  A.  ANDERSON.t 


This  subject  is  one  which   in  a  measure   interests  all  depart^ 

iients  of  a  railroad  and  more  especially  the  motive  power  and 

iiadway   departments.     These   two   departments   consume   prac- 

iically  95  per  cent,  of  the  material  and  on  a  large  railroad  where 

he  amount  handled  and   charged  to  closed   accounts  may   rep- 

u'sent  as  much  as  five  million  dollars  per  month,  it  is  obvious 

that  more  or  less  of  the  material  drawn  from  stock  will  be  left 

(iver,  due  to  the  fact  that  it  is  impossible  in  all  cases  to  estimate 

exactly  just  what  amount  of  each  item  will  be  required. 

Vou  will  no  doubt  find  that  most  of  the  men  using  material 
ilo  not  appreciate  the  enormous  expense  involved  in  carrying 
■nore  supplies  than   actually  required,  and  while  some  of  them 
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$37,817.82 
35,500.52 

Loss  to  Men     $2,311.30 
FIG.    7. — EFFICIENCY    RECORD    OF    A    SHOP. 

ire  perfectly  willing  to  return  the  excess  stock,  charged  out,  to 
the  general  storehouse  from  which  it  was  drawn,  many  others 
ire  unwilling  to  part  with  it  unless  compelled  to  do  so.  While 
\  IS  true  that  the  men  doing  the  actual  work  are  naturally  best 
(ualified  to  determine  what  "mount  of  material  they  should  have, 
ou  will  find  a  tendency  to  over-estimate,  with  the  result  that 
"crtain  work  will  be  overcharged,  and  if  not  properly  controlled 
'v  some  one  department,  the  excess  material  in  many  cases  is 
>-ft  lying  around,  depreciating  in  value,  or  is  perhaps  used  for 
-ome  other  purpose  witliout  the  proper  charge  being  made.       • 

Material  drawn  from  stock  and  charged  out.  but  not  put 
n  actual  use,  will  not  receive  the  same  care  and  attention  it 
vould  if  it  was  carried  as  an  asset  under  the  direct  charge  of  a 
■upply  agent  or  storekeeper.  It  will  be  found  that  on  many 
aiironds,  where  material  is  drawm  from  stock  and  charged  out, 
lie  responsibility  of  the  stores  department  ceases  and  it  then 
oines  under  the  care  of  a  foreman  or  a  road  supervisor,  who 
loes  not,  in  most  cases,  realize  the  necessity  of  properly  account- 


ing or  caring  for  it,  and  the  railroad  becomes  the  loser.  This 
division  of  responsibility  is  not  conducive  of  good  results  and 
it  has  a  tendency  to  increase  the  stock  rather  than  keep  it  within 
reasonable  limits,  for  the  reason  that  the  stores  department  in 
making  up  requisitions  cannot  take  into  consideration  material 
charged  out  but  not  consumed. 

If  all  material,  whether  in  stock  or  charged  out  and  not  con- 
sumed, was  placed  under  the  direct  charge  of  the  supply  agent 
and  storekeeper,  whose  entire  time  and  attention  is  given  to  this 
subject,  the  best  results  should  be  obtained.  It  is.  of  course, 
understood,  that  such  ofiicers  should  be  well  informed  as  to 
the  use  of  material  for  various  purposes,  which  can  only  be  ac- 
complished by  personal  and  direct  contact  with  the  work  under 
way  and  by  interviewing  those  in  charge  of  such  work. 

In  this  connection  we  must  not  overlook  the  question  of  re- 
sponsibilit>-  over  scrap.  All  scrap,  with  few  exceptions,  has. 
like  new  material,  a  market  value  and  represents  so  much  mone\ 
invested.  On  some  roads  the  stores  department  is  held  respon- 
sible until  it  is  disposed  of,  while  on  others  it  is  carried  under 
the  jurisdiction  of  a  foreman.  If  the  scrap  pile  is  not  gone  over 
intelligently  to  recover  good  parts  and  the  balance  sorted  ac- 
cording to  its  class  and  character,  the  railroad  company  cannot 
expect  to  get  the  full  benefit  of  the  credits  they  are  entitled  to. 

It  is  just  as  important  to  have  a  well  regulated  system  of 
handling  and  caring  for  scrap,  as  for  new  material,  and  it  will 
be  found,  where  proper  care  and  judgment  are  exercised  in 
dealing  with  this  class  of  material,  that  you  can  frequently  pick 
out  good  material  and  avoid  the  purchase  of  new. 

The  constant  increase  in  cost  of  material  used  by  our  railroads 
necessarily  means  the  outlay  of  additional  capital  and  this  fact 
alone  makes  it  all  the  more  obligatory  on  our  part  to  keep  the 
amount  of  stock  reduced  to  the  minimum  consistent  with  safety. 
To  do  this  the  stores  department  must  control  all  material,  new 
as  well  as  scrap,  charged  out  or  not,  and  must  be  given  full 
authority  to  handle  it  for  the  best  interests  of  the  service  and  bv 
centering  the  responsibility  it  will  enable  the  department  to  give 
a  more  accurate  account  of  material  on  the  svstem. 


Frf.ight  Car  Efficiency. — It  can  hardly  be  disputed  that  it  is 
to  the  mutual  advantage  of  the  railroads  of  the  country  to  strive 
continually  to  secure  the  higlust  possible  efficiency  from  the 
equipment,  regardless  of  the  temporary  condition  of  any  indi- 
vidual road  as  regards  car  supply.  The  average  per  cent,  of  cars 
in  shops  for  all  roads  reporting  is  5.48  per  cent.  It  will  be  no- 
ticed that  the  per  cent,  of  the  individual  roads  varies  consider- 
ably, many  of  the  larger  roads  being  above  the  general  average, 
and  it  is  evident  that  there  is  room  for  improvement  in  the  shop 
situation.  It  is  customary  on  many  roads  to  make  reductions 
from  time  to  time  in  shop  expenses.  This  may  not  occur  often 
when  there  is  a  local  shortage,  but  it  does  occur  frequently  when 
there  is  a  general  shortage,  and  the  eftect  of  this  policy  on  the 
general  efficiency  will  be  better  appreciated  when  it  is  considered 
that  a  decrease  of  but  .5  in  the  per  cent,  of  cars  in  shop  would 
be  equivalent  to  an  increase  of  9.490  cars  with  an  approximate 
value  of  $9,500,000.  The  benefit  would  not  be  confined  to  the 
general  situation.  It  is  certainly  poor  economy  for  the  indivi<l- 
ual  railroad  to  allow  shop  cars  to  accumulate  which  have  a  per 
dictn  value  of  50  cents,  merely  to  make  a  temporary  reduction  in 
maintenance  of  equipment  expenses.  Similarly,  an  increase  in 
the  loaded  mileage  of  i  per  cent,  would  make  available  18.9S0 
additional  cars.  B\'  raising  the  average  loading  but  one  ton  per 
car,  the  available  cars  could  be  increased  by  69.457.  An  increase 
of  I  mile  per  car  per  day  means  79,395  more  cars,  the  value  of 
which  at  t3ie  average  earnings  for  the  country  approximates 
$200,000  per  day.— Arthur  Hale,  Clwirman,  Committee  on  Cur 
Efficiency,  Tire  American  Railzvay  Association. 


*  Abstract  of  a  paper  read  before  the   Railway   Storekeepers'  Association. 

•  Sp.°cial   Agent,   Purchasing  Department,   Pennsylvania  Railroad. 


Brick  Arch  to  Redlcf,  Smokf.. — A  more  conclusive  test  of  the 
brick  arch  is  desirable  because  the  tests  so  far  made  show  that 
gases  and  smoke  given  off  by  the  coal  are  more  thoroughly 
burned  in  fireboxes  equipped  with  brick  arches,  and  less  black 
smoke  given  off.— Report  of  Committee,  Travclingr  Bugmccrs' 
Association.  -^    ;  r^':  -^  ;v". ';^'- '^.- '' 
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A   METHOD  OF   PLOTTING   LOCOMOTIVE 
CHARACTERISTICS. 


By  Lawford  H.  Fry. 


The  diagram  shows  a  system  of  plotting  the  resuhs  of  loco- 

otive  tests  to  give  a  series  of  characteristic  curves  which  cover 

e  whole  range  of  operation.  It  is  divided  into  four  sections, 
a  the  lower  left  hand  corner.  Section  I,  is  a  series  of  curves 

hich  give  the  relation  between  the  cylinder  tractive  force,  the 
ut-off  and  the  speed.  The  curves  in  the  upper  left  hand  corner, 
section  II,  show  the  relation  between  the  hourly  water  con- 
-umption,  the  cut-off  and  the  speed ;  the  curves  in  the  lower 
ight  hand  corner.  Section  IV,  show  the  hourly  coal  consump- 
tion and  the  boiler  efficiency  for  any  given  conditions. 

The  four  sections  of  the  diagram  are  placed  so  that  for  any 
given  combination  of  tractive  force  and  speed  the  corresponding 
water  and  coal  consumption  may  be  determined  readily. 

The  curves  in  the  diagram  are  characteristic  of  a  modern  high 
speed  balanced  compound  locomotive.  They  have  been  plotted 
from  the  Pennsylvania  Railroad  tests  at  St.  Louis  and  are  a 
combination  of  the  results  obtained  with  the  New  York  Central 
Cole  balanced  compound  and  the  Atchison,  Topeka  &  Santa  Fe 
Vauclain  balanced  compound.  Both  these  are  Atlantic  type  en- 
gines and  on  the  testing  plant  gave  very  similar  results. 

In  Section  I  the  horizontal  scale  is  revolutions  per  minute, 
while  the  vertical  scale  is  indicated  cylinder  tractive  force  ex- 
pressed in  per  cent,  of  the  maximum  tractive  force  given  by  for- 
mula. In  this  case,  the  locomotives  being  four-cylinder  com- 
pounds, the  maximum  tractive  force  is  given  by  the  formula : 

d*h  X  s  X  f ;  P  d^o  X  s  X   %P 

D  D 

where 

T  =  the  maximum  tractive  force  in  pounds. 

dii  =  the  diameter  of  the  high  pressure  cylinder  in  inches. 

d.e=  the  diameter  of  the  low  pressure  cylinder  in  inches. 

s  =  the  stroke  in  inches. 

P  =  the  boiler  pressure  in  pounds  per  square  inch. 

D=  the  driving  wheel  diameter  in  inches. 

The  diagonal  lines  show  the  cylinder  tractive  force  at  any 
speed  for  a  given  cut-off  in  the  high  pressure  cylinder.  For  ex- 
ample, at  50  per  cent,  cut-off  the  tractive  force  falls  from  80 
per  cent,  of  the  maximum  at  80  revolutions  a  minute  to  40  per 
cent,  of  the  maximum  at  320  revolutions  per  minute.  And,  again, 
if  a  vertical  line  is  drawn  corresponding  to  200  revolutions  a 
minute  it  is  found  that  at  30  per  cent,  cut-off  the  tractive  force 
is  about  37  per  cent,  of  the  maximum,  at  50  per  cent,  cut-off  the 
tractive  force  is  about  60  per  cent,  of  the  maximum,  and  at  70 
per  cent,  cut-off  about  83  per  cent,  of  the  maximum  tractive 
force.  These  figures  apply  only  to  the  cylinders  and  do  not  in- 
dicate whether  the  boiler  can  supply  sufficient  steam  to  maintain 
the  speeds  at  the  cut-offs  mentioned.  The  question  of  steam 
consumption  and  supply  is  determined  by  the  remainder  of  the 
diagram. 

The  steam  consumption  is  shown  by  the  curves  in  Section  II 
in  the  upper  left  hand  corner  of  the  diagram.  Here  the  hori- 
zontal scale  is  revolutions  per  minute,  as  before,  while  the  ver- 
tical scale  measures  the  water  consumption,  and  a  curve  is  drawn 
for  each  cut-off  to  show  the  water  consumption  for  the  various 
speeds. 

In  order  to  make  the  curves  generally  applicable  to  locomo- 
tives of  the  type  under  consideration  the  water  consumption  is 
not  given  directly  in  pounds,  but  is  referred  to  the  factor  T  D, 
which  depends  on  the  cylinder  volume  and  the  boiler  pressure. 
To  get  an  idea  of  the  absolute  amount  of  water  represented  by 
these  curves  it  may  be  assumed  that  the  maximum  tractive  power 
(T)  of  the  locomotive  for  which  the  curves  are  drawn  is  22,000 
pounds  and  the  driving  wheel  diameter  (D)  80  in.,  making  the 
factor  T  D  =  1,760,000.  Therefore  the  figure  for  water  con- 
sumption given  by  the  curves,  if  multiplied  by  the  factor 
1,760,000,  will  give  the  total  water  consumption  in  pounds  per 
hour.  For  example,  with  a  cut-off  of  50  per  cent,  at  200  revo- 
lutions  per   minute  the   water   consumption   will   be   0.0205    X 


1,760,000  =  36,080  pounds  per  hour.  If  another  locomotive  of 
the  same  type,  but  different  dimensions,  is  considered  the  water 
consumption  will  vary  in  proportion  to  the  changes  in  the  maxi- 
mum tractive  force  and  the  driving  wheel  diameter. 

The  diagonal  lines  in  the  upper  right  hand  corner,  Section  III, 
enable  one  to  change  from  the  total  hourly  water  consumption 
in  Section  II  to  the  rate  of  evaporation  per  square  foot  of  grate 
area  or  per  square  foot  of  heating  surface.  There  are  two  hori- 
zontal  scales,  one   the   rate  of  evaporation  per   square   foot  of 

TD 
grate  corresponding  to  the  heavy  diagonal  marked  — =.-,  the  other 

the  rate  of  evaporation  pcf  square  foot  of  heating  surface  cor- 

TD 

responding  to  the  light  diagonal  marked  —  -.     As  indicated  by 

the  broken  lines  it  is  only  necessary  to  draw  a  horizontal  line 
from  the  point  of  total  water  consumption,  and  then  from  the 
point  of  intersection  with  the  diagonal  to  drop  perpendiculars 
to  the  scales  of  evaporation.  The  position  of  these  diagonals  is 
determined  for  each  particular  locomotive  by  the  respective  re- 
lations of  the  grate  area  and  the  heating  surface  to  the  cylinder 
factor  TD.  The  diagonals  drawn  in  the  diagram  are  for  a  loco- 
motive in  which  the  grate  area  is  to  the  cylinder  factor  TD  as 


I  is  to  31,800,  or 


as  a  is  to  530,  or 


TD 

R~ 

TD 


=:  31,800,  and  the  heating  surface  is  to  TD 
z=  530,  R  being  the  grate  area  and  S  the 


heating  surface  in  square  feet.  To  enable  the  diagram  to  be  ap- 
plied to  locomotives  having  other  proportions  of  grate  area  and 

TD  TD 

heating  surface,  the  scales  for — — -   and — — _   have  been  drawn. 

•.•.'■     R  S 

To  get  the  diagonal  for  any  given  proportions  it  is  only  neces- 
sary to  draw  9.  line  from  the  origin  through  the  proper  point  on 
the  scale.       '  .  r 

In  the  lower  right  hand  corner.  Section  IV,  curves  of  coal 
consumption  and  boiler  efficiency  are  plotted.  The  coal  con- 
sumption curve  has  as  its  base  the  rate  of  evaporation  per  square 
foot  of  grate,  while  the  boiler  efficiency  curve  is  based  on  the 
rate  of  evaporation  per  square  foot  of  heating  surface.  By 
continuing  down  the  perpendiculars  from  Section  III  to  intersect 
the  curves  the  rate  of  coal  consumption  and  boiler  efficiency 
which  correspond  to  the  given  conditions  are  found. 

From  the  foregoing  it  will  have  been  seen  that  the  four  sec- 
tions of  the  diagram  cover  the  complete  economy  of  the  opera- 
tion of  a  locomotive.  The  broken  lines  show  the  process  of 
tracing  out  the  values  for  a  given  combination  of  tractive  power 
and  speed.  In  the  case  chosen  the  locomotive  is  required  to 
develop  60  per  cent,  of  the  maximum  tractive  force  at  200  revo- 
lutions per  minute.  With  the  dimensions  of  the  locomotive 
from  which  the  curves  are  constructed  this  would  be  approxi- 
mately an  indicated  tractive  force  of  about  13.200  pounds  at  47.5 
miles  an  hour.  From  Section  I  it  is  'seen  that  this  combination 
requires  a  cut-off  of  50  per  cent.  Carrying  the  perpendicular 
from  this  point  up  to  the  water  line  for  50  per  cent,  cut-off  in 
Section  II,  it  is  seen  that  the  water  consumption  is  0.0205  pounds 
per  unit  of  cylinder  factor  (ID),  or  with  the  assumed  dimen- 
sions 36,080  pounds  an  hour.  Taking  a  horizontal  line  across 
to  cut  the  diagonals  in  Section  III  and  then  dropping  perpendicu- 
lars from  the  points  of  intersection,  the  exaporation  per  hour  is 
found  to  be  about  650  pounds  of  water  per  square  foot  of  grate 
area  and  about  10.9  pounds  per  square  foot  of  heating  surface. 
By  continuing  the  perpendiculars  down  to  intersect  the  curves  in 
Section  IV  it  is  found  that  the  above  conditions  require  about 
71  pounds  of  coal  to  be  fired  per  square  foot  of  grate  area  per 
hour,  while  the  boiler  efficiency  will  be  about  52.5  per  cent.  These 
curves  of  boiler  efficiency  and  rate  of  firing  are  based  on  the 
St.  Louis  tests  with  a  coal  of  high  fixed  carbon  and  would  have 
to  be  changed  for  a  different  grade  of  coal. 

Steam  Consumption  Curves. — It  is  interesting  to  compare  the 
steam  consumption  curves  in  Section  II  with  the  line  of  theo- 
retical steam  consumption,  assuming  that  the  cylinders  at  the 
point  of  cut-off  are  completely  filled  with  steam  at  the  full 
boiler    pressure.      On    this    assumption    the    steam    consumption 
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would  be  increased  directly  in  proportion  to  the  speed  and  would 
be  represented  by  a  straight  line,  as  is  shown  by  the  dotted  line 
for  50  per  cent,  cut-oflf.  The  actual  and  the  theoretical  lines 
cress  each  other  at  about  220  revolutions  per  minute,  and  the 
actual  curve  lies  above  for  lower  speeds  and  below  at  the  higher 
speeds.  A  possible  explanation  for  this  is  that  at  the  lower 
speeds  the  cylinder  condensation  and  the  leakages  past  the  piston 
cause  more  steam  to  be  used  than  can  be  contained  in  the  cylin- 
der at  the  full  pressure,  while  at  the  higher  speeds  the  wire- 
drawing offsets  the  losses  and  the  cylinder  cannot  take  in  its 
full  supply  of  steam. 

The  Tractive  Force  Curves. —  i'he  tractive  force  curves  in 
Section  I  show  a  decreasing  tractive  force  with  increasing  speed. 
These  curves  are  practically  straight  lines  and  apparently  con- 
verge to  a  point  on  the  line  of  zero  tractive  force  at  about  580 
revolutions  per  minute.  1  his  with  a  stroke  of  26  in.  would  give 
a  mean  piston  speed  of  about  2,520  feet  a  minute.  The  drop  in 
the  tractive  force  with  increasing  speeds  is  due  to  the  wire- 
drawing of  the  steam  through  the  steam  passages  and  the  con- 
vergence of  the  lines  indicates  that  at  a  piston  speed  of  about 
2,5^0  feet  per  minute,  with  any  cut-off,  the  entire  energy  of  the 
Steam  would  be  absorbed  in  overcoming  friction  and  no  tractive 
force  would  be  produced.  Of  course  such  a  speed  is  imprac- 
ticable as  the  highest  speed  which  can  be  attained  is  that  at 
which  the  tractive  force  is  just  sufficient  to  overcome  the  fric- 
tion of  the  machine.  In  the  American  Engineer  and  Railroad 
Journal  for  November,  1906,  page  441,  was  published  an  ab- 
stract of  a  paper  by  Prof.  W.  E.  Dalby  in  which  he  plotted  a 
similar  series  of  tractive  force  curves  from  Prof.  Goss'  experi- 
ments. 

Cylinder  Factor. — The  cylinder  factor  (TD),  that  is,  maxi- 
mum cylinder  tractive  force  multiplied  by  the  driving  wheel 
diameter,  was  proposed  by  the  author  in  the  American  Engi- 
neer .\ND  R.\ilkoad  Journal,  October,  1902,  page  315,  as  a  use- 
ful factor  in  the  comparison  of  locomotives  and  has  since  then 
found  considerable  use.  It  has,  however,  suffered  under  the 
disadvantages  that  it  did  not  represent  an  actual  physical  quan- 
tity. Mr.  H.  A.  F.  Campbell  has  recently  pointed  out  to  the  author 
that  this  disadvantage  can  be  removed  and  the  factor  may  be 
shown  to  have  a  concrete  value. 

It  can  be  shown  that  ihe  factor  TD  is  proportional  to  the  foot- 
pounds of  work  done  in  the  cylinders  at  each  revolution,  and  is 
therefore  properly  known  as  the  cylinder-duty-factor.  When 
the  tractive  force  is  T  pounds  and  the  driving  wheel  diameter  is 
D  inches  the  locomotive  at  each  revolution  of  the  driving  wheels 

moves  forward  tD  inches  and  does  tTD  inch-pounds  or  —  TD 

12 

foot-pounds  of  work  in  the  cylinders.    That  is,  T  D  multiplied  by 

—  or  0.262,  gives  the  foot-pounds  of  work  done  in  the  cylin- 
la 

ders  at  each  revolution. 

TD 
The  factor   f  D  divided  by  the  heating  surface     —  —    or  BD, 

(B  representing  the  tractive  force  T  divided  by  the  heating  sur- 
face) has  been  used  as  a  measure  of  the  steaming  capacity  of  a 
locomotive.  Its  value  is  perhaps  increased  if  instead  of  con- 
sidering   it    as    an    abstract    conception    it    is    realized    that    this 

TD 

steaming  capacity  factor,  —5—.  is  proportional  to  the  foot-pounds 

of  work  done  per  square  foot  of  heating  surface  in  each  revolu- 
tion.    To  get  the  actual  number  of  foot-pounds  per  square  foot 
of  heating  surface  the  factor  is  to  be  multiplied  as  above  by  0.262. 
In  giving  a  meaning  to  the  vertical  scale  of  steam  consump- 

W 

tion,  ,  of  the  curves  in  Section  II  it  is  better  not  to  think  of 

TD 

TD  as  proportional  to  the  foot-pounds  per  revolution,  but  to 
take  into  consideration  the  fact  that  TD  is  very  closely  propor- 
tional to  the  weight  of  a  cylinder  full  of  steam  at  the  maximum 
cut-off.  From  this  point  of  view  the  steam  consumption  is  meas- 
ured on  a  scale  giving  readings  which  are  proportional  to.  the 
number  of  maximum  cylinderfuls  of  steam  which  are  used  per 
hour. 
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The  19th  annual  statistical  report  of  the  Interstate  Commcri 
Commission  for  the  year  ending  June  30,  1906,  contains  som 
very  interesting  figures  in  connection  with  the  railways  in  tb 
United  States.  The  report  shows  that  the  total  single  track  rai; 
way  mileage  in  the  U.  S.  was  224,363  miles,  an  increase  of  6,26 
miles  during  the  year.  The  number  of  corporations  for  whici 
mileage  is  included  in  the  report  was  2,313. 

The  number  of  locomotives  in  service  on  June  30,   1906,  wa 
51,672,   an   increase  of  3,315.     The  total  number  of  cars  of  al 
classes  was   1,958,912,  an  increase  of  116,041   for  the  year.     Th 
average  number  of  locomotives  per  thousand  miles  of  line  wa- 
Ji2  as  against  223  for  the  previous  year.     The  average  numbe; 
of  cars  per  thousand  miles  of  line  was  8,810  as  compared  witl 
^..194  for  the  previous  year.   The  number  of  passenger  miles  pei 
l)assenger  locomotive  was  2.055.309,  an  increase  of  6,751  miles  for 
the  year.    The  number  of  ton  miles  per  freight  locomotive  wa- 
7,232,563,  an  increase  of  541,863  ton  miles. 

The  number  of  persons  on  the  pay-rolls  of  the  railways  in  th. 
United  States  was  1,521,355,  which  is  equivalent  to  684  employee- 
per  100  miles  of  line,  a  total  increase  of  139,159  persons  or  47 
per  100  miles  of  line.  Of  the  employees  nearly  60,000  were  en- 
ginemen,  62,678  were  firemen,  nearly  44,000  were  conductors  and 
over  1 19,000  were  other  trainmen.  Disregarding  a  small  number 
not  assigned  the  employees  were  grouped  into  four  general  di- 
visions as  follows :  For  general  administration  57,054,  an  increase 
of  2,943.  For  maintenance  of  way  and  structures  495,879,  an  in- 
crease of  47,509.  For  maintenance  of  equipment  315,952,  an  in- 
crease of  nearly  35,000.  For  conducting  transportation  649,820, 
an  increase  of  over  54,000.  The  total  amount  of  wages  and  sal- 
aries paid  to  employees  during  the  year  was  $900,801,653.  This 
amount,  however,  is  deficient  more  than  $27,000,000  because  of 
the  loss  of  railway  records  at  San  Francisco. 

The  par  value  of  railway  capital  outstanding  was  $14,570,421,- 
478,  which  is  equivalent  to  a  capitalization  of  $67,936  per  mile. 
Of  the  total  capital  stock  outstanding  33.46  per  cent,  paid  no 
dividends;  during  the  previous  year  36.17  per  cent,  paid  no  divi- 
dends. The  amount  of  dividends  declared  during  the  year  was 
equal  to  6.03  per  cent,  on  dividend  paying  stock.  Figure;  for  the 
previous  year  were  5.78  per  cent. 

The  number  of  passengers  carried  during  the  year  was  799.- 
.^07,838,  being  60,673,171  more  than  in  the  previous  year.  The 
number  of  passengers  carried  one  mile  was  25,175,480,383,  the 
increase  being  about  ij^  billion.  The  ton  mileage  was  215,877,- 
551,241,  the  increase  being  nearly  29j.'2  billion  ton  miles. 

The  number  of  ton  miles  per  mile  of  line  was  982,401,  indicat- 
ing an  increase  in  the  density  of  freight  traffic  of  121,005  ton 
miles  per  mile  of  line  for  the  year.  The  average  revenue  per 
passenger  per  mile  was  2.002  c. ;  the  average  for  the  preceding 
year  being  1.962c.  The  average  revenue  per  ton  mile  for  freight 
was  .748c. ;  the  figure  for  the  preceding  year  being  .766c.  The 
ratio  of  operating  expenses  to  earnings  for  the  year  was  66.08 
per  cent. ;  the  figure  for  the  preceding  year  being  66.78. 

The  gross  earnings  per  mile  of  line  averaged  $10,460,  an  in- 
crease of  $862.  The  operating  expenses  averaged  $6,912,  an  in- 
crease of  $503.  The  net  earnings  per  mile  of  line  were  thus 
$3,548.  The  figures  for  1905  and  1904  were  $3,189  and  $2,998  re- 
spectively. 

The  total  number  of  casualties  to  persons  on  the  railways  was 
108,324,  of  which  10,618  were  killed.  Of  the  number  killed  2,310 
were  trainmen,  147  switch  tended,  etc.,  and  1,472  were  other 
employees.  The  number  of  passengers  killed  during  the  year  was 
359  and  the  number  injured  10,764.  During  the  previous  year 
53>7  passengers  were  killed  and  10.457  injured.  Of  these  146  pas- 
sengers were  killed  and  6,053  injured  because  of  collisions  and 
derailments.  The  total  of  persons  other  than  employees  and 
passengers  killed  was  6,330;  injured  10,241.  One  passenger  was 
killed  for  every  2,227,041  carried  and  one  injured  for  every  74.276 
carried.  Similar  figures  for  1905  were  1,375,856  and  70,655.  One 
passenger  was  killed  for  every  70,126,686  passenger  miles  and 
one  was  injured  for  every  2,338,859  passenger  miles. 
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STEAM  MOTOR  CAR. 


Intercolonial    Railway. 


The  Intercolonial  Railway  of  Canada  is  building  three  steam 
motor  cars  from  designs  drawn  up  in  the  office  of  the  superin- 
tendent of  motive  power,  one  of  which  has  recently  been  com- 
pleted and  put  into  service  between  St.  John  and  Hampton. 
N.  B. 

These  cars  are  somewhat  similar  to  other  steam  motor  cars 
put  into  service  in  this  country  and  consist  of  a  small  four-wheel 
locomotive    carrying    a    vertical   boiler,    which    forms   one   of   the 


to  be  easily  removed  when  it  is  desired  to  take  out  the  boiler. 
The  cars  are  intended  to  run  in  either  direction,  with  or  without 
trailer,  and  are  equipped  with  a  pilot  and  M.  C.  B.  coupler  at 
both  ends.  They  are  also  equipped  with  through  pipmg  and  hose 
connections  for  both  steam  heat  and  air  brakes. 

They  are  fitted  with  steel  platforms  at  either  end.  the  one  at 
the  motor  end.  however,  being  included  in  the  boiler  room  and 
cab  space.  The  boiler  room  is  fitted  with  sliding  side  doors, 
which  are  set  some  distance  back  from  the  ends  of  the  car.  It 
measures  13  ft.  6  in.  long  inside  and  contains  the  boiler,  its  at- 
tachments and  all  operating  gear,  as  well  as  a  9'  S  in.  pump,  coal 
bunker,   etc.     This  adjoins  a  baggage  compartment  of  8  ft.   4^ 


.STEAM     MOTOR    CAR,    INTERCOLONIAL    RAILWAY. 


trucks  of  a  passenger  coach,  the  other  truck  being  of  the  ordi- 
nary type.  The  cars  in  this  case  measure  66  ft.  over  end  sills 
and  weigh  about  142,000  lbs.  fully  equipped  and  loaded.  The 
locomotive  is  capable  of  developing  about  200  h.p.  and  gives  a 
tractive  effort  of  8,500  lbs.  Tt  is  designed  to  give  a  speed  of  25 
miles  per  hour  on  a  i  per  cent,  grade.  Coal  is  used  for  fuel, 
there  being  two  bunkers  giving  a  combined  coal  carrying  capac- 
ity of  one  ton. 

The  car  body  in  general  follows  the  design  and  arrangement 
of  the  first-class  coaches  in  use  on  that.  road.  It  is  of  wooden 
construction,  having  eight  longitudinal  sills,  four  of  which  are 
41/2  X  8  in.,  two  being  5  x  8  in.  and  side  sills  5  x  8^  in.  The 
superstructure  is  of  the  ordinary  type  for  a  heavy  wooden  pas- 
senger coach,  with  the  exception  of  a  short  distance  at  the  motor 
end  where  the  roof  is  made  of  sheet  iron  and  curved  from  plate 
to  plate,  being  bolted  in  place.     This  is  done  to  permit  the  roof 


in.,  which  is  fitted  with  two  sliding  side  doors,  there  also  being 
two  doorways  leading  to  the  boiler  room  and  a  door  to  the  smok- 
ing compartment,  which  immediately  adjoins  it.  The  smoking 
compartment  has  a  seating  capacity  of  twelve  persons  and  is 
separated  from  the  regular  passenger  compartment  by  a  partition. 
The  passenger  compartment  lias  a  seating  capacity  of  forty  per- 
sons, and  is  fitted  out  in  the  same  manner  as  a  first-class  day 
coach.  The  vestibule  at  the  rear  end  of  the  car  is  somewhat 
longer  than  the  ordinary  standard,  in  order  to  give  space  for  the 
controlling  equipment  at  this  end.  An  engineer's  brake  valve,  a 
throttle  closing  device,  whistle  and  bell  cords,  etc.,  are  installed 
at  this  point,  being  arranged  so  as  to  give  an  unobstructed  pas- 
sage when  the  car  is  being  operated  from  the  opposite  end. 

The  cars  are  heated  with  steam  and  lighted  by  incandescent 
mantle  lamps,  using  the  new  vapor  system  of  the  Safety  Car 
Heating  &  Lighting  Company. 


^'i-3'i 
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wouhl  be  increased  dirccily  in  pn>i)urlion  to  tlu  --iHid  and  would 
l»e  n  iir(s«.nlf(l  by  a  straigin  line,  as  is  shown  In  tlu-  dotted  line 
for   3t>  yer   cent.   cut-ofF.      'llie   actual    and    the   theoretical    lines 

'  cross  each  other  at  about  jjm  rcvohuions  per  minute,  and  the 
actual  curve  lies  above  for  lower  speeds  and  below  at  the  hisher 
speeds.  A  possible  explanation  for  this  i^  that  at  the  lower 
speeds  the  cylinder  condensation  and  the  leakages  past  the  piston 

-cause  more. sttram  to  be  used  than  can  be  contained  in  the  cylin- 
der at  the  full  pressure,  while  at  the  higher  speeds  the  wire- 
<lrawin.ii  offsets  the  losses  and  the  cylinder  cannot  take  in  its 
lull  supply  of  stcjim. 

Thi!  Jrcictive  Fotrce  Cun'ifs. — Thti  tractive  force  curves  in 
Sectjion  I  sltow.  a  decreasing  tractive  force  v.ith  increasing  speeil. 
rhese.  cun'ts  afe  practically  straight  lines  and  ai)parently  con- 
vcrjii-  to  a  point  on  the  line  of  zero  tractive  force  at  about  ?So 
revolutions  per  tniuutc,  i  his  with  a  stroke  of  _'0  in.  would  give 
a  UK-au  piston  speed  of  about  :i,5^o  feet  a  minute,  'ihe  drop  in 
the  travtive  foree  With  increasing  speeds  is  due  to  the  wih- 
drawing of  the  ^tt■am  throug^h  the  ste:ini, passages  and  the  con- 
vergence of  the  lines   indicates   that  at  a  prjjion   specfl  of  .about 

J.5J0  feel  per  iniiiute,  >\itli;i»^y  «^i»l-*"'ff'  t''*^"  '■"^''■^'  energy  of  the 
steaiTi  ivotild  he  aljspfbcflin  Gyferct>iiftiir»g  fn<-tioji  and  no  iKictive; 

-  "fotvv   Wyilld  he  ^.1^^^^  Of  c<»urse  >ticli  a  speed   is   ii>1]»rac- 

ticable   a>   the'  highest    speecl  which    can   be   attained    is   that   at 
which   the. tractive   force  is  ju*-t   sulVicient   to  overcome  the   trie 
tiott  of  the  qjachiue,    iftither  AMERICAN  KNt;i.Nl-:KR  .\\i>  R.\ii.ko.\i» 

■■JOL''ic.v.viu  for  November,   I ixX),   page  441,  was   published   an    ah 
stract   of  a  paper  by  Prof.    W*.    \-'..    Dalby   in   which   he  plotted   a 
similar  series-: oi  tvactiyei  force  ciyves   from   I'rof,   Goss*  e.xperi 
nieiitS,     ■■  .  ■V;v''---A''f' f--->);';.  .  •':''•■■',. '■•■;:'''•.'■;.■'•■'  '-^^    .■-'   '  -•'■■"    '.- 

.■■'Cylinder  f'tic/ar.-^The.  cylinder  factor  (.T0),  that  is,  ma.xi 
mum  cylinder  tractive  force  multiplied  by  the  driving  wheel 
diameter.  wa>  pro|ioscd  by  the  atithor  in  the  Ami;ric.\.\  l'2.\<.ii- 
.\KiK  .\.M>  K\ii.ioM>  JoikNAL,  October.  i<)<u,  page  .^15,  as  a  use- 
ful factor  in  the  comparison  of  locomotives  and  has  since  then 
found  considerable  iisc.  Ft  has,  however,  suffered  under  the 
disadvantages  that  it  did  not  represent  an  actual  physical  quan 
tity.  Mr.  H.  .\.  V.  Cam]>bell  has  recently  pointed  out  to  the  amhor 
that  this  disadv.uitage  can  be  removed  and  the  factor  may  be 
showivtohiive' a  'concrete  value.  ■■■,•.;- ^■••. 

..It: can  be  showji  that  the  factor  TD  is  proportional  to  the  foot 
potmds  of  wi)rk  done  in  the  cylinders  at  each  revolution,  and  i-< 
therefore    properlv     ki>o\vn    as    the    cylinder  duty-factf>r.      When 
the  tractive  force  is  T  pounds  and  the  driving  wheel  dianiet'cr  is 
I)  inches  the  locotnotive  at  each  revolution  of  the  driving  wlieel'i 

moves  forwHrdTr  I>  iiicTles  and  dtves  ff'll)  inch  iiounds  or  _  'i'D 

foot-poundii  ii.f  .vvoi-lk  in  the  cyUnclcrs.     rhat  is,   I   I)  multipliefl  by 

—   oi*  av^Ci,,  gives  the  foot7puiiud.'i  of  work  dojie  in  the  c%lin- 

ra       ••   ■':-'.■:'-':■,'.";•{,■■■■'■■.'.■•■■.'.'.■    ^■■■:'  --    '■■"'■.•.■..■•:.       ,,"."•;■.  ,i',    /".'■.-■„ 
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tD 


'fH«^-fa!^or  ;T$>-<ttV«4eia.bjv  t^  -•--;   or^^, 

■■.^•■■i>^'.:^-;^'f  r:-->V;-^:-.--'?  w:'-'^.- ■•.'■■;••;;•'  ^r-^''- ■■■:■■  .' ' '-■^■■:y'-::-'--- 

(Brvpresent I ng  ihc  tf;»<-tive  force  T  divider!  by  the  heating  sur- 
face) has  tK.:eii  iisdl  ;is  a  ineasure  of  the  steaming  capacity  of  a 
locomertivf^'^^/ltA'  vaitie  \ i»  pe^rtiaiw  increa.sed  if  ijiste.id  of  con- 
sidering   it  .as^'iuT":il)stril<-t    cOnceptioii    it  _i><  ..rerilized    that    this 

ste.iniing  Capacity  fiiclOr.  — — ,  i>  proponion.il  to  tlie  foot-pounds 

of  work  dohe^  per  Square  foV»t  of  beating  >nrf;i(se  in  caeh  revolu- 

tifin.     To  get  the  actual  number  i»f  fopt-i»oundi  per  square   foot 

of  heating  surface  the  factor  is  to  he  multiplied  as  above  by  o.2l'>2 

In  giving  a  nrea'iing  t"  the  vertical  scale  of  steam  consump 

W  ■  -,-.:■'■ 

tion. ,  of  the  Cttrve<) -in  Scctioit  If  it  is  better  »iot  to  think  <>{ 

...        1"'-^     ■ 

TD  as   proportional:  to  the   foot-pounds   jxr   revolution,  but   to 

take -into  cnnwderation  the  fact  that  TD  is  very  closely  prop<ir- 

tional  to  the  weight  of  a  cylinder  full  of  steam  at  the  maximum 

ent-off.     hroin  this  point  of  view  the  steam  consumption  is  meas- 


riie   lyth  annual  statistical  rep«)rt  of  the  Interstate  Commcr. 
li-unnission    for   the   year   ending  Jinie   30.    IQOO,  contains   SOJI     : 
very   interesting   ligures   in  coiniection   with  the   railways  in  t!'."_- 
liiited  States.     Ihe  report  >hows  that  the  total  single  track  rai    .■■:■ 
way  mileage  in  the  l     S.  wa-.  jj4..?'i?  mile>,  an  increase  oi  6,.'f  /  ;  '..■ 
miles  during  the  >ear.      The  number  <>i   corporations   for  whiei ';-"■".> 
mileage  is  included  in  the  report  was  ^.313.     •  *  ;.,   ■'  v  ^.-j ';.  ■'••••'. 

The  number  of  locomotives  in  service  on  June  30.  i«>)0,  wy. ';:.. 
.^i,67J.   an    increase  of  .^,.^15.      Ihe   total   number  of  cars  of  a.  .'•':' 
classes  was   i.psS.yu.  an   increase  of   iJ(i.t)4i    for  the  \ear.     Tli;   ir--^ 
average  number  of  locomotives   per  tlioiisand   miles  of   line  w;v  •  } 
_'3_'  as  against  j_>,^  for  the  previous  year,      i  he  average  nunibe;;.;-^-..'. 
of  cars  per  thon-and  miles  of  line   was  8.Sto  a>  comiiared   witi..;:,- 
.\4t;4  for  the  previous  year.     The  number  of  pa.ssenger  jniles  pe       ' 
passenger  locomotive  was  j.o55..?nf>,  an  increase  of  6.751  miles  t" 
the  ycurJ^  -  1  he   number  "i  ton   nii!e>   per    freight   ioeoniotive  .W'.i/-,--  , 
7.J3_'.5()3,  an  increase  of  54i,8<)3  ton  miles.     ,    .  .  -..  ,;.~       •, .  ^  ' 

The  number  of  persons  on  the  pay-rolls  of  the  railways  iri  thv- 
Ijiiled  States,  was  i.5_'i,355.  which  is  eipiivalenl  to  0X4  employee;   ;'." 
per   l«>o  tniles'of  Ihie,  a  total  incYefiSe  of   139.159  persons  or  47.  ■  -i 
per  too  miles  pi  line.     Of  the  employees  nearly  6o.o<»o  were  en". 
ginemen.  02.678  were  firemen,  nearly  44.(X)0  were  conductors  au't"  ;?.■ 
over  1 10.000  were  other  trainmen.     Disregarding  a  small  numbet''.  " 
not  assigned  the  employees  were  grouped  into  four  general  di;.    .-. - 
visionssas  follows :  For  general  administratiim  57,054.  an  increase     ;■ 
of  J.94.?.     I'or  fnainteiiance  of  way  and  structures  4<;3.N70.  an  in       -.. 
erease  of  47..=;o9.     I'or  maintenance  of  e(iuipment  ,?i5.()5_',  an  in       1 
erease  of  nearly  35.000.     For  conducting  t  ra  n  sport  at  i^ju  649,820.  ■  ■• 
an  increase  of  over  54,000.     The  tot.il  amount  of  wages  and  sal- 
aries paid  to  employees  during  the  year  was  ^ooo.So  1.653.     This   • 
anicmnt,   however,  is  deficient   more  than  $27,000,000.  because  of;  .  • 
the  loss  of  railway  records  at  San  I'rancisco.  "       ■    .      " .;  '  'J; 

The  p.ir  value  «)f  railw.iy  capital  outstanding  was  $14,570,421,-  -.  ! 
47S,  which  is  equivalent  to  a  capitalization  of  $67,936  per  mile. 
Of   the   total    capital    stock    outstanding   .?3  4''   l^T   cent,    paid   no 
dividends;  during  the  previous  year  36.17  per  cent,  paid  no  divi-    -  .. 
deilds.     The  amount  of  diviiKnds  declared  during  the  year  was       ' 
niual  to  0.03  per  ciiil.  on  dividend  paying  stock.     iMgnre.  for  tlie  -:■ 
jirevious  year  were  5.78  per  cent.  ■-.'...•  ^y-   ■'■'•■'■ 

The   number  of  passengers  carried   during  the  year  was  790.    ".^ 
.S07.S3.S.  being  <o.<73.i7i    more  th.in   in  the  previous  ye.'iT.     Tin     •,' 
number   of   p.issengers   carried   one   mile   w.is   25.175.480,383,   tlu     - 
increase  bentg  about   I'.i   billion.      The  ton  mileage  was  215,877,-,.  \.C 
551,241,  the  increase  being  nearly  29J  j  billion  ton  niiles.  , '- 

The  number  of  ton  miles  per  mile  of  line  was  982.401.  indicat-  v  • 
ing   .m   increase   in   the   density  of   freight   traffic   of    121,005   ton    \ 
miles  ^pef^mile  of  line  for.  the  year.     The  average   revenue  per.' 
passenger  per  mile  was  2.002  c. ;  the  average  for  the  prccedhig     ' 
year  being  1.962c.     The  average  revenue  i>er  ton  mile  for  freight     /' 
was  .748c.;  the  figure  for  the  preceding  year  being  .766c.     The 
ratio  of  operating  expenses  to  earnings,  for  the  year  was  66.08  \.: 
per  cent.;  the  figure  for  the  preceding  year  being  dfi./S.   ,,-■:.  ■^.,    .- 

The  gross   enminir.s   per   mile. of  line  averageti   i?io.4ro,  an   in-    •■ 
crease  of  $862.     The  oper.iting   e.vpen^t';  .iver.iiiid  ."?0.<>(_'.  an   in-       ' 
crease  of  $503.     The   net   earnings   i)er    mile   of   line   were   thus 
S3.51S     Till-  rigure^  for  1005  ;iiid  i<)o4  were  $.;.t8o  .and  $2,998  rer.."! 
si)ectively.  ■■.'%>''■. .'■^.•v, ■..-    ■'•'.-■••■ 

The  total  mimber  of  casualties  to  persons  on  the  raiKv.ays  w;i*     :. 
io."^.324,  of  which  lOjOicS  were  killed.    Of  the  number  killed  2.310 
uer>-    traiinnen.    147    switch    tenders.   CtC,   and    1,472    were   other     .> 
employees.    The  number  of  passengers  killed  <luring  the  year  was    .- 
350  and   the  nutnber   injured   10.764.      During  the  i)revi  >us  year 
.s.v    p.is-iiigefs  wire  kiiinl  ;;ih1    10.457   injured.    Of  these    I46  p.ts-    '■'•-' 
scngers   were  killed  and   6,053  injured  because  of  collisions  and 
der.iilmeiil.s.      The    total    of   persons  other   than   employees    and 
passengers  killed  was  6,330;  injured   10.241.     One  passengrr  was 
killed  for  every  2.227.041  carried  and  one  injure<l  for  every  74.271) 
carried.     Simil.ir  figures  for  1905  were  i..v5A>6  and  70.655.     One     ' 


ured. on  a  scale  giving  readings   which  are  proportion.al   to  the 

number  of  in;i\imum  cylinderfuls  of  steam   which  are  used  per      passenger    was   killed    for   every   7o.i26.('i86  passenger  miles  and 

hour.  •'.'.';  one  was  injured   for  every  2,.3.^8,859  passenger  miles.  .-S-.'.^N .;,. 
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STEAM  MOTOR  CAR. 


llu'  IntcrcolDtiial  Railway  of  Canada  is  huilcliiig  three  stoam 
motor  cars  frotn  designs  drawn  uj)  iti  tlie  oflioe  of  the  supcrin- 
londcnt  of  motive  power,  one  of  wliieh  has  reeently  heen  cnm- 
jileted    and    put    into    service   between    St.    John    and,  I  lampion, 

V.  ^ ;B.  ^ :•, -,■: .  .^  ■;u ■•  y ' ; :.-;  •:■;■.. r  ■  ■,. .'   %[--i  y:/<  ^^J.^  i  -'H-^ ] ^r^- 

■These  cars  are  somewhat  similar  to'  other  steaiur  motor  ears 
put  into  service  in  this  country  and  consist  of  a  small  four-wheel 
iocomotive   carrying   a    vertical  l.K>iltr.,  which    forurs  i.me.  ,<jf .  the 


to  be  easily  removed  when  il  is doired  to  take  out  the  boiler. 
The  cars  are  inten<led  to  run  in  either  direction,  vyith  or  without 
trailer,  and  are  ecpiiiipc*!  willi  a  pilot  and  M.  C  \l.  coupler  at 
:b6th  ends,  'iliey  are  also  e<piipped  wUb  through  ftiping  and  hose 
coiutectrons  (of  both  steam  heat  and  air  brakes,  -^i,.;   ...  "■'•  ■ 

They  are  fitted  with  steel  platfornis  at  either  end.  tltc  «iiie  at 
the  motor  end.  howewr.  beint;  mcln«led  in  ilie  builcr  room  and 
cxib  spaee.  The  b<iilvr  room  is  litted  with  slidtiig  side  doors. 
V  which  are  set  •some  distance  iKick  from  the  ends  hf  the  car.  ft^ 
measures  13  ft.  6  in;  loiifj  inside  and  contains  the  boiW.  its -*'- 
tachnients  an«l  all  oi)i'ralinjr  cear.  as  well  as  a  o' /in.  pump,  coal 
Innikef.  e.t(L\^.Thi!*  adj<Mn';  a   ba^ga.se   conqtarnnent   (Vt  S   ft.  \f^. 


-iiUa*ii^i^a^ 


ajMAid,   .MUTOK-  C.yiiU    I.VTF.KtOL<».\I.\L    RAlfcWAV. 


irucks  of  a  p.isMUger  coach,  the  other  truck  being  of  the  ordi- 
.iiury  type,  i  he  cai"s  in  this  ease  measure  6b  ft,  over  end  sHls 
aiid  weigh  about  M-Mmk)  11)s,  fully  e(|uippcd  and  loaded.  The 
locomotive  is  capable  of  <leveloping  alxiut  _'oo  h.p.  and  gives  a 
tractive  eflfort  of  8,500  lbs.  it  is  designed  to  give  a  speed  of  2^ 
utiles  i)er  hour  oiv  a  I  per -cent.  gt-ade.Cc*.!!  |s  iiscd  for  fuel, 
there  being  two  bunkers  giving  a  c<>ml)ined:.co:il.  cflrryiiig  cap."ic- 
ity  of  one  ton,  ,       ,^ 

TIh*  car  body  in  nenera!  follows  the  design  and  .irrangemcnt 
'•f  the  lirst-class  coaches  in  ii,s,e  bii  thiit.  road.  ■  ItisVpf  ^^^^w^^ 
construction,  having  ei.ght  longitudinal  sitls,  four  of  which  are 
4' ^  X  8  in..  lw(j  being  s  x  <S  in.  and  side  sills  5  x  8^4  jti.  The 
superstructure  is  of  the  ordinary  tyi>e  for  a  heavyvvoodeti  pas- 
senger Goach.  with  the  exce|)tioYi  of  a  sliort  distance  at  the  motor 
t-nd  where  the  roof  isniade  of  sheet  iifon  and  curved  from  plate 
to  pl.ite.  b^M'jiir  bolted  in  placiv     .1"his  fe  <l0l\e  to  pennit;.lhe.  fo^^^ 


;rn.v'AvHieh  is  fitted  wiili  two  sliding  side  doqrss  there  also  bc;ing 

two  (loor\v;iys  leading  to  the  bt)iler  room  and  a  tloor  to  the  sinok- 

iiig  c<.impartnVeiU,  which   immediately  adjoins  it.     The   smoking 

coniparinuHl    l(a.S   a   >vatirg    cai»acity    of   twelw   persons    and    is 

;:  scfuariited  from  the  regijJ.ir  pussejigjer  eoiiH»artinent  by  a  partition. 

.  'rhe  pa^<^Cnger  compartntent  ha^k. ^seating  capacity" oi  forty  per 
sons,  aud  is  fitiexl  out  in  the  same  njatnitr  as  .H  tlrst-llass  d.i\ 
coaeli. The  vestibule  ;it  ihe  rear  ■  end  of  the  car  is  somewhat, 
longer  tJian  the  onliriary  st.tntlard.  in  ortler  to  give-  space  for  tire 
controlling  etpiipment  at  this  liid..- :>Vp  eligi«ecr*s  brake  A-alve,  a 
throttle  closing  device,  whistle  rincf  bell  c(;r»ls.  etc,  are  installed 
at  this  point,  being  arrangeil  >o  as  to  give  .vji  inw>bstrucle<l  p;is- 
.sage  when  the  car  is  being  operated  from  ihi- opposite  end. 

The/cars  are  heated  wiUi  sleajpi  and  lighted  by  incandesiscnt 
inairtle  lamps,  using  the  new  yaixJt  sysieitirtf.tlie  Safety  Ca.r 
I  l.e^fi«g  ;&  L;ighliiig  Onnpany. 
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GENERAL  ARRANGEMENT  OF   MOTOR  TRUCK,   STEAM    MOTOR  CAR. 

The  locomotive  truck  consists  of  wrought  iron  bar  frames,  4  x  ,5 
in.  in  section  for  the  top  rail,  fitted  with  pedestals,  shoes  and 
wedges,  binders,  etc.,  in  the  usual  manner,  and  having  an  exten- 
sion on  the  forward  end  to  which  are  bolted  the  12  x  16  in. 
cylinders.  A  rigid  steel  casting  is  secured  between  the  exten- 
sions of  the  frames  to  give  stiflfness.  The  drivers  are  42  in.  in 
diameter  and  have  a  wheel  base  of  8  ft.  They  are  coupled  to 
gether  by  a  side  rod  and  the  main  crank  pin  is  on  the  rear  driver 
Balanced  slide  valves  operated  by  Walschacrt  valve  gear  arc 
used.  The  drivers  are  not  equalized,  each  supporting  a  separate 
pair  of  semi-elliptic  springs,  there  being  one  on  either  side  of 
the  locomotive  frame  over  each  journal  box.  .Ml  driving  jour- 
nals are  7  x  16  in. 

The  boiler,  a  section  of  which  is  shown  in  one  of  the  illustra- 
tions, is  of  the  vertical  type,  and  carries  a  pressure  of  180  lbs. 
per  square  inch.  It  contains  361  ij^-in.  copper  tubes,  giving  a 
heating  surface  of  684.7  sq.  ft.  The  firebox  has  a  heating  sur- 
face of  about  44  sq.  ft.,  giving  a  total  heating  surface  for  the 
boiler  of  728.7  sq.  ft.  The  grate*  area  is  11.5  sq.  ft.  Steam  is 
taken  from  the  top  of  the  steam  drum  and  is  somewhat  super- 
heated by  the  6  in.  length  of  tubes,  which  project  above  the  water 
level.  The  boiler  is  carried  on  top  of  the  frames  by  a  heavy 
steel  casting  fitted  and  bolted  to  both  the  frames  and  bottom  of 
the.  boiler.  The  exhaust  steam  from  the  cylinders  is  carried  to 
the  stack.  The  piping  connections  and  arrangement,  as  well  as 
the  general  design  of  the  locomotive  truck,  is  shown  in  one  of 
the  illustrations. 

The  method  of  supporting  the  car  body  upon  the  motor  truck 
has  been  solved  in  a  very  satisfactory  manner.  Since  the  boiler 
must  project  up  through  the  car  body  and  must  necessarily  bo 
rigid  with  the  motor  truck  and  since,  further,  the  motor  truck 
must  be  capable  of  free  movement  in  relation  to  the  car  body, 
it  was  necessary  to  design  a  special  form  of  support.  This  has 
been  done  by  the  use  of  a  large  cast  steel  body  bolster,  which 


weighs  about  4,430  lbs.,  and  has  a  large  opening  in  the  cen 
ter  through  which  the  boiler  passes.   This  casting  is  secure- 
ly fastened  to  the  underframe  of  the  car  body  and  carries 
four  heavy  steel  struts  which  connect  to  another  cast  steel 
bolster  passing  across  below  the  ash  pan  of  the  boiler. 

This  bolster  takes  a  bearing  through  a  center  plate  on 
another  steel  casting,  or  truck  bolster,  which  is  hung  from 
the  engine  frame  by  means  of  four  wrought  iron  hangers 
fitted  with  equalizing  springs.     These  springs  rest  in  cup- 
shaped  caps  and  seats,  and  allow  the  car  body  to  take  the 
different  relative  positions  necessary  when  rounding  curves. 
Buffing  springs  are  arranged  between  the  body  bolster  and 
the  boiler  to  prevent  any  jarring  when  the  car  is  in  motion. 
This  construction  is  clearly  shown  in  the  illustrations. 
The  water  supply  is  carried  in  tanks  suspended  from  the  un- 
derframe, which  have  a  combined  capacity  of  1,000  Imperial  gal 
Ions.     The  boiler  is  fed  by  two  Hancock  inspirators. 

The  general  dimensions  of  the  car  and  its  motor  are  shown  in 
the  following  table: 
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DETAIL  OF   SUPPORT  ON    MOTOR  TRUCK. 

CAR     BODY.  ''^    V  :.    . 

Seating   capacity    i,  •!.'•»• '.••.»^'- •''2    pertons 

Gauge  of  track 4'   sy^"^^ 

Length   over   end    sills fi6'    0" 

Width  over  side  sills ?'   ^^Z 

Height,  top  of  sills  to  under  side  of  plate ...«■•* 6'   7'/i" 

Length,  inside  sheathing .65'  1?^" 

Width,    inside   sheathing .^,.  .^.v,., ,i^  . . ...... ... .  .-.v.  •>  . .  •  .^'    Jl^||[ 

Width,   between   deck   rails ......./.;,..;....;;..".... 4'    10 

Height,  inside,  top  of  floor  to  under  side  of  lower  deck  rail.. 7'  7J4" 

MOTOR     TRUCK. 

Cylinders ...,.•.> 

Gauge    ^. 

Driving    wheels    • 

Wheel   base  of  engine 

Heating  surface  in  tubes .....-.*....•...  .684.072  sq.  ft. 

Heating  surface  in  firebox .■..-..';*.".■... . .  .44.04  sq.   ft. 

Total .728.713   sq.   ft. 

Grate  area    11  54  sq.   ft. 

Working  pressure ... ..........  1 80  lbs.   per  sq.   in. 

Test ».  ...■...;  -»  .  :■;»  V . . 250  lbs.  per  sq.  in. 

Weight  of  motor    (without  car) 51.000   lbs. 

Tftal  weight  of  motor  and  car  loadod 142,000  lbs. 

Tractive  effort    S,500   lbs. 

Horse  power  of  engine,  about 200 

Speed  on  1%  grade 25  miles 

Motor  to  haul  a  trailer  of. . .  ..«■•...■. ^.Vi ..-v.,..'...*. ^i 40  tons 


12"   X   If." 

..r   8%" 

43"    diam. 
8'   0" 


Train  Lighting  in  Germany. — For  some  time  past  the  author- 
ities of  the  German  State  Railways  have  been  experimenting 
with  the  incandescent  gas  light  for  illuminating  their  railway 
carriages,  and  the  compartments  of  the  "Stadtbahn"  have  been 
equipped  with  burners  of  the  inverted  type.  The  mantles,  which, 
in  railway  traffic  are  continually  subjected  to  shocks  and  vibra- 
tion, have  nevertheless  proved  to  be  quite  durable,  so  that  they 
can  be  used  for  several  months.  The  cost  of  the  incandescent 
mantles  average  about  sd.  It  has  been  found  that  pure  oil  gas 
is  cheaper  and  gives  better  results  than  the  mixture  of  three 
parts  oil  gas  and  one  part  acetylene,  which  was  introduced  sev- 
eral years  ago.  The  experiments  have  proved  that  the  inverted 
incandescent  gas  light  is  far  cheaper,  and  gives  at  the  same 
time  a  much  better  light  than  the  flame  system  hitherto  em- 
ployed. The  authorities  of  the  German  State  Railways  have 
therefore  decided  to  introduce  the  inverted  incandescent  gas 
light  throughout  the  whole  railway  system.  This  great  change, 
which  can,  of  course,  only  be  carried  out  gradually,  is  expected 
to  take  two  j'cars. — The  Engineer   {London). 


Number  of  Mallet  Compound  Locomotives  in  the  U.  S. — 
There  are  at  present  50  Mallet  articulated  compound  locomo- 
tives in  service  in  this  countrj-,  of  which  on'e  is  on  the  Baltimore 
&  Ohio  Railroad  in  pushing  service ;  five  are  on  the  Great  North- 
ern Railway  in  pushing  service;  sixteen  on  the  Northern  Pacific 
in  pushing  service ;  twenty-five  on  the  Great  Northern  Railway 
in  road  service  and  three  are  in  pushing  service  on  the  Erie  Rail- 
road. All  but  one  of  these  locomotives  have  been  built  during 
the  past  two  years  and  most  of  them  during  the  past  year. 


RAILR0^D  School  for  Telk<,- 
RAPHY. — The  Pennsylvania  Railroad 
has  organized  a  school  of  teleg- 
raphy at  Bedford,  Pa.,  where  it  will 
train  men  for  this  branch  of  its 
service.  The  men  will  not  only  be 
trained  in  telegraphy,  but  will  also 
be  instructed  in  the  general  duties 
of  station  agents.  'Ihe  time  re- 
quired to  complete  the  course  will 
be  from  six  to  eight  months  and  a 
'  tuition  fee  of  $^.00  per  month  will 
be  charged.  Immediately  upon  graduation  the  men  are  provided 
with  salaried  positions  in  direct  line  of  promotion. 
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'   .CE>-Ei»AL^^TUl\X«^  SldT'W  TRlt  K.   STKAM    NUHhk  CAk/ \  ' 

Ihc  loeohiotivc  truck  consists  ot  wrought  iron  bar  frames. 4  x  .? 
m/ in   section   for  tlic  top   rail,  fitted   with   pedestals,   shoes   and 
wvclges,  binders,  ctc.j  in  the  u^nal  manner,  and  having  an  exten 
>i4*rt' bnthc:  forward  «;nd  to-  which -arc  bolted   llie    i^   x    if.   in 
ivtindcrs.      A-  rigid  3fccl   casting   is    seenred   between    the   txten 
>ions  of  the  franii";  (o  give  stiffness.      The  drivers  are  4J   in    in 
diameter  and  have  a  wheil  base  nl  S  ft.     They  are  e<>nplt<l  t- ■ 
.^cthcr  by  a  side  rod  :iird  thi:  main  crank  pin  is  on  the  rear  driver 
lialanced    slide  valvesoi^triUccl    by    Wal.schaert    valve    gear   art- 
used.     The  drivers  are  liot  e(piali/ed.  each  >ni)]t<>rtin.i'  a  separali. 
pair   of  semi-clHptic   springs,   there   being  one  on   eiliur   side  <^>i 
the  locomotive  frame  over  each  journal  box.     .\!1  driving  jour 
nals  are  7  X  16  in.  ■    *:"^r   -.-y  ^  ■•:\-/    <;i  ?; -/■ -.■: 

i.^  The  boiler,  .t  section  of  which  is  shown  in  one  Of  the  ilhistr.i 
tions,  is  of  the  vertical  type,  and  carries  a  pres^nre  of   iSo  Ib^. 
lier  square   inch.     It  eontains  jfn    Ij/j-in.  copier   tubes,  giving   a 
lieating  surface  of  f)84,7.  sq[..  ft.     The  firebox   has  a  heating  sur 
face  of  about  44  sq.  -ft.,  giving  a  total   heating  surf.iee   lor  the 
l>oiler  of  V  JS;^  s(i.   ft.     The   grate*  area   is    11.3   m\.    ft.      Steam   i^ 
taken  from  the  top  of  the  steam  drum  an<l  i>  somewhat  super 
.heated  by  the'6  ittlcngih  of  tubes,  which  i)roject  above  the  w.iti  1 
Icvet     The  boiler  is  carried  on  top  of  the   frames  by  a  hcav> 
>tecl  casting  fitted  and  bolted  t<r  both  the  frames  atnl  boftom  01 
tlic.  boiler.      Ihc  exhaust  su-riin  from  the  c\!iiider>  is  carried  t" 
the  stack.     The,:  pipiog  coimections  and,  :irraugemvnt.  a^  weir  a- 
thf  general  dcnigtt  of  the  locomotive  truck.' is  shown  in  one  ni 
the  illustrations. 

.The  method  uf  supporting  the  c.'ir  body  lipon  the  motor  iruek 
has  been  solv'etl  in  a  very  satisfactory  maimer.  .Since  the  biilii 
must  project  up  through  the  car. body  and  must  necessarily  bi 
rigid  with  the  motor  truck  anrl  since,  further,  the  motor  truck 
iiiu.st  be  capable  of  free  movement  in  relation  to  the  car  body, 
tt  was  necessary  to  design  a  .special  form  of  support.  This  ha^ 
been  done  ,by  the  iise  i&f  a  lainKe  cast  steel  body  bolster,  which 


weighs  alxmt  4.430  lbs.,  and  has  a  l.irge  opening  in  the  ceW' 
.;.       ter  through  which  the  boiler  pa>«ses.    This  casting  is  secure- 
ly  fastened  to  the  tniderfranie  of  the  car  body  and  carries, 
four  heavy  steel  struts  which  connect  to  another  cast  steel  . 
boNtir  passing  across  below  the  asii  jian  of  the  boiler.'    ,.'.'• 
•.,■  .-.    This  bolster  takes  a  bearing  through  a  center  plate  «m.. 
another  steel  casting.  <ir  truck  bolster,  which  is  hung  from 
the  jiigine  fr.ame  by   means  of  four  wrought  iron  hanger* 
fitted   witli   er|ualizing  springs.      These  -iirings  rest   in  cup- 
'V     shaped  caps  and  seats,  and  allow    tiie  ear  body  to  t.ike  the 
difTeri-nt   rtl.itive  positions  neeessary  u  hen  routiding  curves. 
I'.nt'ting  springs  are  :irr;inye<l  between  the  body  lK)lster  an,d. 
the  boiler  to  prevent  any  jarring  when  the  car  is  in  motion;.; 
Tlii*  construction  is  clearly  shown   in  the  illustrati«>ns. 
■      I  he  water  supply   is  earried  in  tanks  suspended   from   the  tni 
derframe.  whieh  have  a  eombined  eapacity  of  i,(X)n  Imperial  gal 
lolls.     The   boikr   is   ivi\  by   two   Il.uuock   insiiir.itors. 

rile  general  dimension-,  of  the  ear  and  its  motor  are  shown  rri  . 
til;-  folknving  t.ible:  ...'-.;.:'•  ..   .-     ,..       ••.••'.■.•.'■ 
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Train  Lighting  ix  Gi:km.\.\v.— I'or  snnic  time  past  t:he  aiithor- 
...  itics   of   the   German    State    Railways    have    been    experiincnting 

'  with  the  incandescent  gas  light  for  jiliuninating  thoir  r.iilway 
carriages,  and  the  eompartnients  of  the  '"Stadtbahn"  have  been 
equipped  with  burners  of  the  inverted  type.  The.  mantles,  which, 
in  railway  trallic  are  continually  subjecti-d  to  shocks  and  vibra- 
tion, have  nevertheless  proved  to  be  quite  durable,  so  that  they 
can  be  used  for  several  tnonths.  The  cost  of  the  incandescent- 
mantles  average  about  sd.  It  lias  been  foutKl  that  pure  oil  gas- 
is  cheaper  and  gives  better  results  than  the  mixture  of  three 
parts  oil  gas  and  one  part  acetylene,  which  \v.'i>  intnuluced  sev- 
eral years  ago.  The  experiments  have  proved  th.it  the  inverted 
incandescent  gas  liglit  is  far  ciieaper.  and  give?!  jit  -the  Same 
'time   a   much   better   light    than   the   flame    system   hitherto   erii-;. 

"ri ployed.     1  he    authorities    of   the   German    State    Kail w.iys    have 
therefore    decided    to    introduce    the    inverted    incandescent    gas 

••.' light  throughout  the  whole  railway  sy^tijtii;     This  great  change. 

;•'. which  can,  of  course,  only  be  carried  out  gradually,  is. expected 

^;  to  take  two  years.-T-^7'Ac  £.Hj?iHi'rr   C4t»H<<tM!f>,      ;    -^C  <  :^.-a;v.     .>, 

NuMitKR  CI-  .Mallet  Go.xti'OtJNi)  t-oedMdtivfes  in  the  U.  S-r^; 
There  are  at  present  soMalletarticitlated  compound  locomd--, 
lives  in  service  in  this  count r\.  of  wiiich  one  is  on  the  Ilaltimore. 
&  Ohio  Railroad  in  pushing  service;  live  ^re  on  the  Great  Xorth- 
ern  Railway  in  pu.-^hiiig  service ^six;teenf«i  the- Xv>rthern  Pacilicv 
in  pushing  service;  tvventy-five  .oii  tlte  Great  Xortheni  Railway  ■; 
ill  road  service  and  three  are  in  ])ushing  service  on  the  T.rie  Rail-  . 
road.  All  but  one  <vf  these  locomotives  have  been  built  during.  . 
the  past  two  years  and  most  of  theni  during  the  past  year.    '  >  j:   . 
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The  variable  speed  motor  may  be  used  to  splendid  advantage 
in  connection  with  many  of  the  machine  tools  in  railroad  repair 
shops  and  its  usefulness  in  that  field  will  undoubtedly  be  still 


further  extended.  It  is  quite  noticeable,  however,  that  a  numbe 
of  lines  of  machine  tools  have  been  equipped  with  mechanica. 
speed  changing  devices  during  the  past  year  or  two,  which  fur 
nish  about  all  the  speed  changes  that  can  be  used  to  advantags. 
and  are  giving  successful  service  when  used  in  connection  v.'n. 
constant  speed  motor  or  belt  drives. 

The  method  of  plotting  a  combination  diagram,  consisting  oi 
a  series  of  curves  which  cover  the  whole  range  of  operation  of 
a  locomotive,  as  described  by  Mr.  Lawford  H.  Fry  on  anothc- 
page,  is  of  special  interest.  Such  a  diagram  can  be  drawn  fo- 
any  pnrticular  size  of  locomotive  to  show  the  coal  and  wat.-; 
consumption  directly  in  pounds  per  hour,  the  tractive  force  ii, 
pounds  and  the  speed  in  miles  per  hour.  With  the  aid  of  .i 
chart  of  this  kind  the  operating  officer  can  see  at  a  glance  thi 
effect  which  any  change  in  speed  or  loading  will  have  on  tlic 
economy  of  operation. 


A  paper  presented  at  the  last  meeting  of  the  New  York  Ri'i! 
road  Club  on  "The  Steam  versus  the  Electric  Locomotive"  by  Mr 
Max  Toltz,  discusses  the  improvement  possible  in  the  operation 
of  the  present  American  steam  locomotive.  It  is  somewhat  in  the 
nature  of  a  reply  to  the  paper  presented  before  the  American 
Institute  of  Electrical  Engineers  last  January,  which  gave  detail 
figures  to  prove  that  a  saving  of  $250,000,000  could  be  made  in 
the  cost  of  operation  of  our  railways  by  substituting  electricity  for 
steam  as  a  motive  power.  It  shows  that  approximately  an  equal 
saving  could  be  made  with  a  much  less  capital  charge  by  the 
application  of  three  devices  to  the  present  steam  locomotives. 
These  are  the  superheater,  feed  water  heater  and  automatic 
stoker.  The  first  two  are  credited  with  a  capacity  for  savir.g  20 
per  cent,  each,  and  the  stoker  with  5  per  cent.,  or  an  aggregate 
of  39.2  per  cent,  for  ihe  three.  This  saving  in  fuel,  it  is  claimed, 
will  be  accompanied  by  a  30  per  cent,  reduction  in  the  number  of 
engine  and  roundhouse  men  and  a  30  per  cent,  saving  in  the  cost 
of  water  supply. 


The  following  extract,  concerning  an  editorial  in  our  Septem- 
ber issue  entitled  "The  Successful  Motive  Power  Department 
Official,"  is  taken  from  a  communication  received  from  one  who 
has  been  eminently  successful  in  charge  of  a  motive  power  de- 
partment 

"The  essence  of  the  ivhole  thing  is  to  provide  deHnite  measures 
zvith  Xi'hich  to  compare  ez-ery  man  and  every  detail  of  business, 
in  so  far  as  it  is  possible  to  do  so.  The  measuring  stick  from 
the  standpoint  of  the  manager  must  be  definite  and  accurate. 
7  he  measuring  stick  from  the  standpoint  of  the  employe  ivho  is 
being  measured,  should  impress  him  as  being  absolutely  fair  and 
that  to  tvhatcver  extent  he  is  compared  zvith  the  standard,  his 
relative  efficiency  is  due  entirely  to  his  own  good  or  bod  perform- 
ance. The  above  may  seem  so  self-eiident  that  it  is  not  worth 
while  to  emphasize  them,  but  »iy  experience  has  been  that  most 
people  who  are  trying  to  accomplish  results  are  liable  to  lose 
sight  of  the  essential  principles  and  unless  they  keep  them  before 
them  constantly,  their  results  are  quite  likely  to  be  disappointing" 


The  article  in  this  issue  concerning  the  New  York  Central 
Lines  apprentice  system  is  the  most  important  one  of  the  series, 
as  it  presents  a  detail  study  of  the  purely  educational  part  of  the 
work.  One  reason  why  so  many  apprentice  systems  have  failed 
is  that  this  feature  has  not  been  arranged  to  meet  the  needs  of 
the  apprentice  in  a  practical  way.  The  New  York  Central  Lines 
method  is  eminently  practical  and  while  it  is  only  in  the  process 
of  being  developed,  the  results  which  have  been  gained  during 
the  past  year  or  more,  in  which  it  has  been  in  operation,  are  very 
satisfactory.  With  this  in  mind  we  have  thought  it  necessary  to 
go  into  the  drawing  and  problem  courses  in  considerable  detail, 
in  spite  of  the  fact  that  other  important  articles  have  had  to  be 
held  over  until  our  next  issue,  in  order  to  make  room  for  it. 
******* 

The   apprentice    instructors   of   the    New    York   Central   Lines 


October,  1907. 


AMERICAN    ENGINEER    AND    RAILROAD   JOURNAL. 


395 


held  their  first  annual  conference  at  the  Collinwood  shops  on 
beptember  i8  and  19.  An  idea  of  the  extent  and  importance  of 
tins  meeting  may  be  gained  from  the  fact  that  over  forty  topics 
were  considered,  all  of  practical  importance.  We  expect  to  pre- 
sent an  abstract  of  the  proceedings  of  this  conference  in  our 
November  issue,  thus  completing  and  rounding  out  the  descrip- 
tion we  have  been  presenting  of  the  apprentice  system. 
******* 

The  Santa  Fe  is  establishing  an  apprentice  system,  on  a  large 
scale,  somewhat  similar  to  that  on  the  New  York  Central  Lines. 
Mr.  F.  VV.  Thomas,  formerly  engineer  of  tests,  has  been  placed 
in  charge,  with  the  title  of  supervisor  of  apprentices.  The  first 
school  has  already  been  started  at  the  Topeka  shops.  Mr.  C.  M. 
Davis,  formerly  drawing  instructor  of  the  apprentice  school  at 
the  Brightwood  shops  of  the  Big  Four,  has  been  secured  to  as- 
sist in  this  work.  It  will  be  recalled  that  Mr.  Harrington  Emer- 
son in  discussing  the  apprentice  question  at  the  recent  meeting 
of  the  Master  Mechanics'  Association  presented  some  interesting 
figures  concerning  the  efficiency  of  the  apprentices  in  the  Topeka 
shops.  It  will  be  interesting  to  check  this  with  comparative 
figures  after  the  new  system  'has  become  well  established.  Those 
who  are  familiar  with  the  interest  which  Mr.  John  Purcell,  the 
shop  superintendent  at  Topeka,  has  always  taken  in  the  appren- 
tices in  his  organization  will  realize  that  his  hearty  co-operation 
will  be  given  in  developing  and  perfecting  this  work  at  Topeka. 
As  soon  as  it  has  been  well  started  at  that  point  it  will  be  ex- 
tended to  the  other  shops  on  t!:e  system  and  thus,  although  they 
will,  of  course,  not  have  any  connection  with  the  New  York 
Central  system,  a  line  of  practical  apprentice  schools  will  extend 
across  the  continent.  Several  other  large  railroads  have  the 
question  of  establishing  similar  apprentice  systems  under  con- 
sideration. ■:,.... 


We  are  fortunate  in  being  able  to  present,  in  this  issue,  an 
article  on  "Shop  Efficiency,"  by  Mr.  H.  W.  Jacobs.  It  goes 
somewhat  more  into  dotal  as  to  the  method  of  determining  the 
exact  efficiency  of  the  individual  worker,  gangs,  or  shops  as  a 
whole,  than  was  possible  in  the  paper  presented  at  the  recent 
meeting  of  the  Master  Mechanics'  Association  by  Mr.  A.  Lovell 
on  "Shop  Cost  Systems"  (July  issue,  page  274),  or  in  the  article 
in  our  June  issue,  page  221,  by  Mr.  Harrington  Emerson  on  "The 
Methods  of  Exact  Measurement  Applied  to  Individual  and  Shop 
Efficiency  at  the  Topeka  Shops,"  or  in  the  article  by  Mr.  J.  F. 
Whiteford  in  our  June  issue,  page  216,  on  "Roundhouse  Better- 
ment Work."  This  matter  of  calculating  the  exact  efficiency  of 
the  individual  or  shop  was  one  of  the  later  developments  (and 
one  of  the  most  important)  of  the  betterment  work.  To  set  a 
standard  time  for  a  piece  of  work,  or  to  determine  a  reasonable 
cost  for  a  certain  operation  or  the  maintenance  of  a  piece  of 
equipment,  and  then  to  encourage  the  men  to  strive  to  reach  it,  is 
the  key  to  the  best  work  which  has  been  done  along  betterment 

lines  in   our  mechanical   departments. 

*  *  *  ♦  *  *  * 

An  important  feature  of  the  betterment  work  on  the  Santa  Fe 
is  that  just  as  soon  as  possible  the  betterment  department  was 
merged  into  the  regular  mechanical  department  organization. 
At  the  present  time  four  men,  each  having  general  supervision 
of  the  betterment  work  on  a  division,  report  directly  to  the  as- 
sistant superintendent  of  motive  power,  Mr.  H.  W.  Jacobs.  These 
men  are  Mr.  J.  L.  Sydnor,  on  the  Coast  Lines;  Mr.  C.  J.  Drury, 
on  the  Western  Grand  Division ;  Mr.  E.  E.  Arison,  on  the  East- 
ern Grand  Division,  and  Mr.  J.  E.  Epler,  on  the  Gulf  Lines.  In 
addition  to  these  Mr.  RafTe  Emerson  assists  Mr.  Jacobs  and  Mr. 
J.  F.  Whiteford  has  general  supervision  of  roundhouse  work 
over  the  entire  system.  Bonus  supervisors  are  located  at  each 
point.  Mr.  Clive  Hastings  handles  statistical  matters  in  con- 
nection  with   the   betterment   work   and   reports   directly   to   the 

2nd  Vice-president,   Mr.   J.   W.   Kendrick. 

*  *  *  *  *  *  * 

We  have  had  so  many  requests  for  the  special  article  on  bet- 
terment work  on  the  Santa  Fe,  published  in  our  December,  1906, 
issue,  and  for  other  articles  which  have  since  appeared  concern- 
ing the  later  developments,  that  it  has  been  suggested  that  a  list 


of  all  the  articles  touching  on   this  work,  which  have  appeared 
in  our  journal,  be  published.    These  are  as  follows: 

••.Sht.p  Betterment  and  the  Individual  Effort  Method  of  Profit  Sharing," 
by  Harrington  Emerson.  (A  reprint  of  a  pamphlet  which  was  prepared  for 
distribution  among  the  workmen  on  tue  Santa  Fe.) — Feb.,   '06,  page  61, 

"Locomotive  Repair  Schedules,"  by  C.  J.  Morrison.  (A  detailed  de- 
scription of  the  schedules  in  use  at  the  Topeka  shops.) — Sept.,  '06,  page 
33<». 

"The  Surcharge  Problem,"  by  C  J,  Morrison.  (A  description  of  the 
method  of  determining  surcharges  and  how  they  are  applied.) — Oct.,  '06, 
page  376. 

The  above  article  e.\cited  considerable  discussion  and  communications 
concerning  it  were  published  on  page  438  of  the  Nov.,  06,  issue,  and  478 
of  the  Dec,  '06,  issue,  Mr,  Morrison  going  into  greater  detail  as  to  the 
fxact  methods  of  determining  the  surcharge  on  page  479.  Other  communi- 
cati<ins  appeared  on  page  64  of  the  Feb.,  '07,  issue. 

"liettermcnt   Work  on   the   Santa   Fe.'       (A  complete  study   of  the  devel 
opmrnt  of   this   work   and   the   gcntral   and  specific  results   which   had  been 
obtained  to  date.     The  article  covered  26  pages.) — Dec.,  '06.  page  451. 

Communications  concerning  the  above  article  appeared  in  the  Feb.,  '07, 
issire,  page  63,  and  March,  '07,  page  102. 

"Dispatching  Board  for  Engine  Repairs,"  by  C.  J.  Morrison. — Apr.,  '07, 
p.-ige  131. 

•■Roundhouse  Betterment  Work."'  by  J.  E.  Whitford. — June,  '07,  |>agr 
216. 

"The  Methods  of  Exact  Measurement  .\pplied  to  Individual  and  Shop 
Etficioiicics  at  (he  Toptka  .shops,"  by  Harrington-  Emerson.—  June,  '07, 
page  iai. 

Cdijimunications  concemmg  the  above  article  appeared  on  pages  287  of 
the  July,   "07,  issue,  and  308  of  the  August   issue. 

"Shop  C'obt  Systems  and  the  Effect  of  Shop  Schedules  Upon  Output  and 
Cost  of  Locomotive  Repairs,"  by  A,  Lovell.  (A  reprint  of  a  paper  pre- 
.«=ented  before  the  Master  Mechanics'  .Xssociation  and  an  abstract  of  the 
disci'.?sion. — July,  '07,  page  274. 

"Shop  Efficiency,"   by   il.    W.  Jacdbs.-^ln  this  issue. 

Editorial  comments  on  the  betterment  work  on  the  Santa  Fc  appeared 
on  page  478  of  the  Dec.,  '06,  issue;  page  20  of  the  Jan.,  '07,  issue,  and 
paae  2S^  of  the  June,  *07.  issue. 


Occasionally  we  meet  readers  who  in  the  course  of  conversa- 
tion may  remark  that  in  a  previous  issue  they  noticed  certain 
articles,  or  statements,  with  which  they  could  not  agree.  When 
asked  why  they  did  not  write  a  letter  drawing  our  attention  to 
it,  they  usually  reply  that  they  did  not  want  to  be  dr.iwn  into 
a  controversy,  or  did  not  care  to  criticise  the  work  of  the  author. 
This  is  an  entirely  wrong  attitude.  We  don't  expect  our  readers 
to  "swallow  everything  whole"  that  appears  in  this  journal.  Our 
aim  is,  as  it  has  been  in  the  past,  to  do  our  utmost  to  assist  in 
upbuilding  the  motive  jwwer  department  and  placing  it  on  the 
high  plane  which  its  importance  deserves.  We  try  to  bring  out 
the  best  practices  in  vogue  and  to  keep  our  readers  informed  as 
to  all  of  the  important  developments  which  take  place  affecting 
that  department.  It  is  true,  however,  that  what  may  prove  best 
under  one  set  of  conditions  may  be  entirely  inadequate  for  others. 
Our  desire  is  not  so  much  to  present  material  which  can  be  ap- 
plied directly  by  our  readers  as  to  set  them  thinking  so  that  they 
can  not  only  make  intelligent  use  of  what  the  other  fellow  is 
doing,  but  improve  upon  it  if  possible. 

We  use  every  precaution  to  have  our  facts  and  statements 
v^texact  and  clearly  stated  and  if  they  don't  agree  with  your  beliefs 
or  experiences  we  shall  be  only  too  glad  to  have  you  write  and 
give  us  your  views.  There  is  nothing  of  greater  assistance,  or 
inspiration  to  an  editor,  than  frank  criticism,  v^hether  adverse 
or  favorable.  In  the  last  three  issues  we  presented  two  con- 
tributed articles  containing  some  rather  radical  statements  which 
the  authors  expected  to  have  severely  criticised.  As  a  matter  of 
fact  the  articles  were  published  with  the  idea  of  stirring  our 
readers  up  to  make  them  think  along  certain  important  lines. 
It  is  true  that  they  were  criticised,  but  not  as  much  as  we  would 
have  liked  to  have  had  them.  We  want  you  to  tell  us  frankly 
when  you  notice  statements  which  you  think  are  wrong,  or  with 
which  yon  cannot  agree ;  it  will  assist  us  greatly.  We  never  pub- 
lish communications  without  first  asking  the  permission  of  the 
writer,  and  some  which  have  helped  us  most  have  not  been  pub- 
lished at  all.  When  for  any  good  reason  it  is  not  thought  ad- 
visable to  use  the  writer's  name  the  communication  may  appear 
over  an  assumed  name,  but  the  editors  of  course  must  know  the 
writer's  real  name.  Remember  that  this  paper  is  published  to 
meet  your  needs  and  that  its  success  will  be  proportional  to  the 
degree  in  which  it  accomplishes  this. 
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HEAVY   ELECTRIC    TRACTION    ON  THE  NEW  YORK, 
NEW^HAVEN  &  HARTFORD  RAILWAY. 


On  page  362  of  the  September  issue  of  this  journal  will  be 
found  an  article  by  Mr.  E.  H.  McHenry.  vice-president  of  the 
New  York,  New  Haven  &  Hartford  Railway,  setting  forth  the 
causes  leading  up  to  the  electrification  of  that  system  from  Wood- 
lawn,  N.  Y.,  where  it  joins  the  New  York  &  Harlem  Railroad, 
to  Stamford,  Conn.,  a  distance  of  21  miles.  In  the  same  article 
were  given  the  reasons  for  adopting  the  alternating  current  sys- 
tem for  power  and  some  comments  on  the  broad  commercial 
aspect  of  electric  traction  for  steam  railways. 

The  present  article  will  briefly  describe  some  of  the  most  in- 
teresting features  of  the  novel  overhead  structure  for  conveying 
the  power  to  the  trains  and  the  electric  locomotives  which  are  in 
use  on  the  electrified  section,  and  will  be  followed  by  an  article 
describing  the  equipment  of  the  Cos  Cobb  power  house,  where 
all  of  the  current  for  the  present  installation  is  generated. 

One  of  the  chief  advantages  of  the  use  of  alternating  current 
is  that  a  high  voltage  may  be  used  in  the  supply  system.  This 
necessarily  compels  great  care  in  the  matter  of  insulation  and 
demands  that  the  supply  current  be  furnished  from  an  overhead 
conductor  instead  of  the  third  rail.  Such  an  overhead  system 
must  necessarily  be  of  the  most  substantial  construction  in  every 
part.  In  the  present  instance  a  potential  of  11,000  volts  is  fur- 
nished by  the  overhead  conductor,  which  is  supported  over  the 
center  of  the  track  by  the  so-called  double  catenary  system.  This 
system  consists  of  two  steel  cables  of  specially  high  strength 
supported  at  intervals  by  steel  bridge  structures,  and  a  copper 
conductor  suspended  from  these  two  cables  by  means  of  hangers 
placed  at  frequent  intervals.  Wherever  the  cables  pass  over  the 
steel  supporting  bridges  they  rest  on  massive  porcelain  insu- 
lators and  at  frequent  intervals  heavy  bridges  are  provided 
against  which  the  cables  are  anchored  by  means  of  specially  con- 
structed strain  insulators. 

The  steel  supporting  bridges  arc  of  var>ing  lengths,  so  as  to 
accommodate  from  four  to  twelve  tracks,  as  conditions  may  re- 
quire, without  the  necessity  of  placing  posts  between  the  tracks. 
The  bridges  arc  of  uniform  design  and  consist  of  angle  iron  lat- 
tice bar  construction.  The  intermediate  bridges  are  of  lighter 
construction  than  the  anchor  bridges,  which  are  used  at  inter- 
vals of  about  two  miles.  The  former  have  side  posts  of  square 
cross  section  and  comparatively  light  structure ;  while  the  anchor 
bridges  have  A-shaped  posts  and  are  made  much  heavier,  to 
withstand  the  strain  of  the  cables. 

The  anchor  bridges  are  provided  with  automatic  circuit  break- 


ers, by  means  of  which  the  different  sections  of  line  may  be  iso- 
lated. They  also  carry  lightning  arresters  and  shunt  transform- 
ers, for  operating  the  circuit  breakers. 

The  main  conductors  over  the  running  tracks  are  paralleled 
throughout  their  entire  length  by  two  feeder  wires.  These  feed- 
ers constitute  auxiliaries  to  the  main  track  conductors  and  are 
connected  to  them  at  each  anchor  bridge  through  circuit  breakers, 
thus  providing  the  means  for  feeding  around  any  particular  sec- 
tion in  case  it  is  desirable  to  cut  it  out  of  service.  There  are 
also  two  other  feeder  wires,  called  power  feeders,  carried 
throughout  the  length  of  the  line.  These  are  connected  to  the., 
third  phase  of  the  generating  system  and  are  used  for  operating 
the  three  phase  apparatus  at  certain  points  on  the  road.  Pro- 
vision is  also  made  on  the  bridges  for  carrying  two  other  three 
phase  circuits. 

In  laying  out  the  bridges  it  was  found  that  the  sharpest  curva- 
ture on  the  line  was  3  degs.  and  this  curvature  will  permit 
tile  strniging  of  the  trolley  wire  in  straight  lines  between  points 
of  support  150  ft.  apart  without  deviating  from  the  center 
of  the  track  more  than  Sj-a  in.  on  each  side.  It  was  thus  decided 
to  place  the  bridges  a  fixed  distance  of  300  ft.  apart  and  on  the 
sharper  curves  to  provide  intermediate  single  poles  from  which 
pull  over  wires  are  carried  to  the  catenary  spans. 

Intermediate  Bridges. — The  supporting  posts  of  the  interme- 
diate bridges  are  approximately  38  ft.  long  by  I  ft.  lO  in.  square. 
Each  is  composed  of  4  x  4  .x  7/16  in.  angles  secured  together  by 
2/4  X  f^  in.  lacing  bars.  They  Vest  on  foundations  of  concrete,, 
each  being  secured  by  anchor  bolts  extending  through  the  foun- 
dations. The  cross  truss  is  attached  to  the  vertical  posts  by 
bolts  and  allows  a  clearance  of  23  ft.  4  in.  from  the  lower  side 
of  the  truss  to  the  top  of  the  rails.  The  truss  is  4  ft.  6  in.  deep- 
and  I  ft.  10  in.  wide,  the  upper  chord  angles  being  3J/2  x  6  x  H 
in.  and  the  lower  4  x  y/j  x  5/ifi  in. 

In  the  calculations  of  these  bridges,  very  heavy  weather  con- 
ditions were  assumed  and  provision  was  made  for  clamping  the 
catenary  cables  on  the  intermediate  Ifridges.  so  that  they  would 
be  able  to  assist  somewhat  in  withstanding  the  longitudinal  pull. 
It  was  assumed  that  the  entire  system  of  bridges  and  cables 
might  become  coated  with  sleet  and  that  this  coating  might  be 
J/"  in.  in  thickness  around  all  surfaces.  Under  these  conditions 
it  was  further  assumed  that  the  wind  pressure  on  the  bridges 
and  catenary  spans  might  be  as  high  as  25  lbs.  per  sq.  ft.  The 
truss  is  also  made  strong  enough,  to  prevent  its  buckling  under 
the  strain  produced  by  the  breakage  of  any  pair  of  cables. 

Anchor  Bridges. — One  of  the  illustrations  shows  an  anchor 
bridge  in  the  foreground  and  an  intermediate  bridge  in  the  back- 
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ground.  The  former  are  placed  about  two  miles  apart  and  con- 
sist of  two  A-shaped  posts  having  a  spread  of  15  ft.  at  the  base 
and  a  width  of  about  2  ft.  The  main  members  of  the  post  con- 
sist of  6  X  4  X  -^-^  in.  angles.  The  truss  across  the  tracks  allows 
a  clearance  of  24  ft.  3  in.  and  is  4  ft.  6  in  deep  and  5  ft.  wide, 
the  upper  chords  consisting  of  8  x  8  x  9/16  in.  angles  and  the 
lower  chords  4  x  3K*  x  9/16  in.  angles.  Each  anchor  bridge  has 
a  ladder  on  orie  of  the  posts  leading  to  a  small  platform  at  the 
end  of  the  truss.  This  platform  is  provided  with  a  hand  rail  and 
carries  upon  it  a  box  containing  a  11,000  volt  low  equivalent 
lightning  arrester.  A  platform  is  built  along  the  lower  chord  of 
the  truss  from  which  access  to  the  block  signals  (not  shown  in 
the  illustration)  is  provided  by  short  ladders  and  also  by  other 
ladders  to  a  platform  upon  the  upper  chord.  '1  his  upper  plat- 
form is  surrounded  by  a  hand  rail  to  which  are  attached  the  sup- 
porting frames  of  the  circuit  breakers.  The  arrangement  and 
connections  are  such  that  an  attendant  cannot  in  any  way  comr 
in  contact  with  live  parts  of  the  circuit. 

Catenary  Cables. — Each  of  the  two  catenary  cables  which  sup- 
port the  copper  conductor  consists  of  an  extra  high  strengtli 
steel  cable  9/16  in.  in  diameter  and  made  up  of  several  heavy 
strands.  The  steel  in  each  strand  has  an  ultimate  strength  of 
200,000  lbs.  per  sq.  in.  and  each  strand  is  heavily  galvanized 
The  complete  cable  has  a  strength  of  33,800  lbs.  The  cables  arc- 
strung  between  the  bridges  with  a  sag  of  6  ft.  at  mean  tempera- 
ture and  are  dead  ended  and  anchored  at  each  anchor  bridge 
through  specially  constructed  insulators  designed  to  stand  an 
electric  test  of  50,000  volts  and  a  working  load  of  20,000  lbs. 

The  conductor  wire  or  trolley  is  supported  from  the  catenary 
cables  by  means  of  triangular  hangers  of  varying  lengths,  spaced 
10  ft.  apart.  These  hangers  are  so  adjusted  in  length  that  the 
trolley  wire  is  maintained  in  a  horizontal  position,  being  6  in. 
below  the  cables  at  the  middle  point  of  the  span.  The  hangers 
consist  of  a  pair  of  drop  forged  steel  jams  which  engage  the 
.i;roove  of  the  wire  and  are  clamped  by  means  of  a  malleable 
iron  Y,  screwed  down  upon  the  threaded  portions  of  the  jams. 
The  sides  of  the  triangle  are  then  screwed  into  the  Y  and  arc- 
bolted  into  the  catenary  cables  above.  A  spacing  piece  the  same 
length  as  the  hangers  completes  the  triangle. 

At  each  anchor  bridge  it  is  necessary  to  provide  an  insulator 
in  the  trolley  wire.  This  insulator  is  the  piece  of  apparatus 
shown  beneath  the  bridge  in  the  illustration  and  consists  of  two 
bronze  end  castings  to  which  the  ends  of  the  wire  are  bolted. 
Two  parallel  sections  of  impregnated  hard  wood  are  fastened  to 
these  castings  and  to  the  lower  sides  of  these  wooden  strips  are 
secured  renewable  pieces  of  copper  wire,  the  wire  on  each  piece 


extending  somewhat  beyond  the  cen- 
ter, and  thus  permitting  tlie  sliding 
contact  of  the  locomotive  to  pass 
from  one  section  to  the  next  w^ithout 
opening  the  circuit. 

Circuit  Breakers. — The  type  of  cir- 
cuit breakers  which  has  been  devel- 
oped for  this  installation  consists  of 
a  cast  iron  framework  adapted  for 
bolting  to  the  railing  of  the  anchor 
bridges,  which  carries  an  iron  box 
provided  with  a  hinged  cover.  This 
cover  is  arranged  to  lit  tightly  and 
be  entirely  weatherproof.  The  mov- 
ing parts  of  the  circuit  breaker  arc 
contained  within  this  box  and  are 
made  especially  strong  and  reliable 
in  their  operation.  Arrangements  arc 
provided  so  that  when  the  cover  of 
the  box  is  opened  the  breaker  will 
be  automatically  tripped  and  prevent 
any  possibility  of  an  attendant  taking 
hold  of  live  parts.  A  tripping  coil  is 
provided  and  also  closing  magnets. 
.both  of  which  are  operated  from  a 
,.->>;  circuit  supplied  from  the  shunt  trans- 
formers on  the  anchor  bridge.  This  circuit  is  carried  in  an  iron 
conduit  to  the  adjoining  signal  tower  wl^^ere  a  switchboard  is 
provided  and  fitted  with  switches  so  that  any  circuit  breaker 
may  be  tripped  or  closed  by  the  attendant  in  the  signal  tower. 
The  breaker  is  also  arranged  to  open  automatically  on  an  over- 
load. The  auxiliary  fee<kr  wires  are  looped  into  the  bus  bars 
on  each  alternate  anchor  bridge.  These  connections  are  made 
through  automatic  circuit  breakers,  so  that  in  case  of  the  ground- 
ing of  the  bus  bar  structure  of  any  bridge  one  of  the  auxiliary 
feeders  will  pass  around  the  grounded  bridge  to  the  next  sec 
tion  beyond.  On  each  anchor  bridge  one  auxiliary  feeder  is 
broken  by  a  strain  insulator  and  connections  are  made  through 
a  circuit  breaker  to  the  bus  bar.  The  other  feeder  is  carried 
directly  through  and  a  single  tap  connection  is  nnde  from  the 
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HEAVY    ELECTRIC    TRACTION    ON   THE   NEW  YORK, 
NEW^HAVEN  &  HARTFORD  RAILWAY. 


On  page  ^6^  c»f  the  Sopti-in1)vr  i&siie  of  tlii^   j>nini.il    will   be, 
foiind  an  artlcre  by  Mr.   E.   ILMclkiiry,   viot-|ircsi(ktii  of  tlu- 
New    ^'oTk.   Xcu    Jlaveii  &    Ilrirtfonl    K;iil\\;iy.   -ittiiiy   fortli   llu- 
caii.scs  kaUing  up  tu  the  cleetril'icaliuii  of  th.it  -v-tiin  from  W-ukI 
lawn,  Nv  v.,  where  it  joins  the  New  York  &   llnrlun  kailr.'.Kl. 
:;to  Sta-mforcL  Conn.,  a  distance  of  21  :^ili?s.     In  tlu-  '■anie  article 
were  j?ivon  the  rea><>n>  tor  adopting  the  :iltern;itiiiii  eurreni   'iv^- 
tem   lor    power   and    some   eonuneni?   on    the    liroJul   cojunierciul 
•aspect  of  electric  traction  (or  .steam  raihvays.  ;      • 

The  present  article  will  brielly  describe  M.mie  i>f  the  niostyi- 
tcre>tinj;  feattires  of  the  novel  overhead  structure  for  conveying 
the  power  to  the  trains  and  the  electrie  Ioe..nuiii\  t  -  wliieh  are  in 
use  on  the  electriric«l  section,  and  will  I)e  followed  1»\  an  article 
describing  the  crjuipment  of  tlie  C'it''  Cohh  j)ovver  Iion-^r.  whi-re 
ail  of  the  current  for  the  present  installation  is  generated^    , 

One  of  the  chief  advantages  of  the  u>e  of  alternating  cnm-n't 
IS  tiiat  a  high  voltage  may  be  u>ed  in  the  suppl\  system.  I  hi-. 
nece>sarily  compel.s  grciit  care  in  tlu-  matter  of  insulation  and 
demand.-'  that  the  supply  current  be  furnished  from  all  ovcrliead 
eonduetor  instead  of  the  thirtl  rail.  Such  an  overhead  sy^titn 
must  nece.'-sarily  be  of  the  ntost  sul»-<tanlial  consiriicti<jn  in  every 
part^   In^the.  j»Te>t;iit  mMa"<>^^  of  ii.ooo.  volts  is  fur- 

nishcrl  by'  the  Overhead  conductor,  which  i^  supported  over  the 
'cetlter  of  the -tfack  by  the  so-c^-iIKmI  double  catenary  system.  This 
system  Cftnsists!  of  twt>  ftieel  cabKs  of  specially  high  strength 
supporte(l  at  iiTtervals  fay  sTeel  bridge  structures,  and  a  coj>per 
conductor  susjiended  from  these  two,  cables  by  ilieans  of  liaTigers 
placed  at  frequent  interval-s.  Whei-ever  the  cables  pass  over  the 
steel  supporting  bri<lges  they  n  st  on  massive  porcelain  insu- 
lators ancl  at  frerpient  intervals  heavy  bridges  are  provided 
against  which  the  cables  are  aiichortd  by  meatis  of  specially  coir-;; 
structe<l.  stmin  insulators.  '      ,  ?  v •■•  V  :>  '^h;    ;V  ^;v  ■/'•-..■    i: 

'Ih<'   steel  s^ipporihrg  bridge--"  jit'e  of  varving  feiiglhs.  so  as  to 
accommodate  from,  foiir.  t»i  iwch  e  track.-,  as  eonilition»i  nviy   re 
qiiire.  withftht. the  .«ece>siry  of  pbcitKr  posts  between  the  tracks 
The  brirlge.s  are  of  imiform  design  and  consist  of  angle  iron  lat- 
tice ha  r  coost-ruction.      '1  he   interniediate   bridges  are  of  lighter, 
construct  ton   than   the  anehvW  bridge-,   which   are  used   at   inter- 
vals of  altout  two  miles".     The  fornter  have  •^itle  p6<ts  of  -(|uarr 
cross  sectioTi  and  comparatively  light  -trnctnre ;  while  the  anchor 
bridges   have    A-shaped    jK<sts   antl   nrc.  made'  much    heavier,    to 
withstand  the  -train  of  the  cables. 

The  anchor  bridgt's  are  provided  with  automatic  circuit  break 


.  er.s«  by  means  of  whicli  the  chtTerent  Sections  of  line  may  be  iso- 
V  la  ted;     They  al-o  carr>    lightning  arrester-^  and  -hunt  transform-  ,\i 
■-  ers,  for  oper.iting  the  circuit   lire.ikers.  .' 

•  The  m.'in  coiiduclors  over  the  running  tracks  are  paralleled  ■■? 
throughout  their  etuire  length  by  two  feeder  wires.  These  feed-  '•; 
ers  con-titute  auxiliarie-^  to  the  m.iin  track  condttctor^  and  are^.'..] 
coiuiected  to  ihctn  at  each  anclKjr  bridge  through  circuit  breakers,^:;.', 
thus  providing  the  means  for  feeding  around  atiy  particular  sec-  ^^■ 
lioii  in  ca-e  it  is  desirable  to  cut  it  out  of  service.  There  are  :  " 
also  iwii  otlier  feeder  wires,  called  power  feeders,  carried'.' 
through<»ut  the  length  <if  the  line.  Tlu  se  are  connected  to  the  ■  ■ 
third  phase  of  the  generating  system  .iiid  are  used  for  operating  v.v 
the  three  phase  appar.ilu-  .it  cert.iin  point-  on  the  road.  Pro--- 
vision  i-  also  made  on  the  bridge-  for  cnryiny;  two  other  three-- 
phase circuits.  ^.; 
In  laying  out  the  briilges  it  w.is  foinul  that  the  sharpist  eurva-;.r.  • 
tu  re  on  the  line  w-as  3.degs.  and  tlii>  «-ur\atnre  will  permit '  ^ 
till  -ti  nyii"..;  Ill'  the  trolley  wire  in  -iraiglit  lines  between  points', 
oi"  -npi<irt  150  ft.  apart  without  deviating  from  the  center"', 
of  the  track  more  than  8)  j  in.  on  each  -ide.  It  was  thus  <Iecided  ■.,'. 
to  place  the  bridges  a  fixed  distance  of  .^00  ft.  ajjart  and  on  the  •;. 
sliarper  curve-  to  provide  intermediate  single  poles  from  which-  ; 
jitdl  over  wires  are  carried  to  the  catenary  s|)ans.  '•.. 
hitrruh-tliiitr  I' rldiirs.  '['hi:  supporting  po>ts  of  the  inlerme-  '/ 
tliate  bridges  are  a|ipro.\imately  3S  ft.  lor.g  by  1  ft.  10  in.  s(ptare.  , ..': 
l-"ach  i-  comi)osed  of  4  x  4  x  7/16  in.  angles  secured  together  by  . .. 
j'.i  X  's  in.  lacing  Ix'irs.  They  nst  on  fouii'Iations  of  concrete,...-^ 
each  being  s(  cured  bv  anchor  bolts  exten<ling  through  the  foiin- ■;  ■' 
dations.  The  cro--  truss  js  attached  to  the  vertical  i>osts  by  ".  - 
bolt-  an<I  allow>i  a  deanmce  of  3.\  ft.  4  in.  from  the  lower  side '.-:• 
of  the  tru->  to  the  lop  of  the  rails.  The  truss  is  4  ft.  (>  ii».  •leep-  -"^ 
an<l  I  ft  10  ij>.  wide,  the  upper  chonl  angle-  being  .^Vj  ;x  6  .if -Ji  ■  ; 
in.  ami  the  lower  4  \  .V  •  x  5'lf»  in.  ':'''  '-■":; 
;  .  ■  In  the  crdcjdation-  i.f  tlu-e  bridges,  very  heavy  weather  con- '^  , 
■  dition-  vwrc  .•i--mni.d  anrj  jirovi-ioii  wa-  maile  for  clatnpitlg  the.*',:^' 
calcn;iry  e;d»Ies  on  tin-  inirruKdiate  b'rid-.;e-.  -o  licit  ilu-y  woidd '-. : 
he  able  to  a-i-^i-t  -omevvh;it  in  withstanding  the  longitudinal  pull.f;,' 
[t  was  a--iuned  that  the  entire  System  of  bridges  and  cables v' 
niiul'I  become  coated  with  sleet  and  that  thi-  coating  might  be-':.' 
..  '-Y*  '^''  i'l  lliickne-s  around  all  surface-  I'tidcr  these  conditions  <■ 
it  was  further  ;lssumed  th;il  the  wind  prr-siire  on  the  bridges' 
and  catenary  -pans  might  be  .-is  high  a-  _'3  lbs.  per  sq.  ft.  The 
trns-  is  al-o  nnde  stnmg  enough,  to  prevent  its  buckling  under  ;,:•.." 
the  -train  i)roduce<l  by  the  breakage  of  any  pair  of  cables.  •:  ' 
.hirhof  lUidi^i-s. — -One  of  the  illn-trations  shows  an  anchor..,;.;;, 
brid.ge  in  the  foregrc>und  and  ati  intermediate  bridge  in  the  back- v." 
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i^rouiui.     Thq  f<irnK'r  ;ire  placccl  alxtiil  two  mnosiipail  anil  cniir 
-;»ist  of  two  A-sliaiK<I  iiu>t>  liaviiiii  a  sproa<l  <>f  15  ft.  at  the  basv 
^"  ami  a  width  of  about  j  it.      The  main  ineiui>crs>  of  the  juist  .coli- 
',..^:.  .sist  of  Ox  4  X  14-  in.  a'lgK'S.     I  Ik-  inis.s  across  the  tracks  allows ■ 
a-  clearance  of  24-ff.  ;i.'fii  JmU  i^  4  ft-  <>  iu  deep  and  5  ft,  wide. 
.  i  llu'  iippci"  chords  \-biiki.sting  i>f  S  \  X  x<)/ 16  in.  angles  avid  tlie 
■  :J  linvvr  ch<>rds  4  X  3|j  x  y/i<>  in.  ;ir.yle^..     ICaeh  anclmr  iMid.UC  ha^ 
.a  lfl<J<icrfOfv  <>tie 'of:  th<iJ posts  leading  la  a  snitill  platfonii  at  the 
/f'/v.Htl^f  the  tritss.    'Flits  phitlor^     is  provided  with  a  hand  rail  anrl 
^''^-.c-'iFrio";   upon   it   a  box   contahiini:  a    i  i.fxxo   volt    low  Kinivaltr.i 


e.vteiidiir^  xtin'ewhat  beyond  the  cen- 
ter, and  tlni>  pcrniiliing  the  sliding 
contact   of    the    locuinotive  .  to    pai*"* 
fr«  iin  one  section  to  the  ncjst  withotit  • 
♦.jV^'hing  tine  eircuit/-^^-.7;v  ..-    ;     -    :v^' 

Chruit  Br.(}ki'rs.—T\rc  type  of  ciV- 
ciiii   breaker>   wliu  ii    h;i>.  been  devcl- 
:  oped  for  tbis  imlallatioii  consists  of 
a   cast  iroii   framework  jdajited   f<»f  . 
biMtinU  to  the  railing  of  the  andii»if. 
bridges,    which    carries   an    ir< 'n   box, > 
provided  with  a  hinged, cover.:     1  Hi*:. 
c<»yt*r  IS:  :«rmnge<l   t<  •  trt  tightly  atij  - 
Ite  entirely   wfa4tierpr<;»Ltfi .    Hie  nn.»v 
ing  jTarts  «»f  the  circtttt  breaktjr  are 
c<  mtained    w  ithin    t  lii!?.  lx»x.   ^liid    Hf^ 
.  njatle  .esi»L:ci;illy   Mroiig':  a^d    rcli^Wx* 
in  tljcir,  opor;rtion.  Arranjjcnients  ai* 
jirovided   ?<«  th.-^it    wlicn   the  v<»ver   of 
the   1k»x   is   «ipe:utl   tlie   breaker  ^vill. 
4h'.  aHuSmatically  tripped  and  lifVvvHit!-- 
any  possibility  of  an  .'itlendatu  takinjf . 
bold  of.  live  parts.    A  tri^jping  coil  is;, 
provided   and   also  .di»>ing    nuigtWt;*. - 
tsoth  Aif  wliiirh  are  ojWratini  JroYw  a  . 
circAiil  sitppliedfrowt'the  slvttttt  ttaii>--- 
forn'teT-s  oir  the  iiitflior  brfdije.    I'hjs  circuit  !•>  carriwid  in  .itr.irotf  : 
■ajiidiiil't"'  tile  adjoining  >ignal  tower   where   a  ■■^witchlf  artf  i*  ; 
provided   and,  Jjittod    with    swiichi.>  >0   that   ;tu> .  cireAjjt  b'rtxikcr 
^nu^y^%•i  ti'ipfied  'Of  rlo>icd  by  the  "attetid.i^iit  iti-  thcS'^^^  . 

'rhe  brcakci^.is  iilso  arr.itijgeii  to 'opcit  aiitoiuatit'al^.  o  ifvcJ^r  " 

k»a<l.     Tjie.  :ittxili:!ry;  feedvr   wiriV  iiri<  J«M^j>e<l  iilto"  tl|ic  luts  iMrs 
1)11  each  aker.iiateiiiu'lu/fJHidg^i.-. These  O'lutcctiuiis  arc  made 
throngh-fiiitoiitJitic  circititbr^akvrp^^^^^  s<.»  that  in.  cai»t;><)^f  tin?  grjajjixt-* 
ing  .of  the  lHt?*.ljaT,  Mi^jciitrvof  :irt5;brH  'ot  the  auxiliary 

ftcders   w ill   iKj>V.-}roniul   till-   tir«tiinded   bridge  -tV)  llie  next   >ec 
iioiv   invond.    ,<  Hi   eiuli    aneb<>r  l»ridge   bite,>;i«xiliiiry_  feeder    is  ■ 


■   liglitning  ;irre>ter.     A  pUilforiii  ib.  built  along  tlie  lower  eliord<i{ 

ihe  truss  from  which  accei'S  to'  tlie  block  signals  .(n«>l  sjiown ".jii' .    brokett  IW  a  striiitf.  in-^ttlati>r  inid  cV>jint'«s[it«iv  thr>rugli 

,■  the;  illtist ration)   is  provided  by  slw^rt  hulders  and  alsof  by  otlw ^  ■  iVcivcu^^  breaker, t<)Aliebus^: b^  .ca+rieij 

ladders  to   a   platform   njion   tlie  up]>er  ebor<l.     '11ii<   upper   pliiV     'diirecUylbro^^^  i'^-'-nHtie   friMti  :<'• 

tunn  is  Mirrtmnded  by  a  liand  rail  to  which  are  .itiaclusl  the  sup-    :' 


porting .  frame?!   i»f  the  circtiit   breakers.     The  .arrangeineni  .afuir 
cf>nnections  arr  -nch  th:.t  an  attcMidaijt  caitttot  4n  any  T\:ay  ,cbnie^ 
in  contact  witli  live  parts  of  the  circuit.  .;■-    >v  ^'^•.■r-''-..^\'-C:-^'^.i, 
CiJit'iiiiry  CabU's: — ^l-'ach  of  tlie  two  c^iteitary  cables  wliu'li  ,^.tlp- 
.port   the    copper   conductor   eousi.<ts   of   .aii    extra    high    strengtii 
;■';.■  steel  cable  y/i<>  in.  in  diameter  aiiil.  inadp  ttl'  of  'scvcTal  hKivy 
.-•■;,  strands.     The  sl^ccl  iir  t-acll  strand  h;«s  ait  iiltitnatc   strengllv  of 
_'(K).ooo  lbs.   per   sq.    iii.   and   each    strand   is   heavily   galvanizeil 
riie  conii>lete  cable  has  a  .>>treng(h  of  .?.v>5c»o  lbs.     The  cables  ari 
strung  between  the  bridges  with  a  .sag of  <j  ft.  at  ntean  temper.i 
lure  and  are  dead  ended  and  anchofiHl  at..cach  aticlior  bri<lg:c 
/;;-^.through    specially    constructed    insulators    designed   to    st.'ind    arr 
electric  test  of  50,ot)6  volts  and  a  working  load  of  JO.fKio  lb>. 
The  cotiductor  wire  or  trolley  is  supp<,)rtcd  from  the  catenary 
..cables  by  means  of  triangular  hangers  of  viirying  lengths.  s]>aced 
A,  .10  ft.  apart.    These  hangers  arc  so  axljustcd  in  length  that  the 
>;.:'.  irolley  wire  is  maintained  in  a   horizontal   jiosition.  being  0  in!. 
''"sMjcIow  the  cables  at   the  ini<ldle  [loiiil  of  the  span.      The  hanger> 
\.';'  consist   of  a   jiair  of  dntp   forgetl    .-teel   jams   which   <ng;ige   tlu 
groove  of .  tlu-    win-    ;ind    .irt'   clamped   by    nuans  of  a   malleable 
iroii  A',  screwed  down  upon  the  tlireade«l  porlioiis  of  the  jams  . 
/.:     The  sides  «>f  the  iriaiigli    are  tlieii   screwed   iiitb  the   V   an«l  .iri. 
•\ '--.'iioltcd  into  the  calen.iry  cables  above.     .\  spacing  jHece.  the, same 
-;-■■'   length  as  tile  hangers  completes  the  trijingle.  .',(,-  '-'•:.. 

.\t  each  anchor  bridge  it  is  necess.ary' to  pnuidt  an  histilaloi 
in  the  trolley  wire.  This  insulator  is  the  piece  of  apparatU'^ 
-iiown  beneath  the  bridge  in  the  illustration  and  consists  of  two 
bron/e  en«l  castings  to  which  the  ends  of  the  wire  are  bolted 
I  Wo  parallel  sections  of  impregnated  hard  wood  arc  fastened  to 
these  eastings  ami  lo  ilu-  lower  .sideS  of  these  wooden  strips  am 
secured  renewable  pieces  of  copper  \vii;c,  the  .wire  on  ciich  picw 


M  W      II  \\  I  \     Ft.HTk<' 


395 


.AMERTCAN    ENGINEER    AND    RAILROAD    TOIRXAI 


TOBER,    1907. 


AMERICAN    ENGINEER    AND    RAILROAD    JOURNAL. 


399 


a 
;  CO 


o 

S 
O 


(d 


o 


y. 


t/5  < 


-c 

CO 

2^ 


1-  c 

►Jo 


X  C 


2o_ 


«r- 


c  o 
lots 


EiSr- 


C 


c 
'O 

u 

o 
.  o 

X 


c 


¥ 

c 
U 


OS 

B      . 

—  be 


Ed 
By. 


CD 


•_    O         (N 


'aj:  • 


'Si 

>>  : 


C'Si 


CWS     C    tn 


!  o  >  i_  c  i/^  i- 

rjx  o  -Sr:      '^ 
73     M     X 


fe^ 


as  cH.     c 
o  s  "  — -c^  J; 

t-  3  C  >.  ^".O 


o 
.Z 


u 

o 
"c 
D 

u 

o 


-      X 


9^ 


:^^x-' 


c  o 


C   O  P-. 


■^     C-T- 


00 


OS  o  I-.  e«M  ■* 

•.■5  CC  O  «;  ®  52 


«s«oo 


en 


O       rl       e* 
t-     l~      t- 


X         CO 


00 


o 


3 
U 


c 
U 
U 


-  o 
r  o 

/.^ 

u 
u 

—  o 


c 
.  ™ 

en 

<y.   I 


§2 


:u    u 


■J 


•/'. 


a 


•r  o 
:£  " 
X  K 


.0  O    .j;   £    C 


bc 

~   3 


E^~T! 


;j  _ .—  c.  i 


9^ 


o  o 

U 
00 

IN 


O 
is 

e« 


!r  1-  °  L      o  u 

O    o  w    CO    v.    o»S    ^r* 

x    :::<^    < 

tC        M  «  TO        M 


£S 


o  o 
^  o 


X     . 

o 


r  c 

(J 
X    . 


^        u 


^  n 
o  ■ 


„  1- 
;—  o 


i-;r-S<»= 


o 
-  o 


u 


c      be 

;  "  u 
I  at  .- 


;^  -5  « 


'    3  O 

cs-x 


N  X 

C^  —  ^ 

Sxu^cs 


b£u£^ 
CO       rt  r" 


c 


o 


XWX 


o  evu5 


i.~  CO  t~  06  c:  c  r-  oJ  M  ^      iri      to  r^  X  c.  c  '-  IN  «  ■*  o 


•7    •  ?■->  = 
i  w  c 


CO 

k.  o_l, 


bt  3 


o 


0^ 


c  I-  5 
Wo  M 

^^ 

u   o    3 


u  ^-      ■  — 


5 


«    .1: 


^  ^  j^ — 


-  ?  o 


o 

>  *^ 


d      u  i; 


o 


CO 


C 


,..-^ 


,«  £  -J  i  U 


5;.=       ^?-5 


^  .-,     s:.  .-  ^ 


-r     a    -S^  ■" 


-.=  5CtS« 


■^  USS 


Xu>^—*-       ^       ^'"^ 


■^."   in        TT: 


^  X  u:  ^  ?^  r-  i-  i^ 


CO    CO 

U.3—  u 


„  CO 


be  5 


'~>U 


«  ct; 


o 


cat-  t»  0  c 


:3      5 

o  S  S 

V.  ■"  .n 


P'O  3  c  -^  -J  CJ 

<b.^.i:-S^' 


:  =  -.:>      c 


■3    .■^• 

CO 


3    t^.i 

.1    il   o 

-^  E> 


•^  ox 

ii  §'-^■3 


3U 


U.O      r-i      W     XZ, 


t^  00         CS  O         r-  W 

CO  O  —         r-  I- 


—      X 


C  c: 


.-c^    y^y.y.?^    y. 


M        •* 


o  c  t-  X  c;  c  '-' 

r^  r-  ^  r-  r- O!  ©i 


6    ^ 


=  =    •    -^   •- 


bC 
3 

to 
U 

U 
•      -^      A 

2  y     u 

c-r  t^ 
^  ?  ^£ 


'**♦-'  o 

o; 


■3  '^  V 

■".^ 

.£   CO   u 

eo  o  ti 
_     X 


u 
u 

.  c 


O   X 


> 
"cO 

> 

MX 

•-^ 


CO 
X 


:  :=  be 


=  u      3:^ 


ec  T, 


if 

;x 


sJ   r<  ^     .        ^  >  .- 

iJ.tr.t;'^    .2!  1-   •  —  .;: 

o  ■.  r?— jj*^  ^_v  f.^ *— . 


o  .2  c  o      =  "' 

3-  a'-i  c  o  o- 

U     '^     ^ 


_  ■"  X  X     .  3  -J 

;i3  CO  CO    u  =  ^  — 


CO 

>         ^ 

CO  X.3 

1.  c 
C 


^      be 


c  o 
7.x  ^ 


—   •  o     •:: 


■2     -«Ii-i 


^w 


■.!5      ts  r-^  X  CJ  o      "-I 
"'       Ci  ®  C  O  I-       I- 


-*  o  c  t- 

1- 1- 1- 1- 


30  c-  o 
c-t-OB 


XX 


2-u-^' 
xxu:; 


ec  -^  »C3  c 

oc  X  xc 


■  o  •- 


'■Si 


i;  c«  ©<  o 
3:         > 

£  c  c  « 


.r:c-'<=: 


c:u 


"7  CO  _ 
•a-c  CJ«  3 
.l;.t  -  "  ''^ 


:    O   O 


.-.  o»  sc  -^r  • 

»  O!  c;  c.  : 


^  u 


0  0  2--. 


5    C5    O 

V-  C  m 


"S  "  -^  ,,ai! 


-o  3 


S'*  M  3> 


^a 


3  3  t« 

.  ji=io 
.5  §^ 


I         S         CO 

"So     -S     '^ 
n^     "     " 

CO  o 

CO   3^ 


i,   'J 


"C        •- 


K       -3 


« 

w 
be 


:-X3c^J 


^" 


o  o" 


"i^  "  17.3'  '-''it-'  -  "  .- 
^>  3'f-r=i:i^.=Jc^ 


-•U 


c.to 


a;  J* 
x-J 


O  3 


:=.^e 


'^  >>  ;■'  3  — 


6C  u 


J",  ^ 

3  c 


a   s:x:-   i'-Sz   ^cc 


.:;  o 

3 


M!J 

X 


s  (3  1,     , 


6c  i.  m  .• 

.2  3-i«  c 


^C 


f* 


—  W       M-*OOr-30       C3  c       — 


C5  o  «-•  e^* 
—  INS*  e< 


O  CD  t*  X 


CiO  ^  « 

01  ec  p:  ft 


feeder  through  the  circuit  breaker  to  the  bus  bar.  Upon  the 
next  bridge  these  conditions  are  reversed,  so  that  each  auxiliary 
feeder  is  divided  into  four  mile  sections. 

Both  rails  of  all  tracks  are  bonded  by  means  of  No.  0000  com- 
pressed terminal  flexible  bonds  placed  around  the  fish  plates. 

Electric  Loco.motives. 

These  locomotives  were  illustrated  in  this  journal  in  May. 
1906,  page  184,  and  reference  can  be  made  to  that  article  for 
details  of  mechanical  construction  as  at  present  we  will  but 
briefly  outline  the  general  mechanical  features  and  consider 
more  fully  the  electrical  apparatus,  which  was  but  briefly  touched 
upon  before.  >:    ;r;     I'v^- 

The  specifications  under  which  the  locomotives  were  built  re- 
quired that  each  should  be  able  to  handle  a  200-ton  train  in  a 
service  requiring  stops  about  every  2.2  miles,  operating  on  a 
schedule  of  over  26  miles  per  hour.  They  were  also  to  be  able 
to  haul  the  same  weight  train  at  from  65  to  70  miles  per  hour 
and  a  250-ton  train  at  60  miles  per  hour.  It  was  required  that 
gearless  motors  should  be  used  and  that  all  the  weight  of  the 
motors  should  be  carried  on  springs.  Siiue  the  locomotives  are 
to  operate  on  600  volt  direct  current  part  of  the  time  the  specifi- 
cations called  for  four  motors,  in  order  that  they  might  be  op- 
erated in  the  usual  series  parallel  relation. 

The  two-truck  type  of  locomotive  was  adopted,  after  careful 
consideration,  as  being  the  one  best  adapted  to  meet  the  con- 
ditions imposed.  The  underframe  is  necessarily  of  very  heavj 
construction  as  it  has  to  carry  the  full  power  of  the  locomotive 
from  the  center  pins.  It  is  located  as  low  down  as  possible  in 
order  to  get  a  direct  pull  from  the  draw  bar.  The  cab  is  built 
up  of  a  framework  of  Z-bars  and  covers  the  whole  of  the  under- 
frame. 

The  running  gear  consists  of  the  two  trucks,  each  nwunted  on 
four  62  in.  driving  wheels,  and  spaced  with  centers  at  14  ft.  6  in. 
The  armature  of  the  motors  is  mounted  on  a  spool  which  sur- 
rounds the  driving  axle  but  does  not  bear  upon  it.  This  sikjoI 
is  carried  in  bearings  on  the  field  frame  and  is  connected 
to  each  of  the  driving  wheels  by  seven  large  pins,  project- 
ing from  the  flanges  on  the  ends,  which  fit  into  correspond- 
ing pockets  formed  in  the  wheel  center.  The  pins  do  not 
fit  tightly  in  the  pockets,  there  being  a  clearance  left  for  the  in- 
sertion of  helical  springs,  which  arc  wound  with  their  turns  pro- 
gressively eccentric.  These  springs  are  put  in  place  under  com 
pression,  both  longitudinally  and  horizontally.  By  this  method 
all  of  the  power  from  the  motor  is  transferred  to  the  wheeK 
through  a  yielding  connection.  The  weight  of  the  motors  is 
carried  on  a  steel  frame  entirely  distinct  from  the  truck  and 
pivoted  over  the  journal  bo.xes.  From  this  frame  the  weight  is 
carried  by  springs  on  which  the  lugs  of  the  field  structure  rest 
The  adjustment  of  these  springs  determines  the  portion  of  the 
weight  that  is  carried  by  them,  the  remainder  being  supported  by 
the  armature  quill  or  spool.  The  backward  torque  is  trans- 
ferred to  the  truck  frame  through  rods,  which  permit  a  certain 
amount  of  vertical  motion  in  the  motor. 

Armature  Windinf;. — The  active  armature  winding  is  closed 
upon  itself  and  is  not  connected  directly  to  different  commutator 
sections,  as  is  usually  the  case  in  direct  current  motors.  It  is. 
however,  indirectly  connected  to  the  commutator  through  the 
preventative  leads,  which  are  a  feature  of  the  Westinghouse  de- 
sign of  single  phase  motor.  The  active  winding  consists  of  sev- 
eral coils  in  each  slot  with  one  turn  per  coil.  The  function  of 
the  preventative  coil  or  leads  is  to  reduce  to  a  low  value  the 
short  circuit  current  caused  when  the  brush  passes  from  one 
commutator  segment  to  the  next  These  leads  serve  the  same 
function  as  preventative  coils  used  in  alternating  current  work 
when  passing  from  one  tap  to  another  of  the  transformer.  In 
fact  the  armature  in  one  sense  may  be  considered  as  a  trans- 
former with  a  lead  brought  ont  from  each  coil  to  the  contact 
piece,  the  various  contact  pieces  being  assembled  together  to 
form  a  commutator. 

There  are  several  brushes  per  holder  and  both  brushes  and 
holders  resemble  closely  those  used  for  direct  current  work. 

Field  Winding. — The  field  winding  is  of  the  compensated  type 
and  is  arranged  in  two  circuits,  viz..  the  main  field  coils,  which 
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are  placed  around  projecting  poles  on  the  field  core  and  pro- 
duce the  active  field  flux,  and  the  compensating  field  coils,  which 
are  placed  in  slots  in  projecting  pole  faces  and  serve  to  oppose 
the  armature  magnetomotive  force  and  neutralize  the  reactance 
of  the  armature.  The  compensating  coils  remain  at  all  times  in 
series  with  the  armature  circuit,  whether  the  machine  is  being 
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WAORAM     OF    LOCOMOTIVE    CIKCUITS. 

operated  by  a  A  C  or  D  C  current.  Since  during  normal  direct 
current  operation  the  field  coils  receive  twice  as  much  current 
per  armature  ampere  as  when  using  alternating  current,  and  since 
the  active  field  coils  in  each  motor  are  joined  permanently  in 
series  and  only  two  leads  pass  from  the  field  frame  for  this 
purpose,  two  motors  are  operated  as  a  unit  and  the  separate 
held  circuits  of  these  motors  are  placed  in  series  or  parallel,  as 
desired,  according  to  the  current  being  used. 

Controller  Circuits. — One  of  the  illustrations  shows  a  diagram 
of  the  locomotive  connections.  In  direct  current  operation  the 
four  motors  are  arranged  in  two  groups,  and  during  acceleration 
these  groups  are  connected  in  series  and  then  in  parallel.  Dur- 
ing alternating  current  operation  each  separate  motor  unit  re- 
ceives power  at  variable  voltage  from  the  auto  transformer.  The 
switches  are  interlocked  so  that  the  circuits  used  exclusively  for 
one  type  of  current  cannot  become  active  when  the  other  type 
is  used. 

Referring  to  the  illustration  showing  a  diagrammatic  view  of 
the  locomotive  circuit  and  considering  first  the  direct  current 
operation,  switches  2,  3  &  12,  13  or  1,  4  &  i'.  i4>  according  to 
the  direction  of  operation,  are  closed  so  that  the  main  field  cir- 
cuits of  each  motor  are  connected  in  series  with  their  respective 
armatures.      For  startitiff,  switches   S,   M  i    and   J   R  are  closed, 
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thus  connecting  two  complete  motor  units  in  series  with  each 
other  and  with  eight  sections  of  resistance.  As  the  speed  in- 
creases switches  R  i,  R2,  R3,  and  R4  of  one  motor  unit  and 
switches  RR  i,  RR2,  RR3  and  RR4  of  the  other  unit  are  closed 


in  succession,  thereby  increasing  the  voltage  in  each  unit  imtil 
the  two  are  in  series  across  the  line  without  resistance.    Switches 
8  and  18  are  then  closed,  thus  placing  a  resistance  in  shunt  witl 
the  field  winding  and  tiiereby  weakening  the  fields  and  increasing, 
the  speed.    This  is  followed  by  closing  switches  9  and  19,  whici 
further  weakens  the  field  and  increases  the  speed.    The  speed  ;r 
this  point  is  considerably  more  than  Vz  the  normal  running  speed 
The  next  movement  of  the  controller  handle  opens  switches  8,  «> 
18,  19  and  Jr  and  closes  switches  J,  G  i  and  M  2,  thus  puttini; 
each  motor  unit  in  series  with   fc  ur   resistance  sections  and  in 
parallel  with  each  other.     It  will  be  noted  that  the  transfer  frorr. 
series  to  parallel  is  accomplished  without  opening  any  motor  cir 
cuit   and    without   short    circuiting   either    motor    unit.      Higher 
speeds  are  then  obtained  by  cutting  out  the  resistance  from  the 
circuits  by  closing  switches  R  i,  RR  1,  etc. 

During  alternating  current  acceleration  no  resistance  what 
ever  is  used,  the  speed  changes  being  obtained  by  variable  volt 
ages  from  different  taps  of  the  auto  transformer.  The  first 
movement  is  the  closing  of  switches  6,  7  &  i,  4,  or  3,  2  and 
16.  7  &  II,  14  or  ij,  13,  according  to  the  direction  desired.  This 
places  the  main  field  circuits  of  the  two  motors  of  each  unit  in 
parallel,  thus  giving  one-half  the  field  magnetism  per  armaturi 
ampere,  as  is  given  during  direct  current  operation. 

There  arc  six  running  points  with  alternating  current,  each 
corresponding  to  a  certain  voltage  impressed  upon  the  motor 
circuits.  For  changing  from  one  voltage  point  to  another  on 
each  auto  transformer,  use  is  made  of  three  small  preventative 
coils.  These  coils  are  essentially  auto  transformers  having  a 
ratio  of  -2  to  i.  Referring  to  the  diagram  showing  this  connec- 
tion it  will  be  observed  that  the  motor  unit  receives  current  from 
the  middle  connection  of  the  coil  whose  terminals  are  joined  to 
the  middle  points  of  two  other  coils,  the  f)Uter  terminals  of  which 
are  connected  to  taps  on  the  main  transformer.  In  shifting  from 
one  running  point  to  another  the  lower  tap  is  opened  and  a  con- 
nection is  made  with  a  tap  four  points  higher  up  and  so  con- 
tinued,   eacii    time    the    lower    connection    being   opened    and    the 
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new  one  closed  at  the  top.     Thus  at  no  time  is  the  motor  circuit 
opened  or  the  transformer  winding  short  circuited. 

Switches. — Each  switch  used  in  the  motor  circuits  is  operated 
by  compressed  air  of  80  lbs.  pressure,  which  is  controlled  by 
valves  operated  by  an  electromagnet,  which  in  turn  is  controlled 
by  a  current  from  a  20  volt  storage  battery,  the  battery  being 
charged  by  an  induction  motor  driven  direct  current  generator. 
The  switches  arc  arranged  in  groups  and  are  conveniently  lo- 
cated in  each  side  of  the  center  :iisle  of  the  locomotive.  The 
location  and  arrangement  of  all  the  apparatus  is  shown  in  the 
large  illustration  giving  a  cross  section  of  the  locomotive. 

The  master  controller,  a  top  view  of  which  is  shown,  is  of  the 
drum  type,  the  drum  siiaft  being  revolved  by  means  of  a  handle 
resembling  the  throttle  lever  on  a  steam  locomotive.  The  re- 
verse lever  is  mechanically  interlocked  with  the  operating  lever 
of  the  controller,  so  that  all  circuits  must  be  dead  before  the 
reverse  lever  is  thrown  from  one  position  to  another.  The  row 
of  knobs  seen  in  the  rear  of  the  top  of  the  controller  are  push 
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luttons  for  performing  certain  operations  not  connected  with 
lie  main  controller  lever  or  reverse  handle,  such  as  putting  the 
rolleys  and  third  rail  shoes  up  and  down  ;  resetting  the  main 
ine  circuit  breakers;  operating  the  track  sanders  and  ringing 
ihe  bell.     These  different  operations  are  actually  performed  by 


THIRD    RAIL    SHOE    AND    PNEUMATIC    ATTACHMENTS. 

compressed  air,  the  push  button  merely  completing  the  circuit 
from  the  storage  battery  to  the  proper  air  valve  magnets.  The 
bell  and  sanders  can  also  be  controlled  by  the  foot  pedals  shown 
in  one  of  the  illustrations.  In  front  of  the  motorman  are  air 
pressure  gauges,  a  speed  indicator,  a  direct  current  ammeter,  aii 
alternating  current  ammeter  and  an  electrical  pyrometer,  the 
latter  instrument  indicating  the  temperature  of  the  motors. 


One  of  the  illustrations  shows  the  third  rail  shoe  and  its  mech- 
anism. This  shoe  must  be  capable  of  being  held  by  spring  pres- 
sure downward  against  an  over-running  rail,  or  upward  against 
an  under-running  rail,  and  must  also  be  capable  of  being  lifted 
to  clear  any  ordinary  obstruction  along  the  track  where  the  third 
rail  is  not  used.  The  shoes  are  hinged  from  a  framework,  which 
in  turn  is  hinged  from  the  face  plate  on  the  truck  frame.  The 
shoe  frame  may  be  thrown  outward  in  a  horizontal  plane, 
or  upward  to  an  angle  of  45  degs.  from  the  horizontal  by  a  toggle 
joint  arrangement,  which  is  operated  electro-pneumatically. 
When  the  framework  is  in  a  horizontal  position  each  shoe  is 
held  in  place  by  a  spring,  so  that  it  resists  motion  in  either  an 
upward  or  downward  direction.  The  control  of  this  mechanism 
is  interlocked  with  the  alternating  current  trolley,  so  that  when 
the  trolleys  are  up  the  shoes  are  also  up  and  when  the  shoes 
are  down  the  trolleys  are  also  down;  the  trolleys  can.  however, 
be  pulled  down  when  the  shoes  are  up. 

In  the  cab  are  two  air  compressors  driven  by  compensated 
motors  of  the  same  type  as  the  main  motors.  The  circuits  to 
these  are  controlled  automatically  by  the  air  pressure.  There 
are  also  two  motor  driven  centrifugal  bk)wers,  which  furnish  air 
for  cooling  the  high  potential  transformers,  rheostat,  and  the 
four  large  motors. 

This  air  enters  the  motors  at  the  armature  shaft,  passes  around 
and  between  the  armature  windings,  Hows  outward  through  the 
held  coils  and  escapes  through  perforated  caps  in  the  frame  of 
the  motor.  In  addition  to  keeping  the  motor  cool  this  scheme 
also  prevents  the  entrance  of  any  dust  or  dirt. 

The  locomotives  measure  34  ft.  6  in.  over  bumpers  and  weigh 
approximately  90  tons.  The  motors  have  a  normal  rating  each 
of  250  h.p.  or  i.ooo  h.p.  per  locomotive.  They  were  built  by  the 
Baldwin  Locomotive  Works  and  the  AN'estinghouse  Electric  & 
.Mfg.  Company. 


ALL-STEEL  PASSENGER  CARS. 


Hudson  Companies. 


The  Hudson  Companies  are  receiving  the  tirst  order  of  fifty 
all  steel  passenger  cars,  which  arc  to  be  operated  in  their  system 
of  tunnels  and  subwajs.  The  design  of  these  cars  was  preceded 
b>'  a  most  careful  study  of  the  difficult  conditions  under  which 
they  are  to  be  operated,  which  demand  that  the  cars  shall  be  ab- 
solutely fireprcof.  that  they  shall  be  arranged  for  the  most  con- 
venient and  rai)id  loading  and  unloading,  ^'UkI  that  they  shall  be 


York  City,  below  the  Hudson  River,  to  a  point  near  the  Penn- 
j\'vania  Railroad  terminal.  From  this  point  they  continue  as 
subways  parallel  with  the  river,  with  stations  at  the  Erie  and 
Delaware,  Liickawanna  &  Western  Railroad  terminals.  At  a 
point  midway  between  the  latter  two  stations  a  pair  of  tunnels 
pass  bL'low  the  river,  emerging  in  Xew  York  at  Christopher  and 
(ireenwich  streets,  thence  continuing  as  a  subway  along  Chris- 
topher to  9th  street,  and  thence  imder  0th  avenue  to  33rd  street 
1  here  will  also  be  a  branch  running  west  as  a  subway  from  near 
the  Pennsylvania  Station  in  Jersey  City. 

Work  on  all   parts  of  thiii  system  is  ik>w  in  progress  and  it 
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as  light  in  weight  as  possible  in  order  to  permit  of  the  greatest 
acceleration  and  thus  be  capable  of  running  on  a  high  speed 
schedule  with  stops  varying  from  ^4  to  V2  mile  apart.  A  study 
of  the  accompanying  drawings  and  description  will  show  that  all 
of  these  conditions  have  been  fully  complied  with. 

The  tunnels  and  subways  of  this  company  are  located  under 
and  on  both  sides  of  the  Hudson  River  and  consist  first  of  a 
twin   tunnel   extending   from   Fulton   and   Church    streets.   New 


is   expected  that  the  section   from  Christopher  and  9th   streets. 

Xew  York,  to  the  D.  L.  &  \V.  terminal  in  Hoboken,  will  be  in 

operation  by  January   i,   1908.     This  will  then  be  followed  by 

other  sections  as  rapidly  as  they  can  be  completed.     The  second 

section  to  be  put  in  operation  will  probably  be  the  subway  on  6th 

avenue.  •  .^-    -  ■  .     •    ■■  ■.  - 

.■■'•■■■  ■■  i  ■ 

The  service  m  these  ttnmeTs  will  consist  of  trains  of  as  many 
cars  as  are   demanded,  to  a  maximum  of  eight,  running  at  as 
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are  placed  around  projecting  poles  on  the  laiil  rore  and  pro- 
duce the  active  field  flux,  and  the  compensating  lield  coils,  which 
are  placed  in  slots  in  projecting  pole  faces  and  serve  to  oppL>se 
the  armature  magnetomotive  force  and  neutralize  the  reactance 
of  the  annaturc.  The  compensating  coils  remain  at  all  times  in 
series  with  the  armature  circuit,  whether  the  machine  is   being 


,''1  :'■  -',_:'■'■■'  ■'    «iiAOKAH  OK:  LocoAiwiivt  ciKu(  I fs.  .■; ;  ^s  /'    ••;  ■v^' 
•^pcrated  by  a  A  C  f>r  DC  current.     Since  during  noVnial  diroc! 
current  operation  the  tiCld  coils  receive  twice  as  miuh  cnireni 
per  armature  ampere  as  when  using  alternating  current,  and  since 
the  active   field  coils vindurb   uiptor  arc  joiired  permanenth    iii. 
>crics  an<l   only   two   lea<ls   pabs   from   the   field    frame    for  thi^ 
lUtrpose,    twi>   nioturs   ,ire   operated   a^   a   unit   and    tlic    -<.par.itc 
lield  circuits  of  thci>e  motors  are  placed  in  scries  or  parallel,  as 
desired,  ajceoKtirig  to  the  curreiil  being  used.       :.  vV  ■  '.■.■..-.;•. 
.  .X;"*;;!^/*)//^;^  C7rfc«i/5,^Onc  of  the  illustrations  shows  a  diagram 
v»i  the  locomotive  connections.     In  direct   onrr<.nt  operation  the 
four  motors  are  arranged  in  two  groups,  and  during  acceleration 
these  ferciups  aj:ej  coin^ectediij  scries ,  ni\i\  then  in  parallel.     I  )ii  r 
mg  alternating  citrrciu  bpcnition   each   separate   motor  unit   re 
<-eives  i)o\Ver  at  variable  vf>ltage  from  the  auto  transformer.    Tlv 
■'uitclTv.-'  are  interlocked  so  that  the  circuits  used  exclusively  for 
one  type  of  cufrent  ciiniiotb^^  the  other  type 

IS  Used.-       ,  :     .";•"■.'■■■'•  ;,  •v.;■^^^?;^ /;;.:,;.',•',/■'•■;  "'"^^,.-y,-;.; .•■■■;. V  ■■;;■. -^ 

Keferring  to  the  iHustratitm'siiowiiitr  a  dingranimatic  view  of 
ihc  loct*motive  circtiit  and  considering  first  the  (lirvct  curreni 
operation,  Svv'itxjhi^s^i; If  &  i^,  13  to 

tli^  direct if>ii  of  operatioWj,  arc  etpsed  sjS  that  the  main  field  rir- 
cirits  of  CiRlv  m«;»t-''»T.  are  coilJKiic*!  in  ^eries  with  their  respective 
;irmatnj;e-v    .Kor>t:)rtmg,  .switches  S.   Alt,  and  J    l<  :ire  clo.-M-d, 


-'t^  <rr0yr»O 


--     UJ.\<.K.\.\I    A|iO\VrX<;    MKTIIOI*  ok    SHIKUNC;    .•\UtO- rR.VV.SFOK m  I  u 

■•-■'■:■"  •'^■''•:'' Vt.<^;-.:- ■■vV'Vv^""'--"^  '■'  ''•"'■■S'-'^;"   •    '^■■^■'r','  '■  ' 

rini^  "connect iiig.  two  complete  motor  units  111  series  witli  each 
ittlitT  and  with  eight  si-ctions  of  resistance.  As  the  speed  in- 
creases switches  K  T,  K  _».  R  .^  ;ind  K  4  of  one  motor  unit  and 
-uitehes  lil<  I,  KR_',  KK,?  and  KR4  of  the  other  unit  are  closed 


in   succession,   thereby    increasing   the   voltage   in   each   unit   unti 
the  two  are  in  series  across  the  hue  without  resistance.     SwitchC" 
.S  and  iS  are  then  closed,  thus  pl.iiinj;  .1  resistance  in  shunt  vvii! 
tile  lield  winding  and  llieiein    weakening  llie  lields  and  increasini 
the  speed       This  is  followed  by  closing  switilies  y  and  19,  whie 
further  weakens  the  field  and  increases  tlu    -peed,      1  he  speed  .•.;" 
this  point  is  considerably  more  th.in  '  j  the  normal  running  specu' ' 
The  next  niovenient  of  tiie  coniroller  liaiKlle  opens  switches  8.  v, 
iS.    10  and  Jr  and  closes  switches  J.  (.  1   and   M  2,  thus  putliusl- 
each   motor   iiiiil    in   series   with    f<  nr   resistance  sections  and  iu 
parallel  with  each  otiier.     it  will  bi   noted  th.it  the  transfer  fron 
series  to  parallel  is  accoiiij)lislied  witliont  oiieiiing  any  UKJtor  cir- 
cuit   and    without    short    circuitiiii;    either    motor    unit.      lliyhc.' 
speeds  are  then  obtained  In   cutting  out   tlie  resistance  from  th' 
circuits  by  closing  switches   Ri.   RR  1,  etc.    •■,.::■.: 

During    alternating    current    aceeleraiion    vo    resistance    what- 
ever i-  Used,  the  s|>e«;d  ehaiigts  being  olnaiiuii  by  variable  volt 
ages    t'roiu    different    laps    of    the    auto    lr.■msl^lrmer.      The   tirst 
.movement    i-   the   closing   of  switches   (>.   7   v\    I.   4.   or  3^  2-^'iii«'' 
i<>.  7  \   II.   14  i.r  !_',  1,^.  according  to  ilie  direction  desired.      1  ht> 
|il.'u"e-  tlu    ni.iin   lield  circuits  of  the.  two  motors  of  each  unil  it:. 
li.ir.iIK!.    1I1U-.   i;i\iiig   one-half  the   field   niauueii-m    per   armatnre' 
:  ampere,  .IS  is  given  during  direet  current  operation:  ■    •';>••:<^  ':   J 

riuTe   are   sis    running   points    ujtli    .tlienialini;    cnrreiit.   eatli 
.corresp(»nding   to    .1    certain    voltage    unpicssed   upon    the   motov 
circuit.s.      I-'or   elianging   from  mie    voltage  jKjint   to   another  ofv 
e.'ich  auto  irajisfotiner.  :;tise  is  niad^v  o.f-  three  .small  preventative 
coils.  .    J  hese   otils    ;ire    essentially    .into    transformers    having,  n 
ratio  f»f  J  to   1.     Referring  to  the  diaj;r;im  sli.iuinii  ilii>  eoiiiiec 
tiou  it  will  Iw.-  observed  tli.ii  the  inofor  jmit   receives  current   I'roai.. 
the'middle  connection  of  the  coil   whost'  terminals  are  joined  lo 
the  mi<Idle  points  of  two  oiiier  Coils,  the  outer  terminals  of  wliiclV 
are  c'Mineeied  lo  tajis  on  the  main,  iransfoniur.     In  shifting  fi'onV 
one  running  pi. iiii  to  another  the  lower  tap  is  opetieil  aiul  a  con 
nection  is  ma<Ie  With  a  tap -iout";  points  higher  up  and   so  coif.-' 
tnilterl.   C'lcli    tinu     the    lower    eMniierii.in    beiny    op«'iu<!    and    the- 


TOi*  VJKW  z**!^;*!  A>'TI;;K   i'OXrKOl.l.lK. 


;;^Tiew:  one  cIomW  at    the  l-.p       1  liiis  :it  H*i  time  is  iju-  in- >u t  circuit :; 
'.opened  or  the  I  i.ni-iornur  winding  short  circuited  ••.  .^  Y  A". 

■'•;    .STzt'/'/f/ztW.— Each  switi  li  n-id  in  tin    motor  circuit-  is  opcrateit.. 

by   com|)ressed    ;iir  of   Hn    lb-,    ijresstire.    which    is   controlled    by 
:    yalyi-  ..|.,r.ited  by  an  ejeetromagnct.  whjch  ill  luni  is  controlleil 
by  a    tin  rent    from  a    36   volt  stonige  battery,   tlu    liattcry   Wing 
^.'-ch.irged   1>\    an    iii<Iiuti'«ii    in..i(.r  driven   direct   curreni   generatof. ., 

■.;.!  he    switches    ;iri-    .•irranged    in    i;n>np-    .•nui    .-ir*-   «on\enientl\     I" 
.  ;-cated    in    i.ieli    side   of   tjie   center   ai-K    of   the   locomotive.       I  he 
location  .nnl  arrangement   of  all   the  .ipp.iratus  is  shown   in   the. 
large  illn-iralioii  s^ivitig  ;i  crOs.s  section  of  tlu-  locomotive...;-';.'-", 

The  master  controller,  a  lop  view  of  which  is  shown,  is  of  the 
drum  t\pe.  the  rlrnni  sljaft  being  revolved  by  means  of  a  handle 
reseinbliiiu  the  throttle  lever  on  .1  ste.im  U>eomotive.  The  re- 
verse lexer  is  ineclianieall.\  interlocked  with  the  operating  lever- 
of  the  coniroHer.  so  that  all  eircuits  must  be  dead  before  the 
reverse  lever  is  thrown  from  one  position  to  another.  The  row 
of  knobs  -Jeen  in   the  rear  of  the  toi)  pf  the  controllei:  are  piish 


M  M>:;i  K. 


I'.iiT 


.\mi:kk.\.\    i:.\(.i\!:i:k  axd  kailkuad  ioikxai. 
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uttoiis    for    pcrfonninjj   certain    "ipi-r.-iiion--    not    rmiiuctid    with   . 
If  main  controller  lever  or  reverse  handle,  such  a>  puttinj-  the 
rollcys  and   third  rail   shoe>  up  and   down :    roetiinji   the  main 
me   circuit    breaker> ;   oi)eratinj;    the   traek    -an<ler>   and    migiiig 
ite  bell.     'J  hese  ditTerenl   opiratioiiN   are   actuallv    perf< >rnu'<l  by' 


TH IRD    RAIU  .SHOP     AXO    PNKVH.VTir    ATTArHMFXTft.       .•••-,■-. 

compressed  air,  the  push  buttoit  merely  cuniplctinj;  the  crrcuit 
Irom  the  >itira!ie  Uatlery  to  the  propi-r  air  valve  mayncts.  The 
beil  and  saiiders  can  also  be  controUeil  In  the  foot  pedal>  ."'hown 
)n  one  of  the  illustrations.  In  front  of  the  inult<nnaM  arc  air 
i^resfurc  gauges^  a  speed  indicator,  a  direct  ciirrifi»t  antiiieKf^  aw 
ahertialinj;  ciirrent  ammeter  anil  an  electrical  pyrometer,  the 
luUvr . jiistruineut  indicutiHg  the  tem|>eraUire:,at.  the  jiit>lt)rft. 

>^-:;'.!^^>;;f ALL-STEEL  PASSENGER  CARS.  .■./';';:- 


rile    Ihid-Min   Conipanie>   are    receivini;    the  -Urst  tir^kT  i»i  '>*ly  • 
•all  i>lcel  piisscnjicr  cars,  which  are  to  be  ojierated  in  liuir  systeni 
4>f  tunneK  and   >«ubwa\S.      i  he  ♦le-'isi!!  of  llH>e  car-   ua-   pneedetl 
In    a  .mo>t    earrful   -tnd_\    of   tlie   (litVuidi    condition-,   under    which, 
they  are  t<v  be  o|rerated.  which  deiiiand' that  the  car>  -hall  be  ahr^ 
-oluteK    lire|)ri  of.  that   thev    -hall  be  arfanjuefl:  for  the  uiv>siVcoi;vf 
vrnient   and   rajnd   lo.-idinu   aial  ind.i^idingi.  ;uh1: that' thvy,  >halt  j:>e 


..   t>iie  !i>f  the  ilhiMrations.>ho\vs  the  third  rail  shoe  and  its  mech- 
anism.    'I  his  shoeiunst  be  capable  of  beinji;  held  by  spring  pres-    ... 
Mire  downward  aj^airuM  an  over-runninji   rail.  <<r  iipwanl  against 
an   innleT-runnin.ii:  rail,  and   must  also  be  capable  of  b«.ing   lifted 

■ji(\  i'lear  atiy  ordinary  oh.>tructton  along  tlic  track  where  the  third 
rail  is  not  used.     The  shoes  are  hinged  from  a  framework,  which 
in  turn  is  hinged   fnnn  the   face  plate  <*n  the  truck  frame       i'hc 
>hoe    frame    may    be    thrown    outward    in    a  .ln»rizontal    plam;' 
•  M  upward  to  aii  aiigle  of  45  degs.  from  the  horizoniat  J^-aJoggK 
j«>itTi     arrangeiiieirt;;    uhich     is     operated .  eleciro-^ptuumaticiilK. 
W'lu-n    the    framew<>rk    is    in   ;i   InVri/ont.iI    iHisiiioU    each    -Imc    j*^ 
hebl   in  place  by  a  spring.  si>  that  it   resi-i-  juiotion  in  either  an 
upward  or  tlowiuvard  directitm.    i'h6  tHiiUrid  of  tJiis  "iiH'chani«in    . 
i>j  interlocked  with  .the  aUeriiathig  ctirrent  tfolk-y,  >«>  that  when 
the   tr<>Ue.\-   are   up   the   shoe-   are  also   up  aird   when   thv  shoes 
are  dovyn  the  tridle\.-  are  also  dovvn ;  thvH!''idleJkS.:i:;iji,  liLH*4j;ycr, . 
be  pullwf  <K>w>i  Vvheii  the  shines  arc  np.'^>>/):_'^:^'-^':':-)-;J ::^:- ^x^J/:\.':-}:'; 

In   the  i"i\t  ate  t \v6  air  c<»iupr.cs$oi^s ,  tifiv^MV" , by  <•« unpcnsated 
mot<»fs  >ol  the  ^same  type'  as  the  hiailv  motors.     Tht'^  circuits  to 
these   are  coiitroneil   .lutomatic.illy   by  the   ^lir  pre-Mire.      Ihtrt 
aTi^/iJ-so  '^^'"  'wotor  (Iriven  ccmrifiijjar blowers.  wItivU  furt'i-h  ;«ir  , 
IVif:  cooling  the  higjt  tHitoiuiaT  trciit^Ktritters;  rht^pista 
four  large  uiotors.\  /-.  ■.   /  -.•.;■>'■  ^-^'c?  .^^^ :;':-'.•  ■l^:"•^;:^/<:.;V  '':%. 

This  air  enters  the  motors  at  the  firmnttifc  shaft.passcs  nrvttrrd 

..juul  between  t Ik-  armaiuri    windings,   llows  -ituvvard  throjigh   the 

.:lJKrhlo»ilsHiid:cseapcs  through  perforated,  caps  ;intlie;  frame  of  ' 
the  ii!^i"t<»r.-    Ill  ,addili<»n  to  keeping  the  nuttor.-oaot  .t4ii«« -Jscljeme 
a-lso  preyehis  the  entratice  of  any  dust  <*r  dirt       :""     .'    'z^.-      - 
The  l(K-omoiive-.-  mea>ure  34  ft.  <>  in.  over  bumpcTs  ami  *^ipii  V 
approximately  90  ions.     The  iiiolots  have  a  noriivi}  ratmg  each.,". 

•  .Vif  250  hj),/'or  -iXtoo  hp.  |»cr  l<.>ix)niotivfc_.  1'ht->-;-;werc  ibwlt  by  the 
I'.ahhvin  r-oconiolive  Works  and  the .  VViSlioghifrtts*.  .  Kleclrn  tK 
^il ijj.   Coiupai»y;    ';  /         ■  .  .-  -/  '  '  .,'  \ 

,Vfir1c  City,  V'^^'^v  the  Ilitdson  Kivx*r,  tt»  a  point  liear  the  l\nn 
. "r-»\''yaiMa    Railffwid  terminal,     hnmi   this  i*»itu   they  Cfrntinttc.  a*. 
:  Siiivways  iKiratlei  with  the   river,  Aviih-taiionsai  the   l->ie  and' 
Mehrware.    l^ackauvintKi^^  \    W  e-iern    HaiirrK-id    tvruunals^.      Ax    h 
pititit/  inidwiiy 'befwex'iv  iIh-  latter 'tjiio'yslations  a  pair  «»f  ittnners;. ' 
pas>-b<low  the  river,  emerging  iiv  Ke'w  A*<»rk  at  CJiri>topher  an«i 
(ireeuwieh   streets,  thenee  conrintjii;iu   as  a   -ubw ay  along  C'hri'- 
t«ipl;ef  to  glii  «.tree1.  and  tlunce  luuUr  (ith  avenue  to,  .?.ud  strett. 
•'fht+iv  ttjil  atstr  be  a  branch  ritiinhtg  We>K  j»s  a  subW.ay..t^^       nC'iT 
the  t'enn>iylvania  istatioir  in  Jej>«;>  City.vfi=  -  :;^: /. // ;>  j    ■-';    •   'v 
;•..  iVVVjrk;>Mj.  aU:'  pahs  of  ibv>  ^ysti'm-:^ !<►  i*>*v-:iiti:i^^ 


»•".-'■■ 


■'■.as  light  in  wei.yhi  a-  ixissible  in  ordi  r  to  ])erniit  of  the  greatest 
: '«iccelcration  an<l  thus  be  e'apable  of  nnming  «>n  a  high  -peed 
sclicflule  with  stojts  v.irying  f roni  ' .?  to  'j  miK'  ai)ari.  .\  -tudy 
of  the  accompanying  drawin.iis  and  <lescription  will  show  that. all 
of  those  conditi<ms  have  been  fully  cotni)lied  with.  .  ^=-.-..'  :■  ;; V  { 
The  ttumels  and  subways  of  this  conipanVi  are  ;h>cated  tinder 
and  on   l)oth    sides   of  the    Hudsoti    Ri\er   and   consist    first  pf  a 


FRAME  OF    Al.I.-STKF.r.  C.VR    r»l»rK.<---^tfiMl.«irtX  COMPAXIKS. 

.':if  expected  that  the  sect icm  fnnn  Ghristopher  and  gth  street'. 
Xew- S'ork,  to  the  P.  L.  &  \V.  terminal  in  lloboken.  will  be  in 
•  operation  by  January  1.  kkv**.  This  will  then  be  followed  by 
other  sections  as  rapidly  a-  tiny  can  be  contplete»l.  The  second 
sectioii  tof  bi;  piif  in  operation  will  probably  be  the  5ulnva\  rm  6th 
a,veirt6fc^.;:\ ;:;/■,.;.-.:•  .%••.  .  ■  ,.'  i'-.  :."'•..  '.v^-' 

The  service  in  ttiese  tunnels  will  consist  of  trains  of  us  manv 


twin   tunnel    extendiiig   from    i-ulton   and    Church    streets,   N^w;:   iars  as.  are  de«watjdcd»  to  a  maximum  of  i^ight.  ..rUDuiiig  ■at  a*^; 
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SKCTIOV   OF    HUDSON    RIVER    TUNNELS    SHOWING   fl-fv-SKANCE  OF  ALL-STEEL  CARS. 


iliort  headway  as  safetj-  will  permit.  These  trains  will  operate 
on  the  multii)ie  unit  system,  taking  current  from  a  third  rail. 
Direct  current  of  650  volts  pressure  will  be  used,  being  furnished 
by  a  large  power  house  located  in  Jersey  Citv.  with  such  sub- 
>":itions  as  are  needed.  I'hc  whole  system  is  of  the  double  track 
type  with  lo(jps  at  the  ends. 

I  he  feature  of  the  problem  requiring  the  greatest  amount  of 
nilention  is  the  one  of  han<lling  the  enornK)Us  crowds  of  people 
during  the  rush  hours,  morning  ai>d  evening,  and  of  this,  the 
matter  of  rapid  loading  and  unloading  the  trains  is  the  most 
dit^cult.  It  i>  on  this  point  that  the  present  rapid  transit  facilities 
in  .\ew  York  City  are  the  weakest.    It  is  believed,  however,  that 

■  the  arrangement  of  platforms  and  design  of  cars,  which  arc  to 
be  used  by  the   Hudson   Companies,   will  eliminate  most  of  this 

"trouble.      At    terminals,    where    the    larger    number   of   peojile    :tre 


tbc  cai^  and  having  an  imobstructed  platforhY.  tbe  car  can  be  un- 
loaded ver\  rapidly  and  at  the  same  time  the  doors  in  the  oppo- 
site side  being  opened  will  allow  it  to  fill  in  the  same  length  of 
time  without  any  confusion  or  crowding. 

ihe  illustrations  show  the  apiK'arance  and  construction  of  the 
cars,  as  well  as  a  section  of  the  lUHnel  Ix'low  the  river,  in  which 
they  will  he  o]X'rated.  I'rom  this  it  will  be  seen  that  the  car  is 
of  the  all  steel  type,  being  absolutely  fireproof,  even  to  the  seat 
cushions  and  backs,  which  are  covered  with  a  metal  fabric  in 
place  of  the  usual   rattau. 

The  desire  10  use  a  center  door  made  it  impossible  to  <lesign 
tlve  car  with  the  section  below  the  window  sills  in  the  form  of  a 
plate  girder,  as  has  been  done  in  most  of  the  all  steel  short  haul 
cars.  It  is  also  undesirable  to  support  the  car  entirely  from 
plate  yirdcrs  in  the  vmderframc.  as  this  would  add  too  greatly  to 


l.NDKKKKAMK   OF   AUr-sTEEL   CARS — HUUSON    COMPANIES, 


to  be  handletl.  it  is  planned  to  have  a  platform  on  either  side  of 
tile  trains,  one  for  loading  and  the  other  for  unloading,  and  the 
cars  have  been  designed  with  a  wide  door  in  the  center  of  the 
car  in  addition  to  the  large  doors  at  either  end.  and  the  end 
bulkhead  of  the  car  has  been  omitted  to  give  free  access  to  the 
end   doors.     Thus   by   opening  the  three   d<Tors  on   one   side  of 


the  weight.  Hence  the  car  body  and  its  load  is  supported  en- 
tirely by  a  truss  frame  occupying  the  whole  side  of  the  car  be- 
tween the  plate  and  sill.  This  truss  is  arranged  in  five  panels, 
the  center  door  occupying  the  middle  panel.  The  bottom  chord 
of  the  truss  is  a  6  in.  channel  forming  the  side  sill  and  extend- 
ing continuously  from  end  to  end  of  the  car  and  the  top  chord 
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the  car.  I  lie  side  sills  arc  the  6  in.  channels  already  mentioned. 
The  iKilsters  arc  of  the  built  up  type  and  carry  the  spring  draft 
jrear  in  the  center  between  the  sills.  The  needle  beams,  of  which 
there  are  four  between  the  bolsters,  are  composed  of  angles  set 
lietween  and  secured  to  the  longitudinal  sills.  King  posts  are 
secured  to  the  center  sills  at  the  needle  beams  and  truss  rods 
with  turnbuckles  transfer  the  load   from  the  center  sills  to  the 
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is  a  similar  channel  forming  the  side  plate.  The  vertical  parts  of 
th€  truss  are  8  in.  channel  posts,  spaced  uniformly  and  placed 
between  the  pairs  of  windows.  Below  the  window  sills  these  posts 
arc  braced  by  diagonal  nutnbvrs  to  the  bottom  chord  and  above 
the  windows  they  are  reinforced  by  angle  irons  and  steel  plates, 
which  arch  over  the  pairs  of  windows  and  are  riveted  to  the  top 
chord.  At  the  center  door  the  top  and  bottom  chords  are  rein- 
forced by  bulb  angles,  as  is  also  the  bottom  chord  below  the 
end  doors.  This  truss  is  designed  to  carry  the  entire  weight  of 
the  car  with  the  full  passenger  load  and  give  a  fiber  stress  not 
to  exceed  I2.0(X)  lbs.  per  square  inch  in  any  part. 

Undcrframc. — The  underframe  consists  of  6  in.   I-beams  act- 
ing as  center  sills  and  running  continuous  from  end  to  end  of 
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side  truss.  I  he  end  sills  have  been 
made  unusually  strong  and  consist  of 
vertical  plates  reinforced  by  angles 
top  and  bottom,  being  curved  to  the 
contour  desired  for  the  end  of  the 
car.  Connection  is  made  to  the  cen- 
ter and  side  sills  by  heavy  cast  steel 
knee  pieces.  There  are  also  two 
heavy  steel  castings  riveted  to  the 
center  sills,  which  extend  upward 
about  8  in.  above  the  buffer  casting 
and  act  as  a  stop  to  prevent  the  tele- 
scoping of  the  car  platforms  in  the 
event  of  a  collision. 

Side  Shcathin<i. — The  sheathing  of 
the  ends  and  sides  of  the  car  con- 
sists of  steel  plates  f/i6  in.  thick. 
These  plates  are  riveted  to  the  truss 
frame  after  the  latter  is  in  place  and 
none  of  the  rivets  which  hold  the 
frame  in  place  pass  through  the 
sheathing ;  thus  it  is  possible  to  re- 
move the  sheathing  plates  for  repairs 
without  disturbing  the  truss. 

The  roof  is  supported  by  angle  iron 
carlins  bent  to  the  proper  contour 
and  spaced  about  14  in.  apart.  To 
these  are  riveted  the  1/16  in.  steel 
plates  which  form  the  roof.  These 
plates  are  coated  on  both  sides  with 
lead  and  all  seams  and  rivets  are  sol- 
dered to  make  them  water  tight. 
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Doors. — The  six  doors  in  the  car  are  all  of  the  sliding  type, 
being  supported  by  ball  bearing  hangers  running  on  a  track  at 
the  top.  A  piece  of  rubber  hose  is  attached  to  the  edge  of  the 
doors  to  prevent  the  possibility  of  pinching  the  fingers  or  catch- 
ing the  clothing  of  the  passengers.  The  doors  are  of  pressed 
steel  and  are  operate<l  l)y  air  cylinders,  the  piston  having  a  stroke 
of  about  13  in.  and  a  rack  and  pinion  being  used  to  increase  the 
movement.  J'he  operation  of  the  air  cylinders  is  controlled  from 
air  valves  located  at  the  en«ls  of  the  car.  A  system  of  electric 
signals  is  provided,  which  indicate  by  means  of  a  bell  or  light  in 
the  motorman's  cab  when  all  of  the  doors  are  closed  and  every 
door  must  be  closed  before  the  motorman  can  receive  the  signal 
to  start  the  train. 

Interior  Finish. —  The  interior  is  linished  with  i/.^j  in.  steel 
plates  as  head  lining  and  side  panels.  The  window  guides  and 
post  covers  are  also  steel  plates  pressed  to  the  projjer  form.  The 
floor  is  made  of  monolith  cement  laid  on  galvanized  Keystone 
iron.      The    top    ^urt'aie   of  the    tl<tor    is   coated    with   a    laver   of 
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cement  containing  abont  .>o  i)er  cent,  carborundum,  which   forms 
;i  hard  wearing  surface  and  gives  a   secure  ftxjting. 

The  seats  are  all  longitudinal  and  consist  of  a  steel  framework 
•on  which  rest  cushions  and  backs  covered  with  a  metallic 
fabric.  The  >eats  were  maiuifactured  by  the  Kale  &  Kilbinii  Mfg. 
Co.  Partitions,  which  c<jnsist  of  steel  plates  extending  to  a  little 
above  the  shoulder  of  a  seated  pas.senger.  are  provided  as  shown 
in  the  plan  of  the  car.  The  top  edge  of  the  partition  is  fitted  with 
a  I  in.  pipe  bent  to  the  proper  curve.  These  partitions  are  high 
enough  to  torm  a  support  to  the  passenger  and  thus  obviate 
the  disagreeable  effect  of  the  sudden  starting  and  stopping  of 
the  trains.  .\  vertical  hand  rod  is  located  at  ericii  of  the  seat  ])ar- 
titions.  extending  from  the  seat   to  the  ceiling  lixture  which  sup- 


ports the  hand  strap  rod.  These  posts  are  intended  as  a  con- 
venient support  for  standing  passetigers. 

Each  car  is  lighted  with  thirty  to  candle-power  incandescent 
lamps.  There  are  two  lamps  in  each  vestibule,  and  switches  are 
provided  so  that  the  current  may.  be  transferred  from  the  two 
vestibule  lamps  in  the  end  occupied  by  the  motorman  to  the  two 
lamps  in  the  destination  signals.  In  addition  to  the  regular  light- 
ing equipment  there  is  an  emergency  equipmeiu  of  four  lamps  in 
each  car.  which  are  supplied  from  a  60  volt  storage  battery.  In 
case  the  power  should  go  off  the  line  the  emergency  lamps  would 
be  continued  to  be  lighted  from  the  battery.  The  battery  con- 
sists of  30  cells  having  a  discharge  rate  of  1  '4  amperes  for  eight 
hours  and  is  so  connected  that  it  normally  floats  on  the  line.  The 
batteries  were  furnished  by  the  Gould  Storage  Battery  Company. 
The  head  and  tail  lights  of  the  train,  there  being  two  of  each,  are 
the  ordinary  type  of  oil  marker  lamps.  The  heaters  are  of  the 
panel  type  placed  below  the  seats  and  were  furnislied  by  the  Con- 
solidated Car  Heating  Company. 

Control  Equipment. — The  latest  type  of  Sprague-General  Elec- 
tric multiple  unit  control  is  used  and  a  number  of  improvements 
have  been  made  in  the  material  used  for  insulation  in  order  to 
render  it  fireproof.  The  control  equipment  of  each  car  includes 
a  current  limit  relay,  which  provides  automatic  acceleration  of 
the  train  with  predetermined  current  in  the  motors.  This  relay, 
however,  does  not  prevent  the  operation  of  the  master  controller 
at  less  than  the  predetermined  current  if  desired. 

Eacli  car  is  provided  with  two  160  h.p.  motors  known  as  the 
GE  No.  jd.  This  is  a  specially  designed  motor  for  this  service 
and  follows  very  closely  the  Q\i  60,  the  difference  being  in  the 
armature  speed  and  some  improvements  in  the  commutation. 

Trucks. — The  motor  and  trailer  trucks  were  built  by  the  Bald- 
win Locomotive  Work*  and  are  shown  in  the  accompanying  il- 
lustration. They  are  of  the  M.  C.  B.  passenger  type,  and  the 
motor  trucks  have  wheels  with  cast  steel  spoke  centers  and  rolled 
steel  tires  held  on  by  double  retaining  rings.  One  wheel  on  each 
axle  has  an  extended  hub  uixjn  which  the  driving  gear  is  shrunk. 
The  wheels  of  the  trailing  truck  are  of  the  solid  steel  forged 
type  and  were  made  by  the  Standard  Steel  Wheel  Company.  The 
motor  truck  has  a  wheel  base  of  6  ft.  6  in.,  34M  in.  wheels  and 
a  6  in.  axle,  while  the  trailer  truck  has  a  wheel  base  of  5  ft.  6  in., 
30  in.  wheels  and  a  4^  in.  axle. 

These  cars  were  designed  and  built  under  the  direction  of  Mr. 
L.  B.  Stilwell,  consulting  electrical  engineer,  and  Mr.  Hugh   Ha- 

zelton.  ;*^0"'-    " 

Of  the  50  cars  ik>w  heing  delivered  40  of  the  car  bodies  were 
built  by  the  American  Car  &  l-oundry  C«impany  and  10  In  the 
Pressed  Steel  Car  Company. 


HF..AVY  P.\C1F1C  TVPE  LOCOMOTIVE- 
PACIFIC  TYPE  LOCOMOTIVES. 

Richmond,  Fredericksuukg  &  Potomac  R.  R. 


The  Baldwin  Locomotive  Works  has  recently  delivered  to  the 
Richmond,  Fredericksburg  &  Potomac  Railroad  six  large  Pacific 


-RICHMOND,  FREDERICKSBURG   &  POTOM.\C  R.AILR0.\D. 

type  locomotives,  which  will  be  used  for  both  freight  and  pas- 
senger service  on  that  road.  These  engines  have  a  large  boiler 
capacity,  a  steam  pressure  of  200  lbs.,  22  x  28  in.  cylinders  and 
7i  in.  driving  wheels.  They  weigh  230.800  lbs.  and  have  a  trac- 
tive effort  of  31,100  lbs. ;:     ,• 

This  railroad  company  operates  about  125  miles  of  road,  form- 
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tlu  ..II  I  lu  -i«K  -ill>  ;tn  ilu  (1  in.  rliaiiinl>  iilliiHh  IlUlltiiilud. 
I'lif  li..l^tti-.  .in-  (pf  tlu-  iMiilt  11])  t_\in-  ;iinl  cnrr\  ilu-  xpriiii^  'Iralt 
yi.if  111  iIk  (.-iiitir  iK'tuiiii  itu-  .-ill--.  Ilu  iiirdU-  ln-.iiii'-.  (if  which 
ilun-  .iri'  t'iur  hitwiiii  ilu-  l)i>I-ur~,  :ir<.-  r.  >iniii>-.i  <1  cit'  an.t'k'S  set* 
lulwi-i'ii  and  M'iMiri<l  !<•  tlu-  l<>iiiiiiii<Iin;il  -.ilK.  Kiiiir  pc>st«'  iire 
^I'lMU'iil  111  ih*.-  (.HiiliT  -.ill-  al  ilu-  iK-i.-<lK-  lii;iiii>  aiul  truss  reds 
mill    inniliiu-klr-   ir;m-fir   ihf   lnad    tnnii   llu'  cfiiur   -ills  to- the'' 


.\7  ■■''-,;  "-iv>K-VlK«".i>F'.«?Vt^^^  r,*K,"H<'l»t»N    itlMfAN'lK.o.' 

rS.;vs»WlJIJ>t  ^♦)l;Mfl|c^i»vrilim^^^lh  pkiii.      Tlu   vtriical  part>  ..i 

ibe-  tfit«»s>rc/i|l'  in;  cftanw^  spaced    unit'.  .rmU-   and   i)lao»-<l 

iKHvvctiT.tFic  }>air>'oi AViriilAWs,   I'.elmv  the  \vin(li>u  -ills  tluse  pn-i- 
ari-  hraci'd  In    drayoiial  nu-iiiii-,-r^  t<*  tlic  Ix'tiMi))  cliord  and  alwi 
ihc  \viii<U>u«<  »lu-y  an-  iHiniotord  l>y  anjilc  iron>  an<I  >ucl  plalv-. 
vvlvich  arcli,H>yof-  iht- iwiirs  or wjikIows'  antl  are  rivcteU  to  the  top' 
;choi!4.  .:y^t  llie  cent'er  dof^^^  t(»p  and  l»oltoin  ilioid-  .in    iiin 

forced  U\  Inillf  anijIeS.  as  i>  a?M>  the  hottoni  cli<>rd  IicIkw  tlu- 
end  doors.  'J  lii>  truss  is  designed  t<»  carry  the  entire  weis'tt  <>t 
the  car  Avitii  ^He  full  pa'^SA^iTUtr  kiad  and  ji've  a  I'lUer  .stress  n-t 
t<ii  fxeeedf  jj,<iii«>  U»«i.:'|)er  ssquare  inch  in  airy.  part. .;    ,  .'iV  ■ . 

J^Hiivrftiiuw—Vhi-   nndt-rfratne   o<>n>i-t-   of  fi   in.    t-lteatiis   act 
i»iK  ii-s  ceniAXsrlh,.  and  rnnninx   ci>iitinu»ni>   fruui   eiui   to  end  pi. 
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INIIKIOK-    OK     ALI.-STFKI.    CAR — IIII'SOX    C<IMP.\NIFS. 


-itle   iru--.      ill'-  I  nd   -ill-   liavc  hecit-:  :' ' 
iiKuK-  iimi-nall\   -irinii,'  and  ccpii-ist  ot    ■'•. 
verticil    jiLile-    reirili  ifted    by    anple---- ■_..■. 
lop  ;ii)d   Imtloni.  Itein.u  curved  to  the    ';  ; 
contour    desired    tor    tlie    einl    of    the.  ?  .': 
car.     Ci'inu-clioii   is  inaiji    to  tht    ctn-.-' 
ler  an<l  ^i«le  sills  liy   heavy  cast   stetl  "'■;-. 
kiHe     pieces.        I'lun-    are    also    two  '  .■ 
Iiea\>     -teel    castin.u>     riveted    to    the  •-.' 
emu  I     -ill-,    which    extend     upward',  :,;. 
al>-iiil    S    ill.    aloui    tlu-   liulYtr   castinii  ;  j-^ 
aiul  act   .1-  a   -top  to  jirevnu   tin    tilc:.  '    ' 
seiipinj;   vi  the   car   platiorin-    in    tju'.}^'^'- 
event  of  a  c«dlisioil.'    ■"•  ''.'•■. .  ^."-'v  .'.•,.  •.  ' 

Suli-  S!iitttliiug,.-^-'y\\K    sluathing-of ■;  ~- 
tile    end-    .md    -id<-    nf    the    car    con-.\';„ 
sist-    <»f    steel    (ilale-    i/l(t    in     thick. y/' 
Ihese  plates  are  riveted  to  the  trus*iy-:  •• 
frame  after  the  latter  is  in  place  and.'-   • 
none    of    the    rivet<    which    hohl    the ;  -' ' 
frame    in     i)lacc     JKiss     through     the.,r.^ 
sheathinii ;    thus  it   is   iM»ssihk'   to   re-:.;::: 
m<»\e  the  sheathing"  jilate^  f<>r  repairs  ^.■• 
wiiluait   <l!stnrhing  the  truss.  ;.^  ' 

The  roof  is  supported  In  angle  \t(>\\  ■^..'■' 
carlins    bent    to    the    j)roper    contour  /jV 
and   spaced   about    14   in.    apart      To  j!  .; 
these   are    rivete«l    the    l/iO   in.    steel  :.',-' 
plates   which    form   the    roof      These; 
plates  are  coated  on  both  sides  with. ;  •; 
lead  and  all  seatns  and  rivets  are  sol-'', 
dered   to   make  them   water   tight.      ..'.> 


■.V  ■.  •'^»^;^ 
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l>ooi-s.—  lhi    -i\   .lot)!-,    in   tho  car  are  all  of  the  type, 

in-ing  siipiK)rto<i  I)\  h.ill  l)i;irinK  liau^vrs  rumiiiiK  on  :i  track  at 
the  lop.  A  piivc  ot  rul)lRr  hixv  i>  attaohoil  to  the  e(li>c  of  the 
doors  to  prevent  the  possibility  ot  pinc-iiiiin  tiie  tinj4;ers  or  catch- 
ing the  cU)thinK  of  thv  passongors.  Ihc  «l<K>rs.  arc  of  pressed 
N»ecl  and  are  operaled  h\  air  cyliii<lcrs.  the  pt>lon.  haAiilj»  a  stroke 
o|  aliout  13  ill.  ai;<l  a  rack  ami  pinion  hrin.u  n-'e»l  to  increa-^e  the 
inoveinciu,  i  he  operation  ol  liu-  air  c\iiniUr>  j.>  eonirolleil  from 
air  valves  located  ai  ilie  eiid>  of  the  <ar.  \'\VMein  ot'  electric 
Mgnals  is  provided,  which  indicate  li\  nieaii>  of  a  hell  or  light  in 
the  niotornian'^  eal>  when  all  ot  tlie  <lo\»rs  arc  cJose«l  and  every 
iloor  nuist  he  elo-ed  In- tore  the  iiioiornian  cm  recVtye  th<*  siffuM 
ii>  >tart  the  train. 

httcrtor  I'iiiish.^i'hK'^  initrior  is  iini^heii  uiiii  i ,  3,j  in.  steel 
plates  as  hea<l  lininii  and  >ide  jianel-  I  l-r  uinilow  !iili<les  and 
post  cover-  ari-  al>o  steel  plate-  i)re--ed  to  the  proper  fonu.  The 
iloor   is    made     .1'    in..nolitli    cement    laid   on   jiahani/ed    keystoiH^ 

iron        I  lie    to))    -nrinte   .if  ihv    lloor   i-   coawd    with    a    la\er   of 


. •  •    ,•  ....V *+•>*;.. t^K  .   .VJOU»K     i;Kr4  K  --Ut.ttMi.S.  C«,»WWNI.tNi  •;•...     \ 

ciineiit  .•..lUaiimiL;  al'i.iii  j;0  per-cvitC.  .carh.  .rniichiiii.  which  f'irnt- 
a  hard  wearn-m  -urface  ;tnd  yive>r  a  securv,:f<M»tin};{;,,  ..?.;■•.!,,  v., _.. 
.  rile  seats  are  all  lonyiiu(hnal  and  O'iisist  .if  a  steef  fraiiVtvvork' 
-Oft  wliich  rcsl  cii-inoiis  and  hicks  covered  with  a  ineiallic 
lahrir  I  lie  sviil?*  w'eri'  niannfacinr<il  h\  the  1  lale  vV  Kilhnrn  Mfy. 
Co.  Partitions,  which  con-ist  of  sreel  platev  exteiidiiig  to  a'tttfe 
above  the  s|i,,nlder  of  .a  seated  passeiiyer.  are  pfovi<Ie<l  a-  '•hown 
m  the  plyti  of  the  car.  The  top  edyeof  lite  jvartition  is  lilted  with 
a  I  in.  pijje.  heni  to  thi'  proper  curve.  Ihoe  partitions  afe  high 
eni.t:«lv  t«':f<*jrni  -a.  .sitpj)ort  ii»  the  i)assvnRcr  and  ihits  <Hiviatc 
the  disaKreeahlv  efTecl  of  the  smlden  -lartiiiy  .iiid  vfoppinjj:  of 
the  trains.  \  Vertical  hand  loij  is  located  at  i-\c])  of  ihe  seat  p.riJT: 
litioiis,  extending  from  the  seat   to  the  ceilinu  li.Miire  which  s«p 


i)orts  the  hand  strap  rod.  TheSe  posts  ;*re  imcndcd  as  a  con- 
venient siipiKjrt  for  standing  passengers. 

Kach  car  is  lighted  with  thirty  to  can«ne  power  mc;in«lescent 
lamps.  Ihere  are  t\\<i  lamps  m  each  vestilniU-,  and  switches  are 
provided  so  that  the  current  may  be  transferred  from  the  two 
vestibule  lamps  in  the  end  pccnpiv<l  by  the  niotornjan  lo.the  two 
lamps  in  the  destination  signals;  In  addition  to  the  regidar  Hght- 
inti  iipiipmeiit  there  i>  an  emergency  e<pjipmenl  of  fotir  lamps  in 
each  ear.  w-hich  are  -upp'lied  from  a  (x)  volt  storage  battery.  In 
ca^iC  the  jinWief  shotdd  go  off:  tlie  line  tlie  enuTgeiWy  lainp*  would 
be  cotninned  t'o  be  lijfhied  from  the  battery  Ihe  battery  con- 
sists of  30  cells  having  a  discharge  rate  of  i '  .<  amperes  for  eight 

-  hours  and  is- sj)  coinnctcHl  ih.tt  it  iiornially  lloats  oti  the  line.  The 
1  >atteries  \t».*re  -fuVnishcd  b>  t In-  (.i« ttild ;  Sti.»ragv  lihtterj-  OrtUf>an>-. 
The  hea<l  and  tail  liuhts  of  the  train,  there  beinjjiJ^o^»f  each,  are 
the  ordinary  tvpe  of  oil  marker  lamps:  "I  bo  heaters  are  of  the 
panel  ly|K-  placed  below  the  -^eaJs  ^(^ivl  were  furnished  by  the  Con - 
MdidatedC'itr  II eating  C<niipan\:.-vv  .-.;v:." 

't.Cn^jiirol  /ujui/'ini-4ii.-^^  x>i  Spraj[iie-iu-neral  lilec- 

iric  innltipie  nnit  cotitrol  is  rj.s»-d  add  .1  nilinber  of  improvements 
ha\e  been  nuule  iir  the material  used  for  in-ulaiion  m  order  to 
ren<ler..it  lireprtMjf.  The  coirtr<^i  tnjinpnurntrif  eatli  <5ir  includes 
;i  cnrrcm  Uniit  JHjljij .  \vhieh  i>rovi<ie>  atUomatic  acceleration  of 
iFie  train  with  jire<leterniined  currein  in  the  motors.  Ibis  relay, 
however,  «kiesatot  prevent  the  operation  of  the  Tnasi4;r  controUqr. 
.(I   less  than  the  j>redetermitvedtnirreilt  if  desired..-    .    ;,'  ^  \'.       :^' 

['■'\  Jiach^ /eai^./^ii*  |»ri.»vitie(l  with  fivp  'iXn^^h^iK^  ni«>tors  kp«^»«  as  the 
•tiK  Xo.  Jtx     fltis  is  a  speeially  des'^tied  tnouvr  for  tlris  service 
aiid  follow-   very  closely   the  <ilv<(i,  tiK-  dittVrenee  U'ins  in  the 
armature  -peed  an<l  .-ojiie  improvemetvts  in,  the  Voiiunutatioii. 
r.  y>«i!fritWOH'  tiioiiVip  and  t raib*r  trtivks  WA-re: Jnrii^^^  ISald- 

w iij  i;.4 K'onvVt iye  Works  and  are  .sht>M>n.  iii  thi-  ai"*'* •tnpany ing  il - 

,lu-ir;;tion.  They  are  of  the  A).  C.'  It.  ]i;4s-cngci'  type,  and  the 
Miuior  trucks  have  wheils  wilh.-ea.si  5leel  siioke  t  ctuers  and  rolled 
st ee I  t iri»s  hebr  •  •«-  ^ '>  •  '■  ►nbli-  ret ainiit^  riii jf .s,    X}nc-  yvtieel -«iiit  each 

ia^le  has  an  esteiuted  huh  iit><>it  Avbich  itie  <tHving  jjeiit  is  slinink. 
'riie  wheels  (.f  the  tr;iilinv:  trtK'k  ah-  rit  the  sojid  steid  forged 
type  and  were  niadt  hy  the  .^laitdard  Steel  \V  hee.l  .l"«.»tupanv.  The 
mjnor  irnck  has  a  wbei  I  bas<-; >iC  (* 'ft.  ij  in,.^|<j  tH.  ^wluvlf  a«d 
a  6  in.  axle.  wlHlt-ihe  traile.r  irMCfe  lias  ;k  wbetd  Jj^se.^vC  5  ft...6 
.?o  in.  wheels  and  a  4*i  in   a\le.,   '  '  .    'c    ^    •  '         '       \ 

riiese  car.s  were  <lesiyjied  and  buih'  vntdvr  the  dirt'CtwMi  <tf  \l+. 
L;  14,  Stihycll.  ,«iii-nhtiij;  <  Jecrrn%l  v-it^ini^^r.'aM^/ Ali^^^  ^Ja 

'-'  ( )f  tlie  i3»  cars.  iN^w  Ik-iii^  Vl^d'^ere^l  4<i  of  tlie  car  bodi*-  wire 
built  by  til*:  XuurieaVi  Car  A**:  .K«mjidry  Coi;iJ|«an>  and  lo  by  iIk' 
I'reysed  StecT  iCar :Coi?ip;u>y-    -  T''-';'-"/" -r'^'""   .^:-^' '     '  '    '   -"  '  "  ""' 


iiiAW  r  \(  11  K    iM'i    i.iu  oMuiivi:     KicaMO.\"ii.  1  Ki;pt:Kicivsr;i4<c  .s.  i:oii)M.\ij  Jc.vu*ko.\j).. 


•--^PACIFIC  TYPE  LOCOMOTIVES. 


Rich \ju.vp.  l'RKtiKkKksi:i'i«i  x\;  PotomAG  R.  ft/ 


The  r>aIdwitV  I^icomotive  Works  ha-  rec-iiity;  dehvefed  to  the 
,J<iehmoitd.  i-redericksburg  iK:   l\>toiuac  Raiir<.>a<l  >i.?v  large.  Pacitic 


ly|n.'locom( Hives,  wtiich  will  be  used  tor.  bolt bfreigl it  and  pas- 
;sei)gcr  service  on  that  road.  These,  engines  have  a  1:iri;c  boiler 
capacity,  a  steani  prvssuie  «,>f  aoa.lbs.,  jj  M  \^  hi.  cyliiKlers  and 
Ji^  inv  driviui»  w  heels.  Ihe^  ;vl  e^dr  ii,^i  i.8orf  Ib^;  ai^  Jiave"  a  tE»c-^ 
tive  effort  of  5i.t<^)o  lbs. -;A  ;  •.    ...^-  :^:^^l  -^1.   ;.^    .-V'  ■ 

•  V'rht?^  raiJtO|.'i<l:  coiiipain  oi»eraie>  abeiql  .< ijj  mifci?  ot^ 


■',  --.:'-  -  "V-  ■'V*V  ■' 


406 


AMERICAN    ENGINEER    AND    RAILROAD    JOURNAL. 


ing  a  direct  connection  between  Richmond,  Va.,  and  Washing- 
ton, D.  C,  running  through  Fredericksburg,  Va.  The  control- 
ling grade  northbound  is  .()  of  one  per  cent,  and  southbound  .8 
of  one  per  cent.  The  passenger  traffic  is  very  heavy,  the  trains 
often  consisting  of  twelve  or  thirteen  Pullman  cars,  but  the 
freight  service  is  practically  all  first-class,  the  average  speed  of 
freight  trains  on  the  line  being  about  35  miles  per  hour.  These 
locomotives  are  intended  for  both  classes  of  service  and  will 
handle  1.450  tons  northbound  and  1,100  tons  southbound.  In 
passenger  service  they  are  expected  to  haul  the  heaviest  train 
on  a  schedule  of  3  hrs.  30  min.  between  Richmond  and  Wash- 
ington, the  distance  being  116  miles.  There  arc  live  stops  on  the 
run  and  slow  speed  at  several  points.  It  is  expected  that  after 
some  track  improvements  are  finished  these  locomotives  will  be 
put  on  a  schedule  of  2  hrs.  30  min.  between  Richmond  and  Wash- 
ington, having  but  three  intermediate  stops.  The  locomotives 
have  been  .specially  designed  for  this  service  and  an  examination 


which  would  indicate  that  an  excellent  grade  of  fuel  is  to  be 
used.  The  boiler  is  of  the  straight  top  type  74  in.  in  diameter 
at  the  front  ring  and  contains  318  254  in.  tubes  21  ft.  long.  The 
water  spaces  around  the  firebox  are  but  4  in.  wide  at  the  mud 
ring,  indicating  that  the  water  supply  is  of  good  quality. 

The  general  features  of  the  design  are  evident  from  the  photo- 
graph and  general  elevation.  Balanced  slide  valves  are  used, 
being  operated  by  Walschaert  type  of  valve  gear,  the  design  of 
which,  differing  from  other  recent  Pacific  type  locomotives,  is 
arranged  for  hanging  the  links  from  a  frame  cross  tie  between  the 
first  and  second  pair  of  drivers  instead  of  on  a  longitudinal  sup- 
port outside  the  front  driver  and  extending  between  two  frame 
cross  ties.  The  motion  is  transferred  from  the  plane  of  the  link 
inward  to  the  center  line  of  the  valve  by  a  rocker  arm  supported 
from  the  guide  yoke.  This  throws  the  center  line  of  the  valve 
3  in.  inside  the  center  of  the  cylinders.  The  frames  arc  5  in. 
in  width  and  are  of  cast  steel,  which  material  is  also  used  for 


ELEV.\TIONS    .\ND    SECTIONS    OF    HEAVY   PACIFIC   TYPE   LOCOMOTIVE,    R.   F.   &  P.   R.   R. 


of   their    dimensions    and    ratios    would    indicate    that    with    the 
proper  fuel  they  will  easily  be  able  to  do  the  work. 

The  most  noticeable  feature  of  this  design  is  found  in  the 
point  of  greatest  importance  for  a  high  speed  heavy  passenger 
locomotive — /.  c,  capacity  of  the  boiler.  An  examination  of  the 
ratios  will  show  that  in  this  respect  these  locomotives  are  con- 
siderably above  the  average  Pacific  type.  The  B.  D.  factor  (trac- 
tive effort  X  diameter  of  drivers  -^-  total  heating  surface)  is 
560,  a  figure  considerably  below  that  ordinarily  found  in  the  Pa- 
cific type  locomotive  and  one  which,  with  two  or  three  excep- 
tions, is  as  low  as  any  locomotives  of  this  type  on  our  record. 
Of  those  which  are  lower  might  be  mentioned  the  large  Pacific 
type  for  the  Lake  Shore  &  Michigan  Southern  Railroad,  illus- 
trated in  our  September  issue,  which  gave  550.  and  the  Michigan 
Central  locomotive,  illustrated  in  1904,  page  347,  which  gave 
555.  The  other  ratios  concerned  with  the  heating  surface  are 
also  considerably  above  the  average.  The  grate  area  is  possibly 
somewhat  smaller  than  usual  for  the  amount  of  heating  surface 


the  driving  boxes  and  wheel  centers.  The  rear  truck  is  of  the 
Rushton  type  with  inside  journals.  A  hberal  use  has  been  made 
of  the  Tate  flexible  stay-bolt  in  these  locomotives. 

The  general  dimensions,  weights  and  ratios  are  as  follows : 

r.EN'CRAL    llATA. 

( lauKi-    4    ft.   S'/2    in. 

.*^ervice     Passenger 

Fuel    Bit.   Coal 

Tractive   eflFort    31,100  lbs. 

Wcijiht    in    workinR   order .^ 2.30,800  lbs. 

Weight    on    drivers    143,750  lbs. 

Weight    on    leading    truck 46,850  lbs. 

Weight  on  trailing  truck 40,200  lbs. 

Weight  of  engine  and  tender  in  working  order .SiO.OOO  lbs. 

Wheel  base,  driving    , ....  12   ft.    10  in. 

Wheel  base,  total    32   ft.   8  in. 

Wheel  base,  engine  and  tender fil    ft.    1 1  'J    in. 

RATIOS. 

Weight  on  drivers  -f-  tractive  eflFort 4.62 

Total  weight  -f-  tractive  effort 7.65 

Tractive  effort  X  diam.  drivers    -  heating  surface ."SGO.OO 

Total   heating  surface  -r-   grate  area 82.90 

l-'irehox  heating  surface  —  total  heating  surface,  per  cent. ...-,.-,_...  .4.64 

Weight   on   drivets  -;-   total   heating  surface ..•,;•■.  .  .34.90 

Total    weight   -i-  total    heating   surface ..;....  .56.10 

X'olume  both   cylinders,  cu.    ft 12. .10 

Total  heating  surface  -^  vol,  cylinders 334. oo 

Grate  area   -=-   vol.   cylinders ,»»,.••'..•.. "...'i 4. OS 
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CYLINDESS.  ,.  _..., 

Kind     .=. .  •».* .  * Simple 

Diameter  and   stroke ...22   x   28  m. 

Kind  of  valves Bal.    Slide 

WHEE1.S. 

Driving,   diameter   over   tires i-,,v. 73    in. 

Driving,   thickness  of  tires ........'. 3J4    in. 

Driving  journals,  diameter  and  len)jth .9^   x  12  in. 

Engine  truck  wheels,  diameter 33  in. 

Engine  truck  journals    6  x   10  in. 

Trailing  truck  wheels,  diameter 42  in. 

Trailing  truck,  journals   ,—.,,....-„.,..,,.... .  .8  x  12  m. 

BOILER.  ■       •;■'»;■•:■-••..= 

Style .". Straight 

Working  pressure    200    lbs. 

( )utside  diameter  of  first   ring 74   in. 

Firebox,  length  and  width 108  x  66  in. 

Firebox    plates,    thickness 5/16,  J^   and    J4   in. 

Firebox,   water  space 4  in. 

Tubes,  number  and  outside  diameter 318 — 254   in. 

Tubes,    length    , . . .  .v-  » •  • 21    ft. 

Heating  surface,  tubes    .....»:..  *i. 3,917   sq.   ft. 

Heating  surface,  firebox   .,......^t .,^i,»«. 190  sq.   ft. 

Heating  surface,   total    ..i,.i. ,. ;  .v. .  ^  .v.V.  .4,107   sq.    ft. 

Grate  area    . 4S)^  sq.   ft. 

Center   of   boiler   above    rail 11254    in. 

TE.VPER.  ,       .      . 

Wheels,   diameter    i.V.-...  r.',:..-.;.. 33   in. 

Journals,  diameter  and   length ;..... ;....".;; 5   x   9   in. 

Water  capacity .^ , . . ; . ....  6,000  gals. 

Coal  capacity .12  tons 


INSPECTOR'S  REPORT  FORM  FOR  NEW  CARS. 


The  Seaboard  Air  Line  has  a  convenient  form  for  the  use  of 
its  inspectors,  in  reporting  the  receipt  of  new  cars  from  the 
builders.  In  addition  to  the  general  information  at  the  top  of 
the  sheet,  provision  is  made  to  show  the  wheel  numbers,  the 
dates  they  were  cast  and  the  pressure  required  to  force  each  one 
on  the  axle.     Each   sheet  is  arranged  to  show  this  wheel  data 

SEABOARD    ATR    LINK    RAILWAY 

PORTSMOUTH,    VA. 
CAR  INSPECTION  No 

/?«»//  />.y 

.Vtf.  Can Capacity.. ..Kind ...... 

Class-  .•.'»•■•;!.•«•' iiVsw««»«r /o.....^.v.y.ii..igRiC..v.>»'.. . .  ■  Journals 

.Springs. ......,,.. Pearingrs.  ■•••''•. 

Couplers ...Air Brake. .   ..;..... 

rtrakr  Reams *i*.*i.i.»-,.ii^ •»*;».  Draft  Gear.  •  k»**i'.»>i»'.,>i.«v.'.,«,iii'«.-!ji>, . 

Kepok  iea  to ......  *..».^...  ...*■.....•,.■•.. 


men  who  act  on  the  principle  that  their  business  is  to  administer 
unto  those  below  them  in  the  organization  in  three  ways.  First, 
by  putting  them  into  such  places  and  under  such  conditions  that 
they  can  do  their  best ;  second,  by  giving  them  orders  necessary 
to  show  what  is  expected  of  them ;  and,  third,  by  enlisting  their 
wills  as  well  as  their  bodies  and  minds  in  the  work  of  the  organ- 
ization so  that  they  will  do  their  best.  The  tirst  and  third  of 
these,  the  average  graduate  has  never  seriously  thought  of.  He 
sees  in  the  administrative  officer  the  man  who  orders.  The  suc- 
cessful administrator  finds  his  time  so  thoroughly  filled  with  the 
first  and  third  kinds  of  administration,  with  putting  each  man  in 
the  place  and  under  the  conditions  most  favorable  to  his  effec- 
tiveness, and  with  enlisting  in  the  service  the  will  of  the  man. 
that  orders  fill  but  a  small  part  of  his  horizon. 

The  men  near  the  top  in  an  organization  normally  do  the  most 
difficult  work.  Normally  they  are  the  men  who  work  most  in- 
tensely and  for  the  >ongest  hours.  In  the  great  organization 
with  which  I  am  connected,  the  civil  service  of  the  United  States, 
this  is  so  commonly  recognized  that  it  calls  forth  no  comment 
to  see  the  rank  and  file  leave  at  four-thirty  and  come  exactly  at 
nine,  while  others  who  are  in  responsible  control  of  the  organi- 
zation work  early,  late  and  strenuously. — Mr.  John  Fillmore 
Hayford.  from  Commi'>ur)nciit  Day  Address  at  the  Clarkson 
Mcmoriai  Sclwol  of  Technology. 


LocO-MOTU-ES  .\s  Fire  Engines. — ITie  Pennsylvania  Railroad 
has  fitted  out  the  switch  engines  working  in  its  yards  at  Pitts- 
burg and  Altoona  with  fire  pumps  and  hose  and  has  trained 
the  crews  to  act  as  a  fire  department.  .A  .system  of  whistle  sig- 
nals has  been  arranged  to  indicate  in  what  part  of  the  yard  the 
fire  breaks  out,  and  all  hx^omotives  within  a  certain  radius  are 
uncoupled  from  their  trains  and  rushed  to  that  point.  Yard  mas- 
ters and  train  directors  arrange  to  give  the  necessary  orders  to 
provide  a  clear  track  to  the  scene  of  the  fire  and  the  signals  are 
set  indicating  the  routes  for  the  locomotives  to  take.  .\t  a  recent 
fire  the  first  engine  had  a  stream  working  within  two  minutes 
after  the  alarm  sounded  and  within  seven  minutes  nine  engines 
were  on  the  scene.      ^^^^-"  ..    :    ■ 


•'€JQt^^..* .  •  ........ 


■  ■  . .  ..  •  "*  *  .  «.  .'• 
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yumbet  of  Cars  prei'iously  accepted. 
Number  of  Cars  accepted  this  date. . . 
.\um6er  Cats  accepted.  Total i-.'^«..i.>;AiV.i,.i» ;..-.. ...;'.;..'.... ;'; .   ..  ..■.,.. . 

.-'"'    ■'    Gen.  Mechanical  Inspector. 
SCCRCTARV 

and, the  light  weight  for  six  cars.  The  reports  are  forwarded 
to  the  superintendent  of  motive  powe;r  who,  at  a  glr.nce,  can  see 
just  how  many  cars  have  been  delivered  on  the  order.  The 
sheets  are  filed  as  part  of  a  permanent  record  and  can  be  re- 
ferred to  any  time.  The  form  was  devised  by  Mr.  B.  O.  Year- 
wood,  one  of  the  inspectors,  to  whom  we  are  indebted  for  infor- 
mation. -.- —  

ORGANIZATION. 


^AGES  ATCD  Prices  OF  l''ooT>. —  The  annual  investipation  of  the 
Bureau  of  Labor  into  wages  and  the  retail  prices  of  food  shows 
that  in  the  principal  manufacturing  and  mechanical  industries  of 
the  country  wages  were  4.5  per  cent,  higher  in  iQod  than  in  1905. 
The  hours  of  labor  per  week  were  5.5  per  cent,  lower  and  the 
number  of  emplo\ecs  7  per  cent,  greater.  These  figures  apply 
only  to  wage  workers  and  do  not  include  salaried  employees.  The 
retail  prices  of  food,  weighed  according  to  consumption  in  rep- 
resentative workingman's  family,  were  2.9  per  cent,  higher  in 
1906  than  in  1905.  hence  the  purchasing  power  of  an  hour's  wage 
was  greater  in  1906  than  the  preceding  year.  Compared  with  the 
ten  3'ears  from  1890  to  1900  the  purchasing  power  of  an  hour's 
wage  in  1906  was  7.3  per  cent,  greater. 


.•\  very  common  conception  of  organization  is  that  it  is  an  ar- 
bitrary arrangement  by  which  orders  are  transmitted  by  various 
steps,  through  different  groups  of  officials,  from  the  man  at  the 
head  of  the  organization  to  the  many  men  who  form  the  rank 
and  file  and  do  the  actual  work.  Many  graduates  have  shown 
that  they  believe  that  the  way  for  a  man  in  a  high  position  to  get 
a  thing  done  is  to  order  it  done.  Poor  and  inefficient  admin- 
istrators may  do  it  that  way.    The  successful  administrators  are 


Tests  of  Vanadium  Steel. — The  United  Steel  Co.,  Canton. 
Ohio,  gives  the  following"-  results  of  tests  made  on  vanadium 
steel  from  a  30-ton  heat  poured  at  its  plant.  The  tests  were 
made  of  various  portions  of  the  steel  subjected  to  different  heat 
treatments.  The  figures  in  each  case  are  the  average  of  three 
tests:  A"    ■^: '•"'■•.■•' 

Tensile    strength,    lbs ...150.917  167..50(i  ir>6.A67  187.08S 

Elastic    limit,    lbs .143.333  161.6fiT  lf.o.833  181.fifi7 

KlongatJon,    per    cent ....,:.-     15  15                 14.3               9.6 

Reduction  of  area,   per  cent.  ..■..'.» ^.       54  51. «             .'VO                 SO 

Railroad  Y.  M.  C.  A. — It  is  stated  that  in  the  I'.  S.  there  are 
231  railway  associations  in  charge  of  the  Y.  M.  C.  \..  but  di- 
rectly controlled  by  the  railway  management.  Two  hundred  and 
twenty-one  of  these  have  a  total  membership  of  87.860  and  are 
growing  at  the  rate  of  more  than  10,000  a  year.  The  current  ex- 
penses of  214  associations  were  $930,573;  the  value  of  the  build- 
ings owned  is  more  than  four  million  dollars.  The  total  at- 
tendance at  214  houses  was  44,.^79-  Fifteen  new  buildings  were 
erected  for  this  purpose  last  year  at  a  total  cost  of  $318,000. 
Twenty  new  buildings  have  already  been  assure<l  for  the  coming 
vear.  '^^^•'^•- ■'• '"VV.  ■• 
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36-INCH  BULLARD  VERTICAL   TURRET  LATHE. 


The  Billiard  Machine  Tool  Co..  of  Bridgeport,  Conn.,  has  for 
years  been  specializing  in  the  manufacture  of  vertical  boring 
and  turning  mills  of  both  single  and  double  head  types,  the  lat- 
ter construction,  with  its  .ibsolute  in- 
dependence of  feeds  for  each  head, 
having  obviously  greater  productive 
capacity  than  single  head  machines 
of  equal  size.  The  tool  equipment 
for  this  type  of  machine  is  simpler 
than  for  the  ordinary  horizontal  tur- 
ret lathe  construction,  due  to  the  fact 
that  the  main  turret  head  on  the 
cross  rail  has  a  full  universal  move- 
ment, both  vertical  and  horizontal, 
throughout  the  entire  range  of  the 
machine,  expensive  overhanging  cut- 
ters being  thereby  rendered  unneces- 
sary. 

The  proposition  of  equipping  tlie 
Mnaller  size  machines  with  two  heads, 
similar  in  design  and  construction  u* 
those  in  use  on  the  larger  tools,  intt 
with  success  only  in  a  measurable  de 
gree,  for  there  were  many  operations 
where  only  one  head  (where  two 
were  mounted  in  the  conventional 
maimer)  could  be  brougiu  into  plax 
unless  the  second  head  was  swivelcd 
to  an  excessive  angle  on  the  rail  and 
extended  from  its  supporting  saddii- 
to  a  point  where  the  two  tools  could 
be  used  in  a  close  proximity.  The 
efficiency  of  the  head  thus  used  was 
materailly  reduced  and  feeds  and 
speeds  were  of  necessity  reduced  to 
a  point  below  the  danger  line — very 
little,  if  any,  ultimate  saving  in  time 
resulting  from  the  use  of  two  heads 
in   this  manner. 

Mr.  E.  P.  Hullard,  Jr.,  in  lyu) 
conceived  the  idea  of  practically 
swiveling  that  part  of  the  rail  car- 
rying the  second  head  to  an  angle 
of  90  degrees  with  the  cross  rail 
and  in  that  way  attaining  the  de- 
sired end — the  saving  in  time  inade 
possible  by  the  use  of  two  tools 
working    in    close    proximity    on    pieces    of    small    diameter. 

Si.x  of  these  tools  were  built  and  placed  in  (operation  in  vari- 
ous plants.  For  a  period  of  four  years  tlie>  were  niukr  close 
observation  with  a  view  to  possible  improvement,  tlie  result  be- 
ing that  an  entirel.\    new  machine,  embodying  the  ^h\v  head   fe.it- 


to  greater  productive  capacity — uiuil  in  the  present  machine  the 
makers  believe  they  have  the  most  highly  developed  machine 
tool   of  its  class  on   the  market. 

.\s  now  constructed  the  machine  consists  of  an  exceptionally 
rigid  l)ed  of  vertical  hix  construction,  internally  braced  agamst 
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ure  in  a  much   improved   form,  was  placed  upon  the  market  in 
IQ04.     Feature  .ifter   feature  has  been  added — each  with  a   view 
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all  Strains  incident  to  its  duty,  on  which  are  mounted  a  cross 
and  vertical  rail.  The  extension  of  the  bed  base  serves  to  sup- 
port .1  table  spindle  of  large  projxirtions  and  permits  of  an  ex- 
ceptionally elVicient  system  of  lubrication  whereby  the  spindle 
is  ;it   all   times   iininerse<l  in   oil. 

The  machine  is  of  the  single  belt  speed  and  gear  box  con- 
si  ruction.  Ilfteen  speeds  being  obtained  by  a  set  of  gears  and 
friction  clutches,  enca.sed  in  the  speed  box  shown  at  the  side  of 
the  machine,  in  combination  with  three  sets  of  reduction  gears 
mounted  as  a  unit  inside  of  the  bed  and  transmitting  the  power 
to  tile  ta!)le  l)y  a  s])ur  i)inion  and  internal  gear.  A  notable  feat- 
ure of  the  drive  is  that  there  is  no  step  up  in  the  gear  train, 
the  lirst  motion  shaft  running  the  fastest  of  all.  with  a  con- 
tini^ous  drop  b^'twcen   it   and  tlig  table. 

Speed  box  charges,  of  which  there  are  i'lve.  are  obtained  by 
revolving  the  pilot  wheel  A,  each  spoke  indicating  a  speed  which 
is  engaged  only  when  that  spoke  is  in  a  vertical  position.  The 
(ptick  acting  brake  is  also  actuated  by  lifting  this  lever.  Head- 
s:ock  changes  are  controlled  by  the  lever  C  which  has  three 
positions.  The  movements  of  these  levers  are  all  interlocking,  to 
make  conflict  between  them  impossible.  The  engagement  of 
the  po.itive  clutches  in  the  hcadstock  reduction  gearing  can  only 
be  effected  when  the  brake  is  set.  and  the  brake  cannot  be  re- 
leased   urtil    the    desired    change    has   been    fully    accomplished; 


>CTOBER,    1907. 


a.mI':rk\x   i{X(;i\j<:er  a\d  railroad  journal. 


409 


ilie  speed  box  changes  cannot  be  made  unless  the  brake  is  dis- 
ngaged,  and  the  chitches  arc  thus  protected  from  harm.  While 
rotecting  the  driving  mechanism  from  breakage,  due  to  care- 
ess  handling,  this  interlocking  system  in  no  way  interferes 
vith  the  rapid  manipulation  of  the  machine — any  speed  being 
btainable  vyithout  stepping  from  the  working  position. 


reached.     Calipcring  and  measuring  for  depth  are  thus  obviated 
oil  all  but  the  first  piece. 

1  he  handling  of  the  main  head  by  power,  for  rapid  move- 
ment, is  conveniently  obtained  through  the  key-handles  shown 
at  the  riglit  end  of  the  cross  rail,  these  handles  operating  plung- 
ers  which   pass  entirely  through  the   speed  rod  and  screw  and 

actuate  clutches  in  the  boxes  shown 
at  opposite  end  of  rail.  This  mech- 
anism is  driven  from  the  first  motion 
shaft  and  its  speed  is  constant  and 
has  no  relation  to  the  speed  or  move- 
ment of  the  table. 

The  maintenance  of  turret  align- 
ment has  been  solved  effectively  by 
placing  adjustable  taper  gibs  on  b<ith 
front  and  back  bearings,  the  sad<lk- 
being  solid  square  locked  througlKuu. 
The  rails— ^both  cross  and  vertical — are 
practically  a  unit  and  may  be  a<ljust- 
ed  vertically,  by  power,  to  obtain  the 
greatest  efticiency  of  slides  on  work 
of  varying  length. 

The  construction  of  the  friction 
clutches  used  thriuighout  the  machine 
is  shown  in  one  of  the  photographs. 
1  he  spider  is  keyed  to  the  shaft  and 
the  gear  revolves  freely  thereon  until 
the  friction  is  engaged  by  forcing  out 
the  pin  which  actuates  a  spring  lever. 
While  this  type  of  friction  is  prac- 
tically self-adjusting  the  small  wedge 
shown  at  fulcrum  point  has  recently 
been  added,  rendering  easy  the  ad- 
justment, should  any  be  required. 
Provision  is  made  in  the  speed  box 
construction  whereby  the  adjusting 
points  may  be  brought  in  line  with  a 
removable  cap  and  no  disassembling 
whatever  is  required. 

Lubrication  of  all  parts  subject  to 
wear  has  received  careful  attention: 
all  gearing  is  in  a  constant  bath  of 
oil,  gauges  being  conveniently  placed 
which  indicate  the  proper  level  to  be 
maintained.  The  machine  has  a  ca- 
pacity of  36"  in  diameter  and  24"  in 
height  and  weighs  11,300  lbs.  net. 
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The  feed  works  for  each  head,  while  identical  in  design,  are 
absolutely  independent  of  each  other.  The  eight  changes  are 
obtained,  in  two  series  of  four,  by  opposed  cones  of  gears  con- 
stantly in  mesh,  "diving"  keys  being  set  by  two  handles  on  each 
feed  box.  Graduations  showing  the  feed  in  engagement  are 
conveniently  located. 

It  will  be  seen  from  the  photographs  that  there  are  no  pull 
gears  on  the  various  feed  rods.  The  change  irom  vertical  to 
cross  rail,  or  vice  versa,  on  the  vertical  head  is  effected  by  the 
engagement  of  the  drop  worm,  centrally  located  between  the 
rods.  The  same  changes  in  direction  of  feed  m  the  side  head 
are  obtained  by  clutches  actuated  by  the  horizontal  lever  shown 
between  the  rods  on  this  part.  Breakage  of  gearing  by  col- 
lision of  the  two  heads  is  obviated  by  safety  points  incorpo- 
rated in  the  feed  train  which,  while  simple,  are  very  efficient. 

Micrometer  index  dials  graduated  to  thousandths  are  adjust- 
ably mounted  on  each  feed  rod  and  a  scheme  has  been  worked 
out  in  connection  therewith  which  renders  simple  the  repro- 
duction of  various  diameters  and  sizes  and  at  the  same  time  does 
not  present  the  limitations — mechanical  and  otherwise — of  the 
automatic  knock-off.  It  consists  of  indicators  numbered  to  cor- 
respond to  the  turret  faces  which  are  set  to  the  proper  microme- 
ter   reading,    as    the    correct    dimensions   of    the    first    piece    are 


C.\RE      OF      LOCOMOTIN-ES       IN       NeW 

York  St.ate. — One  section  of  a  new 
law  which  went  into  effect  in  New  York  State  on  Septem- 
ber 1  states  that,  "it  shall  be  the  duty  of  every  corporation  operat- 
ing a  steam  railroad  within  this  State,  and  of  its  directors,  man- 
agers or  superintendents,  to  cause  the  boiler  of  every  locomo- 
tive used  on  such  railroad  to  be  washed  out  as  often  as  once 
every  thirty  days,  and  to  equip  each  boiler  with,  and  maintain 
thereon  at  all  times,  a  water  glass,  showing  the  height  of  water 
in  the  boiler,  having  two  valves  or  shut -off  cocks,  one  at  each  end 
of  such  glafes,  which  valves  or  shut-off  cocks  shall  be  so  con- 
structed that  they  can  be  easily  opened  and  closed  by  hand ;  also 
to  cause  such  valves  or  shut-off  cocks  and  all  gauge  cocks  or 
try-cocks  attached  to  the  boiler  to  be  removed  and  cleaned  when- 
ever the  boiler  is  washed  out  pursuant  to  the  foregoing  require- 
ments of  this  section ;  also  to  keep  all  steam  valves,  cocks  and 
joints,  studs,  bolts  and  seams  in  such  repair  that  they  will  not  at 
any  time  emit  steam  in  front  of  the  engineer,  so  as  to  obscure 
his  vision.  No  locomotive  shall  hereafter  be  driven  in  this  State 
unless  the  same  is  equipped  and  cared  for  in  conformity  with  the 
provisions  of  this  section ;  but  nothing  here  contained  shall  be 
construed  to  excuse  the  observance  of  any  other  requirement 
imposed  by  this  chapter  upon  railroad  corporations,  their  direc- 
tors, officers,  managers  and  superintendents.  Every  corporation, 
person  or  persons  operating  a  steam  railroad  and  violating  any 
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3fe-INCH  BULLARD  VERTICAL   TURRET  LATHE. 

'  .The  'ftuliaril  MnchtnV  T»  joI  C<  J.,  of  firid^cport.  Coiin.,  has  f<  »r 
;>:car^    Fii-L-n    ^pcoKili/iny    in    tlu'    ni.inuf;iotnn.-    of    virtic.il    Imriiii^ 

int\  mniiiiy  nnllsof  both  >iii.uK'  .iikI  dunhK    Ik.kI  imk-.  iIu'  1;iI 

ter  0»>nAtriK*tii)i»,  »vith  Us  aJ>solutv  »n- 

<i«;|k-n<lcnce  (if  fcod-;  for  i;ii-li  luad. 
-havuiii  oUvioiisK-  grcaiiT  prothutivc 
'Capavhy    than    single    liciid    niaoluiu  ^ 

of   o|nal    iizir;..   :T4ie   too!    i-quipinnii 

for   llii'<    tyjK*   of   madiinf    i^    -impUr 

than  for  tlic  ordinary  liL>ri/onial  tur 
.ret  latlic  construction,  dui-  to  tin-  fart 

,;that    the    main    turret    hvad    on    ih. 

cross  rail  lia'>  a   full  uni\i'r>al  niow 

tnent,    both    vertical    and    hori/onlal. 

throughout    the    entire    r;inge    of   the 

nii4chinc,  expensive  oyerhanginti   cm 
•■tef«;  Ixing  thereby'  rendered  unn^re^ 
:'  sary..,..; 

/.Th^  '  projw>>iiti^>ii    of    eipnppniu    tin 
"MJKiller  sizeni;uMiine-»  with  t\v<>  heaiU. 

rsifnilar  in  design  ,»inle<)n>t ruction  (■■ 

'thoM-  in  Use  ••iV  the  larger  tooK,  u\>\ 

with  succe--».r  onK   in  a  ^Dea.suralde  de 
.  gffee.  ttvr  tKere/were  niaiiy  operation^ 
'..iifJiepe- -tMijy    One ;  lK*a»J :  t  wbjf^e.  i  \\  <  ■ 

WfLjre    nionntetl    in    the    conventional 

uianneri    could  hi-   brought    into   p!;iv 
^.V-UHJess  the  ;seeond  head  \v;is  swivehd 
•'  te  an  ;^xcesiiye  niigle  on'  the  rail  ami 

extende<i  from  its   suppuriing  saddK 

to  a  pnhit  where  the  two  toul-  could 

,be  used  in  a  etose  proximit\.  I'lie 
/ .^jfficteney  of  tlie  head  thus  used: was 
;' materailly    rc«lnce5r  ^and.  feeds    and 

ipi.ed-   were  of  necessity   reduced   to 

;i.  point  helow   the  da'tg^'f   hne-rver> 

.Tittle,  if  any.  uhiin.-ite  saving  in. time 

resulting  from  tljc'ttscof  two  Jiead- 

in  this   inajn4er  ~        ■  -    .     .'.i. 

\^v;Mr     K.    i'.;  Uuilard^  JV..   tit '  itjjufi 
.;<!pnceive(f    tlje     idea  ^-of     practiv"all> 

awiyeling  that  jjarf.  of  the  rail  eat- 

.rying-  t]»e    second    head    f<>  aii    angle 

of    Qotfegrees    with    the    cross    rail 

and    in.   (IkiI  .Wiky    alt»ining    tht    de 

sirred   cn<i^tb«/>aviiij?-  ii\  tinu'   made 
'  I>ossiblp  :byr  the  .xHe  ;  of    two  ■  tiwds    >V^^  v..'  ;:  /;'.".V  ■"■;^_/. •■ 
'.TAorknig    in    close    pr.i\innty.«n     pieces    .if    »in;iU    <li;nneier,  ^ 
^-     Six  «>f  iheSf  :t«.>o|s,vvere  huill   antl  jdaced   ni  .iperatii'ii   in   v.-iri 
■■'">iiv  '  "     •-"■•- 


l.>   i^reater   jin i.hutive  capacilv- inilil    in   the   present   machine  tli( 
makers    luiiese    tlu>     have    the    nv  >st    hij^lily    developed    njachiue  :•. 
•ii.il   (if   iis  clis>  on   the   market. 

\s    iiiiu    tnnstrncled   tlu-   m.tcluni-    c<>nsi>t>   •>!"  an    exceptionalK  •• 
riyid   lied   .i|'   vertical   \>  <\  cnnsintctioii.    mienialK    Inaced  againsr 


.'.    .  *  '* .-r  *.*•- 


cri.l.  \K|i    \  I  IM  li    \1       I  1    i<HK'1r''l,'AiMK     -l-KilNI     \IK' 


i>.  ■;tM.(r-a.  |i^^^ril.»^f  ^►1   four  ye;irs   tl}c>    were   nndi  r   cN>^e 
-ohservatkill  with  a.  vievi.  to  pnssfljlr   inii»r<>\emeni.   the  residt   li. 
iiwr  fhat  iin  entireU.  .new  niachiHe,  eml>. id\niii  tin-  side  h«ad   f.ai 


ufe  in  a-inUeh  ilRtpreixed   I'l-nii.   was  placed  upon  the  mirket   in 
1^4,  .:i'Viittir--    1(14 1    1-  iinr.    h.iN  been  aildcd.  .  efjch   with  -a.  vievy 


all  strains  incident  to  11-  iiiit_\.  on'  which  are  mounted  a  cross 
a-id  Mrtiial  rail.  I  lie  i  xteii-ioii  of  the  becl  ba.se  Serves  to  sup- 
port a  iili!<-  -iniid'i-  o|  lari;*  pro|n  iiii.  .11-  and  permits  of  an  ex- 
iipt'oualiy    e.Ticiilit    >>st^tn    of    hdnieition     uhcreli^     the    spindle 

:s  at    a  I   limes   innn.-rscd   in   oil.  .  :....•.•  ..\     ,.  -;.v---;    .    .-.-.•fJ-V 

Mil-   niaclni'e    >-    of    il>,     .-myli-    be^t    sjH-ed  and    siear  1h>x    cori- 
sirnclioii.    I'lfiiin    spieds    beiirg   obtained   In    a   m-i    of   gears   and, 
friction  rhnches,  incased   in  ihi-stieed  1k»!4. shown  at   the  side  of  ^ 
the   machine,   in   ci'inbinalion    uilir  thrce.sVtS  ol    redttelioii   gears 
nionnted  as  a  miil   inside  of  tiie  bed  and  transmitting  the  jxtwer 
1.1  rile  table  b;. .  a  spur  pinion  ami  internal  gear.     A   notabU-  feat- 
ure of  the  -^Inve' is  ll'.'l    theie  i>m»  si,p  np   in   the  gear   trail 
the   lir*t   nimion    sli.ifi    rniMiiug   Che    fjistesi  of  all.    with   a     " 
tijn'ous  drojt  b.-fweeu  it  and  thy  table;:       ..::■.■  'v.;-.    ,  ..r    . 

^"jieed   bo\   cliai  ges,  of  which   tiler*'  at^e '1'iVe.   are' ohtnined  by 
itvolving  the  pi'ot  wheel  .\.  each  spoke  indicating  a  speed  which 
isH-ni?;vged  otily  when  that  spi.ke  is  .in  a  vertical  |K)sition.^  Th^   ;'.-':' 
"tick  .iclii-g  brake  is.  also  actuated,  by  lifting  this  feyet.     Head--.  "..■.;: 
s.i  ck    changes    are   control'.ed   by    the   lever    C    which    has   three  ...     ..;"', 
I)osifions.      The  niovenienis  of  tin.  se  levers  are  all  inlerlocking.  to  ' 
make    conlh'ct    bvtwcfn    them    imjK-vssible;      'llie    engagement    of 
theV"i'ivt''-t:lt|r;ehe>j.  in  the  headst<>ek   redneiion  gearing  can  only 
bo  effected  when  the  brake  is  set.  an<l  the  brake  caimot  be  i^c- 
leased    vn.iil    tjie   des.i.vvd   eh;uige   has-  iK'cn;  fu^'y    aceoni]vlished : 


ini. 
eon- 
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"^)e  speed  1):>\ 
.ij;agcil.  .111(1  1 
otcctins  tlu' 
>s  liandliiiji. 
ith  the  rapi( 
Ijtainable  \yitl 


cliaiijii>  eamiot  he  iiia<K-  iiiiK->  thi  hrako  i^  dt>>- 
lie  chitches  arc  thii>  iirotectcd   tnMii  hirni.     VVhili'; 

(h'ivinij:   nu-i'lianisin    fioni   hreaka.yv.   <hie   to   eare- 

lliis    iiiterltickiiiji    system    in    no    \\a\     interferes 

1   nianipnlaiion    of   the   machine — an\    -piid  hi-iirg 

lont    -U])pinv    from   the  workifT^*'  iMisitJon.:-;-    .-;'■. .',..- .' 


rt'udred     Caliperinff  :«m1  nieasuriiiK  for  tiepth  arc  thus  obviated 

oti  :dl  hut  the  tirst  t»iecv.        .  t :  -  ,    5  o;V>  ;>/:••      .  V  :  ■;.  •-; 

Ihe   handHtiii  of  the  mnin  hea«i  hs- p»«weT,  foir  rapSil  mov^- 
HJent.   is   conveniently    o1naine<l    through   the  key-haiuhes    shown  •■ 
at  t>re:  risln  entl  of  the  cwss  raili  thesic^  handlct;  openitinn  iduup- 
rrs  Vvbicli '  iKi{is  ViJtircly  thrcHiKli  the  ^^IH^cd  'rod  and  screw  und 

actuate   chitche>    in   the  Ivtxe*  sliown 
at  opi>o>ite  en<J.of  rait.     'Ih's  mech 
anism  rs  driven  from  the  -firs-l  nH>tif t 
shaft   and  !^s   spe«l   is  ccuistam   and 
bis  no  relatfon  to  the  slwcd  .pr.iw'yi.-'-  :\ 
menl  of  llie  table.        .;,.">.;.-.• 
.   Jhe   niainteiiauc*?   til  ttifret  alt^ti 
UU'ht    h:is  been  <o!vvd  tflfrt-'tivclv  by 
piaciHi!:  adjustable  tajKT  igibs  on  In  ah 
front    and   hack  beyrmijs,   the    saddlv 
b -iut;  ^"lid  -«piarv  l<H-ked  ihrouirliont 
l  he  Tai,t>-^UHb  cros^-aii J  venkNi^iu 
practietlly  »  wiit  au<l  may  be  ,i«I.iu^t- 
ed  v«rti^"d1y,  by  jKtwer.  t«.»  obtain  tju  ; 
^•rearesi   eftideucv    of   -liUe?!   oU   \vor\ 
of  varying:  length. 

The '  «JOHslri»ctv>iii .  <»f    tbi:    irkniort  ;, 
chitche-  u~('d  throuehout  the  machijic ;  • 
is  shown  in.  one  ni  the  jHk  aographr." : 
1  ho  spider  is  kcyc<'.  to  thy  sliaft  and   -. 
fbf  gear  reVolvc-s  freely  tlvereoii  .nntil/' 
tlie  friction  is  iujiaged  by  forcinv;  "Ut 
the  pin  wln'ch  ;tctuates  a  >pring  kver, 
\\  hik-  this  iy|K'  of,  fncl.i*>n  is  prac- 
tkally  scTf-adju-tiujj  iJte  >inalt  ucdjjv 
shown  at   fulcnnn  point  tias  recently 
been    added,    remlering'  ci«>y  the    ad- 
iu^iUK-nt,    showbl    any    be*   required 
Provisioit  i^  itiitdc  in  tUt ->pieed  ^bo^t 
c<>nstructi«»n    whereby    tlic    adjusting' 
point's  may  be  broiiiiht  m  line  with  ;. 
removable  va]>   and   iio   di^a-^ejnbhn;; 
whatever  is  tcqnited, 
•  Lubrication  of  all  pansMibject  to 
wear   lias  receivetl  careful  attentiot. . 
all  jiearing  is  in  a  constant  bath  «•:' 
oil.  pauses  beinj;  conveniently  pL-i<-e<l 
which  indicate  the  proper  |ercl  <*>**• 
maintaitted.     The  machine  has  a  ca- 
pacitx    of  ,^r  in  diameter  and  24"  i» 
height    ami   weighs    1  i.^cHD  lbs.  iJCt 


-K    ;;;>V/.  ;  ..  ;  RE.\k    VIIW     OF  ^Ittl.l  .\kt>    VKIOti  :Vl.;Tir«KiCT    l;^tH^ 

The  feed  works  for  each  head,  while  idetiti'cnf  in  «lesip;n;  are 
ihsolutely  indepeiuKiit  of  each  other.  I  lie  ei^lil  elianfie>  are 
obtained,  in  two  serie^  i>f  four,  by  opposed  e*»ne>  of  jivars  eoM- 
^tantly  in  mesh,  "divini:"  ke> >  heinj;  sct^  by  tw<>  handles  on  each 
I'eed  box.  Clraduatioiiv  ^houiniz  the  fee<l  in  iiiy.iiiement  are 
conveniently   located. 

It  will  be  seen   from   the  photojiraplis   that   there   are  no   pull 

^'ears  on   the   various   feed   rods.     The  change    irom   vertical   to 

cross   rail,  or  vice  versa,  on  the  vertical  head  is  effected  by  the 

'  tigjigement    of    the    <lrop    worm,    cemrally    located    between    the 

"ods.     The   same  change^   in  directitin  of   feed   m   the   side  head 

are  obtained  by  clutches  actuated  by  the  horizoiHal  lever  shown 

•  between    the   rods   on   this   part      l*>renkage  <tf  gearing   by    col- 

iision   of  the   two   hea.ds   is   obviated   h\    safety    points    incorpo- 

•ated   in  the    feed   train   which,  while   simple,  are  very   elbcieiit. 

Micrometer   index   dials   j;raditated  to  thousandths  are  a<ljiist-: 

..  ibly  mounted  on  each   feed   rod  atid  a  schetne  has  been  worked 

.ttt    in    connection    therewith    which    renders    simple    the    repro- 

luction  of  various  diameters  an<l  stzes  and  at  the  same  lime  does 

nut    present    the    limitations-  nvechanic^il    aikl  olherwise'-Tiift|ie 

-rmtomatic  knock-oflf;     It  cobiitsts  of  in<11catOrs.nitmbere«l  to  ciit-: 

respond  to  tile  turret  faces  which  ;ire  set  to  the  proper  micnmie- 

<r    re.iditi!.;.    a-    the;  ii>rret:l    «liuien<i»>us  .of  ..the .4^r>t.  jiiece   are 


;  ■\.;\-; -■;:;■..;■   •-  ;..V\  ^  .  ■  .N  CaRE  .    Of     ;!UK:OMOTIVt;S~  ■  IVv  JS 

i:-"'Jyy  V?^^^     V  S'oRK   StATK.— Otie   section  Of  a  new 

?aw    wbi^b  Ai^ejTt    into   eflfect   in    New    York     State    on     Septeni 
her  I  -tates  that,  'it  shall  be  the  duty  of  every  c»*rp<)ration  opcrat 
ing  a  steam  railniiid  within  this  State,  and  <.f  its  directors,  man- 
agers i»r  Wiperinteiidents.  to  cause  the  boiler  of  every  locomo 
live  used  <m  such   railro.id  to  be  washed  out  as  often  as  (.mce 
every  thirty  <lays.  and  to  eipiip  each  boiler  with,  and  maintain 
thereon  at  all  times,  a  water  glass,  showing  tlie  height  of  water 
in  the  Iniiler,  having  two  valves  or  shut -off  cocks,  one  at  each  end 
..f   Mich   glas>.   which   valves  or   shm-ofT   crn-ks   shall  Ik.'   so  con- 
structed tliat  they  can  be  ea^ily  oiK-ned  and  closed  by  hand;  ahso' 
to  cause  such  valves  or  shut -off  cocks  and  all  gauge  cockf  iojf 
try-Cocks  attached  t<t  the  lx«ler  to  be  Temove<l  and  cleaned  when 
ever  the  Ixiiler  is  washed  out  ptir>uant  to  the  foregoing  require 
menis  of  this  section:   also  t«i  keep  all  >team  \.ilves,  c«>ck>  and 
joints,  ^tuds.l>oUs  and  seams  in  such  reiwiir  that  they  will  not  at: 
any  time  emit  steam  in  front  of  the  enginvcf.  so  as  to  obscure 
his  vision.     Ko  locomotive  shall  hereafter  be  driven  in  this  State 
tmless  the  same  is  equipped  atid  cared  for  in  conformity  with  tin 
provisions  of  this   .section;   but    nothing  lure .  contained   shall   be 
construed'  (o  exeui^  ^the  olvservancc  of^iiny -blhet   requiremem 
iiijp«istHT  by  this  irttapter  ttpoti   railroad  c<»nM»ratkins,  their  direc 
tors;  ofttcers.  managers  and  sup'rinten<lentv.     I'.vcry  corpor.ition, 
pvrMiji  or  per>ons  ojK-rating  a  ■'team   railro.id   and  violating  am 


■   ■•..-.*'■•■•.  v 


■  i  ■'.■■'  ■''. 
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of  the  provisions  of  this  section,  shall  be  liable  to  a  penalty  of 
one  hundred  dollars  for  each  oflFense,  and  the  further  penalty  of 
ten  dollars  for  each  day  that  such  violation  shall  continue.  The 
board  of  railroad  commissioners  shall  enforce  the  provisions  of 
this  act."" 


Locomotive  Regulations  in  Caxada.— The  Board  of  Railway 
Commissioners  in  Canada  has  issued  an  order  that  all  steam  lo- 
comotives fitted  with  an  extension  smoke-box  shall  have  a  net- 
ting of  a  mesh  not  larger  than  2j^  per  in.  of  No.  lo  H.  \V.  G. 
wire,  to  be  placed  in  the  smoke-box  so  as  to  extend  completely 
over  the  aperture  through  which  the  smoke  escapes.  ()n  engines 
with  diamond  stacks  the  netting  must  not  be  less  than  3  per  in. 
of  Xo.  10  wire.  The  back  of  all  ash  pans  shall  be  fitted  with 
either  a  sheet  iron  damper,  or  screen  netting  dampers.  This 
netting  shall  be  inspected  at  least  once  a  week  and  the  report 
of  the  inspector  be  turned  in  to  the  commission.  A  penalty  of 
$J5  for  each  offense  is  made.  No  company  is  allowed  to  burn 
lignite  coal  on  its  locomotives  under  a  penahy  of  $25  for  each 
oflFense. 


PERS0NAL5 


Mr.  R.  E.  Fulmer  has  resigned  as  master  mechanic  of  the  Illi- 
nois Central  R.  R.  at  Paducah,  Ky. 


Mr.  J.  A.  Lewis  has  been  appointed  master  mechanic  of  the 
Monterey  division  of  the  Mexican  Central  Railway. 


Mr.   M.    M.    Meyers   has   been   appointed   division   master   me- 
chanic of  the  Missouri  Pacific  Ry.  at  De  Soto.  Mo. 


Mr.  C.  O.  Osborn  has  been  appointed  foreman  of  shops  of  the 
Chicago  and  Xorthwestern  Ry.  at  Fond  du  Lac,  Wis. 


Mr.   R.   L.   Doolittle  has  been  appointed  assistant  master  me- 
chanic of  the  Central  of  Georgia  R.  R.  at  Macon,  .Ga. 


Mr.   L   T.   James   has   been   appointed   master  mechanic  of  the 
Missouri  Pacific  &  Iron  Mountain   System  at  McGehee,  Ark. 


Mr.  L.  T.  Gibbs  has  been  appointed  electrical  engineer  of  the 
Baltimore  &  Ohio  R.  R.,  to  succeed  Mr.  W.  D.  Young,  resigned. 

Mr.  C.  .\.  V.  Axen,  foreman  of  shops  of  the  Cnicago  and 
Northwestern  Ry.  at  Green  Bay,  has  been  transferred  to  Antigo. 
Wis. 


Mr.  S.  H.  Lewis,  foreman  of  the  Seaboard  Air  Line  at  Nor- 
folk. Va.,  has  been  appointed  master  mechanic  of  the  Virginian 
Railwav. 


Mr.  W.  F.  Canavan  has  been  appointed  general  foreman  of 
locomotive  shops  of  the  Missouri,  Kansas  &  Texas  Ry.  at  Par- 
dons, Kan. 

-Mr.  George  J.  DuflFj-,  master  mechanic  of  the  Canadian  division 
of  the  Michigan  Central  R.  R.,  with  office  at  St.  Thomas,  Ont., 
has  resigned. 

Mr.  B.  F.  Elliott  has  been  appointed  assistant  master  car 
builder  of  the  Mexican  Central  Ry.,  with  headquarters  at  Agua- 
scalientes,   Mexico. 

Mr.  R.  D.  Gibbons,  master  mechanic  of  the  Mexican  Central 
Railway  at  Monterey,  has  been  transferred  to  the  same  position 
at  Aguascalientes. 

Mr.  Thomas  Ycager.  roundhouse  foreman  at  Bloomington,  111., 
has  been  appointed  master  mechanic  of  the  Illinois  Southern  Ry. 
shops  at  Sparta,  111. 

Mr.  F.  W.  Peterson,  master  mechanic  of  the  Chicago  &  North- 
western Ry.  at  Fond  du  Lac,  Wis.,  has  had  his  headquarters  re- 
moved to  Green  Bav.  Wis. 


Mr.  E.   S.   Fitzsimmons,  general   foreman   boilermaker  of  tlu- 
Frie  R.  R..  has  been  appointed  master  mechanic  at  Galion,  O. 


Mr.  R.  A.  Johnson  has  been  appointed  master  mechanic  of  tii-j 
Chihuahua  division  of  the  Mexican  Central  Railway. 


Mr.  F,  W.  Thomas,  engineer  of  tests  of  the  Atchison,  Topek 
and  Santa  Fe  Ry.,  has  been  appointed  supervisor  of  apprentice 
with  office  at  Topeka,  Kan. 


Mr.  J.  J.  Tatum  has  been  appointed  superintendent  of  the 
freight  car  department  of  the  Baltimore  &  Ohio  R.  R..  wit.i 
headquarters  at  Baltimore. 


Mr.  T.  H.  Russum  has  been  appointed  superintendent  of  th" 
passenger  car  department  of  the  Baltimore  &  Ohio  R.  R'.,  will, 
headquarters  at  Baltimore.  ./; 


Mr.  W.  A.  Bedell  has  been  appointed  master  mechanic  of  the 
Missouri  Pacific  &  Iron  .Mountain  System  at  Van  Buren,  Ark  . 
succeeding  Mr.  B.  Donahue. 


Mr.  Charles  James,  master  mechanic  of  the  Erie  Railroad  at 
Galion,  Ohio,  has  been  appointed  master  mechanic  at  Port  Jervi<, 
N.  Y.,  vice  Mr.  G.  A.  Moriarity. 


Mr.    A.    H.    Gairns,    master   mechanic    of   the    Denver    &    Ri^ 
Grande  R.  R.  at  Denver,  Colo.,  has  been  appointed  master  me- 
chanic at  Salt  Lake  City,  Utah. 


Mr.  H.  C.  Ettinger  has  been  appointed  master  mechanic  of  the 
Decatur  &  Springfield  division  of  the  Wabash  Railroad,  with, 
headquarters  at   Springfield,  111. 


Mr.  R.  D.  Smith,  mechanical  expert  ol  the  New  York  Central 
Lines,  has  been  appointed  assistant  superintendent  of  motive 
power  of  the  N.  Y.  C.  &  H.  R.  R.  R. 


Mr.  E.  E.  Chrysler,  general  foreman  of  shops  of  the  Chicago. 
Rock  Island  &  Pacific  Ry.  at  Chickisha,  1.  T.,  has  been  appointed., 
division  master  mechanic  at  that  point. 


Mr.  E.  I.   Dodds,  mechanical   engineer  of  the  Pullman  Cora--- 
pany,  has  been  appointed  assistant  mechanical  superintendent  of 
the  Erie  R.  R.,  with  headquarters  at  Meadville,  Pa. 


Mr.  J.  F.  Bowden,  formerly  general  foreman  at  Trinidad. 
D.  C.  has  been  appointed  master  mechanic  of  the  Baltimore  & 
Ohio  R.  R.,  with  headquarters  at  Parkersburg,  W.  Va. 


Mr.  H.  A.   Beaumont  has  been  appointed  general   foreman  of. 
the  car  department  of  the  Baltimore  &  Ohio  R.  R.,  with  juris- 
diction over  the  Mt.  Clare  shops  and  Baltimore  terminals. 


Mr.  B.  H.  Gray,  master  mechanic  of  the  New  Orleans  Ter- 
minal, has  been  appointed  superintendent  of  motive  power  of  the 
.Mobile,  Jackson  &  Kansas  City  Ry.,  with  office  at  Mobile.  Ala. 


Mr.  M.  S.  Monroe,  heretofore  general  foreman  of  the  Chicago. 
Lake  Shore  &  Eastern  Ry.,  has  been  appointed  master  mechanic, 
with  office  at  Joliet.  111.,  and  the  former  position  has  been  abol- 
ished.   

Mr.  .\.  S.  Grant,  who  recently  resigned  as  master  mechanic  or 
the  IVIissouri  Pacific  Ry.  at  Dc  Soto,  Mo.,  has  been  appointed 
master  mechanic  of  the  Texas  Central  R.  R.  at  Walnut  Springs, 
Texas.  

Mr.  E.  D.  .\ndrews  has  been  appointed  division  master  me- 
chanic of  the  Chicago,  Burlington  &  Quincy  Ry.  Lines  West  of 
the  Missouri  River  at  Sterling,  Colo.,  to  succeed  Mr.  F.  New- 
ton, resigned.  

Mr.  A.  J.  Poole,  master  mechanic  of  the  Seaboard  Air  Line  at 
.^tlanta,  Ga.,  has  been  appointed  superintendent  of  motive  power, 
with  office  at  Portsmouth,  Va.  Mr.  Poole  succeeds  Mr.  R.  P.  C. 
Sanderson,  resigned. 
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.Mr.  J.  J.  Hanline,  master  mechanic  of  the  Birmhigham  di- 
\isR>n  of  the  Seaboard  Air  Line,  has  been  appointed  master  me- 
chanic at  Athmta,  Ga.,  succeeding  ^ir.  A.  J.  Poole,  promoted. 


Mr.  John  CharUon,  foreman  of  shops  of  the  Chicago  &  Xorth- 
western  Ry.  at  .\ntigo.  Wis.,  has  been  appointed  division  master 
mechanic  at  Chicago,  to  succeed  Mr.  L.  M.  Carkon,  resigned. 


Mr.  W.  F.  Ackcrnran,  superintendent  of  shops  of  the  Chicago, 
ljurhngt«ni  &•  Quincy  R\-.  at  Haveloclc.  Xeb.,  has  been  appointed 
assistant   >-uperintendent  of  motive  power  at  Lincohi,  Xeb. 


Mr.  Jhumas  E.  Laydcn.  assistant  engineer  of  tests  of  thv 
.Xtchi'^on.  Topeka  &  Santa  Fc  Ry.  at  San  Bernardino.  Cal..  ha> 
been  appointed  engineer  of  tests,  with  headquarters  at  Topeka. 


Mr.  O.  Stewart  has  tendered  hij.  resignation  as  superintendent 
of  motive  power  and  equipment  of  the  Bangor  &  Aroostook 
R.  R.  to  take  effect  on  October  i,  at  which  time  he  will  have 
completed  (ro  years  in  railway  service.  y-   ^'>"  r  -    '      •'- 


Mr.  VV.  L.  Calvert,  master  mechanic  of  the  \  alley  division  of 
the  Missouri  Pacific  and  Iron  Mountain  system  at  McGehee, 
Ark.,  has  been  transferred  to  Cotter,  Ark.,  as  master  mechanic 
of  the  Memphis  and  White  River  division. 


Mr.  F.  E.  Fo.x,  master  mechanic  ot  the  Colorado  and  X'ebraska 
divisions  of  the  Chicago,  Rock  Island  &  Pacific  Ry.,  at  Coodland, 
Kan.,  has  been  appointed  master  mechanic  of  the  first  division 
of  the  Denver  &  Rio  Grande  R.  R.,  with  headquarters  at  Burn- 
ham  station,  near  Denver,  Colo. 


Mr.  E.  I'.  Xeedham  has  been  appointed  superintendent  of  the 
locomotive  and  car  department  of  the  Wabash  Railroad,  vice 
Mr.  J.  B.  Barnes,  retired.  Mr.  X'^eedham  entered  the  railroad 
-service  as  an  apprentice  at  the  Fort  Wayne  shops  of  the  Wabash 
Railroad  in  1880  and  has  been  with  that  company  during  his 
whole  career.     His  headquarters  will  be  at  Springfield,  111. 


Prof.  E.  R.  Dewsnup,  who  has  been  in  charge  of  the  railway 
courses  at  the  University  of  Chicago  for  the  past  three  years, 
has  been  appointed  professor  of  railway  administration  at  the 
University  of  Illinois  at  Champaign.  This  is  a  new  position  cre- 
ated for  the  purpose  of  enlarging  and  developing  the  new  school 
of  railway  engineering.  Professor  Dewsnup  will  be  associated 
with  Dean  W.  F.  M.  Goss  in  developing  this  new  school.  Pro- 
fessor Dewsnup  was  born  in  England  of  American  parentage, 
and  received  his  education  at  the  University  of  Manchester  and 
the  Royal  Technical  College  of  Manchester.  After  receiving 
his  degree  he  spent  considerable  time  in  studying  the  operation, 
construction  and  management  of  railroads  in  the  United  King- 
dom. France  and  Germany,  and  was  for  a  time  an  officer  on  an 
English  railway.  He  also  visited  the  United  States  to  study  the 
railway  system  of  this  country,  remaining  here  about  a  year. 
He  then  returned  to  England,  but  after  a  time  was  brought  to 
the  University  of  Cliicago  about  three  years  ago  to  take  charge 
of  the  railwav  courses. 


BOOKS 

Kahn  System  Standards.     .\  hand-book  of  practical  calculations 
and   applications  of   reinforced   concrete.     Bound   in   paper: 
aH  X  7H  in»  106  pages.     Published  by  the  En^neering  De- 
partment.   Trust    Concrete    Steel    Compain',    Detroit.    Mich. 
Price  $1.50. 
The  object  of  this  hand-book  is  to  present  to  the  user  tables 
and  information  in  such  a  form  as  to  be  immediately  available 
for  use  in  design.     These  tables  are  founded  on  .scientific   for- 
mula which  has  been  approved  by  the  best  engineering  practice. 
The  data  presented  are  obtained  from  an  extensive  experience  in 
reinforced  concrete  covering  the  design  and  construction  of  over 
a  thousand  structures  of  all  kinds.     This  book  will  be  found  of 
vakie  to  any   one  interested   or   concerned   with    reinforced   con- 
crete structures. 


Brakes  for  Tramway  Cars.     By  Henry  M.  Saycrs,  M.  I.  E.  E. 
SVz  X  8^  in.     Clotli.    76  pages.     Published  by  D.  Van  Nos- 
trand  Co.,  23  Murray  street,  New  York.     Price  $1.50. 
This  book  considers  in  detail  the  subject  of  brakes,  especially 
as  applied  to  street  cars.     The  first  chapter  deals  with  the  func- 
tion of  the  brake  and  considers  the  coefficient  of  friction.     The 
second,  third  and  fourth  chapters  deal  with  wheel  brakes  of  va- 
rious forms,  considering  the  efficiency  and  the  inriuence  of  rail 
conditions,  sanding,  etc.     Following  this  are  chapters  on  braking 
practice,  both  mechanical  and  magnetic;  on  adjustment  and  main- 
tenance of  brakes  and  conclusions  as  to  the  choice  and  use  of 
brakes.     The  final  chapter  gives  constants  and  foririulae  for  cal- 
culations oil  brakes,  accelerations  and  retardations.     The  book  is 

illustrated.  

The  Work  of  the  Running  Department.  By  Henry  Simpson. 
Bound  in  paper,  514  x  8^^  in.  106  pages.  Published  by  the 
Swindon  Engineering  Society,  Swindon.  I'ngland.  Price 
forty  cents,  v  -  ,-  a./ 
■■This  book  is  a  reprint  of  a  lecture  given  by  the  author  before 
the  Swindon  Engineering  Society,  which  has  been  published  in 
pamphlet  form  in  order  to  meet  the  demand  for  extra  copies.  It 
has  attracted  much  favorable  comment  in  England  and  is  con- 
sidered of  great  value  to  the  locomotive  department.  It  supplies 
highly  specialized  information  which,  it  is  stated,  has  never  be- 
fore been  published  in  ctsnnccted  form.  It  includes  many  blank 
forms  for  reports  that  are  used  on  different  Engfish  railways, 
both  for  inspection  and  repair  of  locomotives,  and  gives  ver\- 
complete  information  concerning  the  organization  of  different 
departments.  The  matter. of  proper  design  of  roundhouses,  water 
stations,  influence  of  good  and  bad  boiler  waters,  and  the  proper 
handling  of  power  at  the  terminals  are  all  discussed. 


CATALOGS. 

Snow  Plows.  The  Wilder  Snow  Plow  &  Mfg.  Co.,  Worcester,  .Mass.,  is 
issuing  a  small  catalog  illustrating  and  describing  snow  plows  for  steam 
and  electric  railways,  one  design  being  a  radial  plow  for  work  on  sharp 
curves.      Both   single  and   double-ended   plows   are   illustrated. 

Elf.ctricai.  Apparatus. — The  (leiieral  Electric  G>mpany  is  issuini;  a  I'um- 
iKr  of  new  iuilletins,  among  which  might  be  mentioned  Bulletin  Xo.  1518 
on  the  subject  of  electric  hoists,  which  illustrates  and  gives  tables  of  sizes 
of  many  different  designs.  Bulletin  Xo.  4512  is  on  the  subject  of  manhole 
fuse  boxes,  and  Xo.  4520  deals  witli  engine  type  continuous  current  genfT- 
ators.  . 

Nut  and  Bolt  Fasteners. — The  American  Nut  and  Bolt  Fastener  Com- 
pany, Pittsburg,  has  issued  catalog  Xo.  5,  which  describes  in  detail  the 
various  types  of  Bartley  nut  and  bolt  fasteners  which  arc  'ised  in  railroad 
work.  Those  ditTerent  styles  meet  all  the  requiiemonts  for  cars,  locomo- 
tives and  rail  fastenings.  Robert  Spencer  &  Co.,  20  \'esey  street,  Xew  York, 
is  the  eastern  agent,  and  Christopher  Murphy  &  Co..  164  Dearborn  street, 
Chicago,  the   western   agent   for  the  above  company. 


Prairif  Type  LocoMOTrvES. — The  American  Locomotive  Company  has 
just  issued  the  tenth  of  its  series  of  catalogue  pamphlets,  which  illustrates 
and  describes  the  Prairie  type  locomotives  built  for  various  roads.  This 
pamphlet  contains  half-tone  illustrations  and  the  principal  dimensions  in 
tabulated  form  of  fifteen  different  designs  of  locomotives  of  this  type, 
ranging  in  weight  from  136,000  to  245,000  pounds.  The  usual  style  of 
l>amphlet  adopted  by  this  company  is  followed,  beginning  with  the  descrip- 
tion of  this  class  of  locomotives  and  presenting  the  advantages  which  it 
otlers    for    fast    freight    and    passenKer    service. 


Mkthopoi.itan  Injectors.  The  Haydcn  &  Derby  Mfg.  Company,  one  of 
the  subsidiary  companies  of  Manning,  Maxwell  &  Moore,  85  Liberty  street, 
Xew  York,  is  issuing  an  attractive  illustrated  catalog  descriptive  of  its  very 
complete  line  of  injectors,  ejectors,  and  jet  apparatus.  The  catalog,  in 
addition  to  describing  in  detail  the  action  and  construction  of  the  different 
apparatus,  also  contains  many  excellent  suggestions  in  connection  with  the 
sel'.'ction  of  proper  sizes  and  types  for  different  conditions,  as  well  as 
in-truction";  to  be  followtd  in  case  of  trouble,  projier  methods  of  cf^nnect- 
jng  and  0|)eraling,  etc.  Strainers,  water  heaters  and  other  kindred  appa- 
ratus are  inclv.ded  in  tliis  catalog. 


Draft  Gear.- — The  Waugh  Draft  Gear  Company,  1525  Monadnock  Block, 
Chicago,  111.,  is  issuing  an  illustrated  catalog  descriptive  of  its  apparatus. 
This  gear  consists  of  groups  of  straight  spring  steel  plates  which  under 
cotnpression  .ire  curved  over  oval  surfaces  by  movable  blocks  separating 
each  pair  of  groups  at  their  ends.  It  is  claimed  that  in  curving  these 
plrites  from  the  straiglit  position  an  easy  graded  cushion  is  obtained;  the 
increasing  curvature  of  the  plates  under  compression  is  attended  by  a 
trirtional  adhesion  between  their  individual  surf.tces,  which  adds  to  their 
vusl'i<<n  capacity  and  retards  the  return  to  the  straight  position,  thus  reduc- 
ing the  recoil.  The  apparatus  is  shown  in  a  number  of  sizes,  as  applied  to 
'with   vooden  and  steel   underframe  cars. 
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Chain  Belts. — The  Chain  Belt  Company,  Park  strtet  and  11th  avenue, 
Milwaukee,  Wis.,  is  issunig  a  general  catalog.  No.  lio.  This  catalog,  bound 
in  cloth,  contains  287  pages,  and  is  a  very  complete  work  on  the  subject  of 
chain  beltj.  It  is  thorouijhly  illu.strated  and  iiiclndts  all  inforiiin?i<a  ic- 
<iuired  lor  seltcting  chain  belts  for  use  in  any  kind  of  elevating,  conveying 
and  power  transmitting  machinery.  Considerable  valuable  engineering  mat- 
ter  in  connectiun  with  this  subject  is  included. 

SupcBiiEATED  .Steam  ON  LOCOMOTIVES.' — A  large  and  very  c<»tnpletely  illus- 
trated catalog,  printed  in  KTiglish,  is  being  issued  by  the  Schmidt  Superheat- 
ing Company,  Ltd.,  of  Wilhelmshohe,  Cassel,  Germany.  This  catalog  gives 
illustrations  ol  .i  nimiber  of  locomotives  fitted  with  the  Sclmiidt  super- 
heater, and  also  contains  line  drawings  and  complete  descriptive  matter  of 
the  designs  of  improved  superheaters  now  being  supplied,  togethtr  with  de- 
tails of  the  cylinders,  pistons  and  valves,  especially  designed  for  super- 
heater locomotives.  The  results  of  many  tests  and  of  actual  service  with 
locomotives  using  highly  superheated  steam  are  included.  Many  of  these 
are  comparative  tests  with  saturated  steam  engines  and  illustrate  very 
clearly  tlie  large  economy  resulting  from  superheat.  The  Schmidt  type  of 
superheater  faa&  been  applied  to  a  total  of  2.31.^  locomotives. 


lent  water  and  mercury   heads,  power  transmitted  by  belts,   relation  of  horse 
power  to  writer  head.  etc..  complete  the  book. 


Locomotive  Cra.nks. — The  Brown  Hoisting  Machinery  Company,  Cleve- 
land, O.,  is  issuing  an  illustrated  catalog  descriptive  of  locomotive  lirab 
bucket  cranes.  The  illustrations  show  these  cranes  in  operation,  handling 
large  amounts  of  ore,  co.tI.  sand,  etc.,  at  a  rapid  and  economiccll  rate.  The 
gnb  buckets  ordinarily  used  have  a  capacity  of  21  cu.  ft.,  or  about  t'/i 
tons  of  ore.  Under  their  own  power  these  cranes  have  the  function  of 
hoisting,  rotating,  traveling  and  of  raising  and  lowering  the  iMiom.  All  of 
th'.'se  functions,  as  well  as  the  opening  and  closing  of  the  grab  bucket  are 
undir  the  control  of  one  man.  They  are  often  used  to  push  or  pull  cars 
and  are  equipped  with  sliding  gears,  so  th.it  the  traveling  mechanism  can 
be  thrown  out  of  use  and  the  crane  hauled  over  the  road  at  high  speed. 
Cranes  of  this  type  have  at  many  poir.ts  proved  to  be  very  sati-.f.ictiiry  for 
coaling   locomotives  and   cleaning   clinker   pits. 


Cfkxis  Stf.am  Turbine  Generator.- — The  General  Electric  Company  Is 
issuing  a  very  attractive  pamphlet  (.\o.  4.031),  which  will  be  found  of  spe- 
cial interest  to  engineers  on  account  of  the  information  given  therein 
rccarding  superheat,  vacuum,  economy,  etc.,  and  details  of  construction 
and  operation  of  all  parts  of  the  Curtis  turbine  ap[)aratus.  The  catalog  is 
very  thoroughly  illustrated  and  the  more  important  details  are  clearly  de- 
scribed. Under  the  heading  of  "economy"  a  number  of  detailed  tests  are 
given  of  turbines  from  1,000  k.  w.  to  9,000  k.  w.  capacity,  which  shows 
some  remarkably  high  etticiencies.  The  efficiency  curves  are  unusually 
fJat.  giving  high  figures  at  both  overloads  and  light  loads.  This  publication 
is  typical  of  recent  tendencies  of  large  engineering  firms  to  have  their 
descriptive  matter  written  by  engineers  and  hence  to  contain  matter  of  the 
highest  engineering  value. 

Balowlv  T^ocoMiifivE  Works. — This  company  is  issuing  tw«i  new- 
pamphlets,  one  being  "Record  of  Recent  Construction"  No.  63,  containing 
illustrations  and  complete  descriptive  specifications  of  fourteen  different 
locomotives  of  varied  classes,  which  have  recently  been  completed  at  its 
works;.  These  include  both  passenger  and  freight  locomotives  of  all  types, 
principally  for  use  on  American  Railways.  A  pamphlet  of  corresponding 
style  is  also  being  issued,  which  contains  a  description  of  the  apparatus  it 
has  on  exhibition  at  the  Jamestown  Exposition.  This  contains  illustrations, 
specifications  and  a  brief  description  of  the  different  locomotives  to  the 
number  of  six,  one  of  which  is  an  electric;  also  two  electric  mire  locomo- 
tives and  several  different  designs  of  electric  trucks.  The  exhibit  of  the 
Standard  Steel  Company,  including  rolled  steel  wheels,  forgings  and  cast- 
ings, is  also  described.  ___^^^____  T  rt 

Electric  Heating  and  Cooking  Devices  for  Marine  Use,  is  the  title 
of  a  handsome  publication  just  issued  by  the  General  Electric  Company.  A 
ship's  lighting  plant,  usually  of  more  than  ample  capacity  for  intermittent 
load,  offers  at  once  an  available  source  of  supplv,  which,  utilized  for  cook- 
ing, heating,  etc.,  would  provide  numerous  real  and  profitable  conveniences 
with  small  increase  in  cost.  The  electric  heater,  on  account  of  its  com- 
iiactness,  neatness,  easy  regulation  and  simplicity,  is  ideal  for  stateroom 
use.  The  General  Electric  Company  manufactures  several  forms,  including 
luminous  radiators  and  non-luminous  air  heaters.  One  or  two-quart  water 
heaters,  electric  wash  bowls  and  electric  shaving  mugs  are  familiar  conven- 
iences, and  electric  flat  irons,  in  sizes  from  three  to  twenty-four  pounds, 
are  supplied  for  the  laundry.  Among  special  devices  particularly  service- 
able on  shipboard  may  be  mentioned  electric  soldering  irons,  glue  pots, 
curling  iron  heaters,  surgeon  instrument  sterilizers,  heating  pads,  cigar 
lighters,  etc.  

Twinvolute  Turbine  Pumps. — The  Watson-Stillman  Company,  25  Dey 
street,  New  York,  is  issuing  sectional  catalog  No.  72,  which  is  an  assort- 
ment of  sheets,  selected  Irom  their  large  amount  of  printed  matter,  which 
relate  especially  to  turbine  pumps.  This  company  has  found  that  its  great 
mass  of  catalog  sheets,  covering  all  classes  of  hydraulic  machinery,  has 
become  too  large  to  be  given  general  distribution,  so  they  have  prepared 
a  series  of  sub-divided  catalogs,  each  of  which  deals  with  a  special  subject 
or  class  of  machine.  The  catalog  is  thoroughly  illustrated  with  line  draw- 
ings and  half  tones  and  describes  in  detail  both  single  and  two-stage  tur- 
bine pumps.  These  pumps  are  of  a  special  and  improved  design,  arranged 
for  operation  either  horizontally  or  vertically,  to  be  driven  by  siears,  belt 
or  direct  connected  to  anv  prime  mover.  The  results  of  a  number  of  care- 
ful tests  of  different  sizes  of  these  pumps  are  included.  A  number  of 
vaiuable  tables  in  connection   with   the   flow  of  water  through  pipes,   equiva- 


NOTES 


(ioLLU  CoL.Mj.K  C.iMi'A.w.  .\t  a  s]>ccial  meeting  of  the  Board  of  Dircc- 
tns  of  the  above  comjwiiy,  .\lr.  F.  1'.  Huntley  was  elected  vice-president 
and  general   manager,  and   .Mr.   George  G.   Milne  was  elected  secretary.   . 

Commonwealth  Steel  Cu.mpanv.— This  company  announces  that  it  has 
moved  into  its  new  offices  in  the  I'ierce  Building,  opposite  the  Planters 
H<itel,  St.  Louis.  It  now  occupies  tlic  entire  southern  wing  of  the  sixteenth 
rioor  of  that   building.  ^^^ 

{•"alls  Hollow  Stavbolt  Co.mpanv.  'I'his  company  announces  that  the 
tire  wllic'i  destroyed  tin-  ereater  i)ortion  of  the  buildini;  of  its  rolling  mill, 
on  Septeaiber  1.1,  did  not  tlamage  the  prmciiial  machinery  to  any  grev.t 
extent  and   that   it   is  now    in   a  position   to  promptly   execute  orders. 

TiiK  T.  H.  Sv.MiNiiTo.N  Company.  -Mr.  E.  11.  Symington,  manager  west- 
i-rii  s.ilts  of  the  above  company,  who  v  as  tiiruwn  troin  Ins  horse  and  seri- 
ously injured  a  few  months  ago,  has  steadily  improved  and  recently  left 
tor  a.i  extencied  trip  around  the  world.  Mr.  Symington  expects  to  bo  in  his 
otTice  al  Chicago   by   the   f.isl  of  the  yeai. 

The  \\'.\i.  I'owti.L  Company.-— The  increased  demand  for  Powell's  steam 
engineering  specialties  has  made  an  enlargement  of  the  plant  of  the  above 
company  at  Cincinnati  necessary.  Plans  are  being  prepared  to  erect  build- 
ings on  the  ground.  37  x  2oo  ft.,  recently  acquired,  and  to  increase  the 
eap.ncitv   ot   the-   power   plant   by   200   horse   power. 

Au-£kirAN  Blower  Co..ipa.\y. — This  company  announces  that  some  recent 
installations  which  it  has  made,  providing  a  circulation  of  air  dra<vn  over 
cooling  coils,  in  the  same  manner  as  is  usually  used  for  heating,  iiave  been 
most  successfji  during  the  recent  hot  weather.  This  was  e«peciaily  nctice- 
able  in  fcaindries  where  it  has  often  been  necessary  to  curtail  the  production 
on  account  of  the  heal. 

Wil.martii  &  MoRMAN  CoMPANY.  -  Among  the  recent  shipments  ot  New 
V.inkee  drill  grinders  tn  railway  shops,  were  one  machine  each  tor  the  A., 
1".  eS.  S.  F.  Kv.,  the  L  C.  R.  R.  and  ihe  Jamesville  &  Western  R.  R.,  two 
to  the  Baltimore  »"t  Ohio  Railroad  and  six  to  the  Intercolonial  Railw.iy  of 
Canada.  This  company  plso  announces  that  it  is  delivering  a  large  number 
of  these  machines  to  general  manufacturing  shops  throughout  the  world. 


Report  of  the  Chicago  Pneumatic  Tool  Co.  The  semiannual  report 
of  the  above  company  clearly  indicates  its  very  satisfactory  financial  condi- 
tion. It  states  that  the  profits  of  the  half  year's  business  are  $507,528, 
which  after  deducting  two  quarterly  divioends.  a  liberal  depreciation  on 
buildings  and  tools,  reserve  for  bond  interest  and  sinking  fund  and  over 
$10,000  for  developing  new  tools,  leaves  a  surplus  of  $l!t(».819.  This  gives 
the  company  a  total  surplus  of  over  one  million  dollars. 


Court  Decision  on  Xoland  Patent. — The  outcome  of  the  suit  brought 
by  the  Westinghouse  Electric  &  Mfg.  Co.  against  the  Prudential  Insurance 
Company  for  infringement  of  the  Noland  patent  in  a  generator  owned  by 
that  company  and  manufactured  by  the  Bullock  Electric  &  Mfg.  Co.,  is  an 
opinion  by  Judge  Lanning  of  the  U.  S.  Circuit  Court,  holding  the  claims 
of  the  Westinghouse  Company  as  correct  and  decitling  that  the  construction 
used  in  the  motor  is  an  infringement  of  the  Noland  patent. 


.X.MTRicAN  Loco.NfOTiVE  Co.MPANY. — This  Company  during  the  past  few 
months:  has  received  a  number  of  large  orders  for  foreign  shipments,  espe- 
cially to  the  far  East.  These  aggregated  in  all  25X  locomotives.  One  order 
of  18.1  locomotives,  for  the  South  Manchuria  Railroad  Company,  is  believed 
to  be  the  largest  order  ever  received  by  a  locomotive  company  in  this 
country  for  foreign  shipment.  This  order  is  made  up  of  six  different  types, 
all  of  which  will  be  of  American  design  throughout.  Another  order 
recently  received  was  for  three  Mallet  compound  locomotives  for  the  Cen- 
tral Railroad  of  Brazil,  which  will  have  a  total  weight,  locomotive  anct 
tender,  of  303,000   lbs.  

Consulting  Technical  Advertising  Company. — A  company  has  recently 
been  established  in  Chicago,  which  is  devoted  to  a  consulting  practice  in 
engineering  and  general  technical  advertising.  It  is  prepared  to  render 
careful  and  expert  service  in  advising  the  choice  of  mediums,  preparation 
of  advertising  copy,  changing  of  copy,  and  all  other  phases  of  dignified 
publicity.  This  is  known  as  the  Vredcnburg  Comjiany,  with  offices  at  1332 
Monadnock  Block.  Its  manager,  Mr.  Clarence  X'redenburg.  was  editor  and 
manager  of  the  Engineering  World  from  its  inception  until  its  rec«'nt  sale, 
and  has  many  friends  in  the  technical  field. 


Annual  Report  of  the  American  Loco.motive  Company. — The  sixth 
annual  report  of  the  above  company,  issued  on  June  30,  shows  the  gross 
earnings  for  the  year  to  be  $49,515,486.33,  an  increase  of  nearly  seven 
million  dolhrs.  The  net  earnings  were  $6,771,105,  an  increase  of  $308,599. 
The  net  credit  to  profit  and  loss  after  paying  7  per  cent,  dividends  on  the 
preferred  capital  stock  of  $25,000,000  and  5  per  cent,  on  the  comni-5n  stock 
of  $25,000,000  was  $1,358,206.93,  an  increase  of  $241,578.  During  the 
year  the  structural  steel  department  established  at  Montreal  was  sold  to 
the  Structural  Steel  Co.,  Limited.  The  Montreal  plant  will  hereafter 
devote  its  attention  exclusively  to  the  manufacture  of  locomotives,  steam 
shovels  and  rotary  snow  plows. 


'OVEMBER,   1907. 


AMERICAN    ENGINEER   AND   RAILROAD   JOURNAL. 


413 


(Establlsbed  1838). 


E 


AMERICAN-^ 

ngineeR 

RMLROAoliaURNAL 


NOVEMBER,  1907 


A  RATIONAL  APPRENTICE  SYSTEM. 


New   York   Central   Lines. 


Part  IV. 


Abstract  of  the  Proceedings  of  the  First  Conference  of  the 
Apprentice  Instructors. 


A  conference  of  all  of  the  apprentice  instructors  of  the  New 
York  Central  Lines  was  held  at  the  Collinwood  shops,  Septem- 
ber i8  and  19.  ;\Ir.  C.  W.  Cross,  superintendent  of  apprentices, 
presided  while  shop  topics  were  under  discussion  and  Mr.  W.  B. 
Russell,  his  assistant,  while  educational  suhjects  were  being 
considered.  The  drawing  instructors  present  were,  Messrs. 
A.  L.  Devine,  West  Albany ;  C.  P.  Wilkinson,  Jackson ;  G.  Kuch, 
Sr.,  Depcw  ;  R.  M.  Brown,  Collinwood ;  Henry  Gardner,  McKees 
Rocks;  F.  Deyot,  Jr.,  East  Buffalo;  A.  W.  Martin.  Brightwood; 
C.  A.  Towsley,  Elkhart  and  H.  S.  Rauch,  Oswego.  The  shop 
instructors  present  were,  Messrs.  Frank  Nelson,  West  Albany; 
C.  T.  Phelan,  Jackson;  P.  P.  Poller,  Depew ;  Thomas  Fleming, 
Collinwood;  J.  R.  Radcliffe.  McKees  Rocks,  and  J.  S.  Lauby, 
Klkhart.  Mr.  F.  W.  Tliomas.  supervisor  of  apprentices  on 
the  Santa  Fe;  Mr.  John  Purcell,  shop  superintendent  of  the 
Santa  Fe  at  Topeka;  Mr.  Martin  Gower  of  the  Canadian  Pacific 
Railway,  and  Mr.  R.  V.  Wright,  editor  of  the  American  Engi- 
neer AND  Railroad  Journal,  were  present,  as  invited  guests. 
Several  of  the  mechanical  officials  at  Collinwood  dropped  in  at 
various  times  and  took  part  in  the  proceedings. 

The  conference  was  a  great  success,  although  it  had  been  ar- 
ranged in  only  a  few  weeks'  time.  The  papers  presented  were 
short  and  to  the  point,  and  the  discussions  were  very  practical, 
bringing  out  much  important  information  as  to  the  various 
methods  which  had  been  used  and  had  given  good  results  at  the 
different  schools.  For  this  reason,  and  becau.se  of  the  importance 
of  the  apprentice  question  at  this  time,  and  the  demand  for  con- 
crete information  concerning  the  working  of  successful  systems, 
we  feel  justified  in  presenting  a  rather  complete  abstract  of  what 
took  place  at  these  meetings.  ^v.-    v 

Mr.  Cross'  Opening  Address. 

In  opening  the  conference  Mr.  Cross  spoke  in  part  as  follows : 
"The  foundation  principle  of  this  apprentice  system  is  the 
combination  of  the  practical  and  educational  training  of  appren- 
tices, in  a  manner  to  provide  for  recruiting  the  service  with 
young  men  who  have  been  trained  in  the  details  of  the  work 
under  actual  shop  conditions  and  in  the  atmosphere  of  the  shop. 
The  higher  officers,  subordinate  officers,  foremen  and  workmen, 
as  well  as  the  apprentices,  arc  enthusiastic  in  their  commenda- 
tion and  support  of  it.  It  means  that  the  shops  will  be  supplied 
with  workmen  who  have  been  trained  in  the  theory  and  practice 
of  the  business  and  their  efficiency  will  be  correspondingly 
increased." 

"The  subject  of  administration  is  of  special  importance  at  this 
time.  The  standing  of  the  instructor  in  the  organization,  his 
relation  to  the  apprentices,  to  the  workmen  in  general,  and  to 
the  foreman  and  other  local  officers,  is  important.  Tf  this  rela- 
tion is  right  and  there  is  a  thorough  support  and  co-operation, 
the  results  cannot  fail  to  be  satisfactory.  With  regard  to  shop 
practice  in  instructing  apprentices,  any  set  rules  for  the  purpose 
would  soon  become  obsolete  on  account  of  the  frequent  changes, 
due  to  improvements.  The  better  plan,  therefore,  seems  to  be 
to  have  the   instructor  one  who   is  a   part  of  the  organization. 


in  an  official  position,  in  addition  to  that  of  instructor,  thus 
being  in  possession  of  all  information  covering  changes  and 
standards.  This  combination  will  enable  him  to  impart  to  the 
apprentice  instructions  in  line  with  late  approved  practice,  in 
addition  to  the  fundamental  principles  of  the  several  mechanical 
trades.  ^^;v- ■'■;■';  - 

^  ."The  best  method  of  handling  work  to  increase  tlie  efficiency 
of  individuals  and  of  machine  tools  should  be  made  a  subject  of 
frequent  consultation  between  the  instructor  and  the  foremen. 
This  should  be  done  in  a  manner  to  impress  the  foremen  with  the 
value  of  the  services  of  the  instructor,  in  helping  him  to  in- 
crease the  output  and  quality  of  the  work  of  his  department." 

Mr.  Russell's  Remarks. 

Mr.  Russell  spoke  of  the  educational  part  of  the  work  as  being 
one  of  the  most  difficult  problems  along  educational  lines,  be- 
cause of  the  ungraded  classes.  He  called  attention  to  the  far- 
reaching  effects  of  the  training  now  being  given,  and  asked  the 
instructors  to  take  a  broad  view  of  the  work  and  to  keep  in 
mind  the  final  results  to  be  obtained,  especially  when  they  were 
apt  to  be  discouraged.  He  brought  out  the  fact  that  no  two 
boys  were  exactly  alike,  that  each  requires  a  different  treatment 
and  that  it  is  often  the  off-hand  word,  or  the  problem,  thought 
of  at  the  moment,  that  may  make  the  deepest  impression.  The 
fact  that  the  greatest  flexibility  must  alw.-iys  be  maintained  in 
the  methods  of  teaching  and  in  the  subjects  taught,  was  empha- 
sized, as  well  as  the  importance  of  covering  the  ground  thor- 
oughly and  not  attempting  to  rush  the  work.  Lich  drawing  in- 
structor should  have  an  assistant,  or  understudy,  who  will  be  in 
position  to  assume  his  duties  temporarily,  in  case  of  emergency, 
or  permanently,  if  necessary,  i^;:" 

Entrance  Examinations. 
Sholld  an  Admission  E.xamination  in  Arithmetic  Be  Given? 

Mr.  J.  S.  Lauby. — Yes!  It  is  argued  that  anyone  that  can  pass 
the  examination  is  too  wise  to  want  to  learn  any  of  the  trades 
that  require  hard,  muscular  labor,  as  for  example,  the  boiler- 
makers'  trade.  Facts  have  shown,  however,  that  if  the  boy  can 
pass  the  examination,  he  is  bright  enough  to  grasp  all  the  oppor- 
tunities that  are  given  him  to  acquire  knowledge,  and  knows  that 
general  culture  will  be  beneficial  to  him  in  any  trade  or  profes- 
sion that  he  may  choose  to  follow.  Boys  who  are  entirely 
devoid  of  ambition  do  not  often  make  desirable  men,  even  though 
they  may  develop  into  men  of  great  muscular  ability  and  rugged 
constitution.  A  man  that  is  only  a  machine  is  seldom  automatic 
and  requires  a  man  to  operate  him. 

Only  recently  we  had  an  ap])licant  for  machinis.t  apprentice 
wlio  knew  absolutely  nothing  alx^ut  multiplication  or  division 
Had  he  been  taken  on  as  an  apprentice  he  would  have  had 
only  about  one-half  hour  training  in  fnathcmatics  each  morning 
that  he  attended  classes,  two  days  per  week,  or  in  other  words 
about  an  hour  each  week.  While  in  the  shop  he  would  have 
had  approximately  50  hours  per  week  at  his  trade.  He  would 
thus  have  been  advanced  so  much  more  rapidly  at  his  trade  than 
in  mathematics,  that  we  could  not  possibly  have  had  him  ready  at 
the  expiration  of  his  apprenticeship  to  solve  the  problems  that 
come  to  the  journeyman  in  calculating  gears  for  screw  cutting; 
finding  unknown  dimensions  for  given  ones;  and  in  making  the 
ordinary  calculations  required.  In  addition  he  was  detected  copy- 
ing from  the  work  of  another  applicant  who  was  being  examined 
at  the  same  time,  showing  a  disposition  to  deceive.  Would  he  not 
deceive  his  foreman  later  on  in  his  work,  if  an  opportunity  pre- 
sented itself? 

Our  examination  is  not  a  hard  one  and  we  h.ave  no  fixed  grade 
that  must  be  attained  to  pass,  but  we  determine  by  close  ob- 
servation the  applicant's  aptness  and  disposition.  Sometimes  an 
applicant  will  show  by  his  work  that  he  understands  the  methods 
that  should  be  employed,  but  is  hasty  or  careless  and  conse- 
quently inaccurate,  or  that  his  memory  is  at  fault  and  only 
requires  a  little  prompting  to  recall  similar  problems  of  his  school 
days.  The  examination  therefore  gives  us  a  knowledge  of  his 
weak  points  and  when  he  comes  under  our  instruction  we  know 
just  where  to  strengthen  him.     He  is  advised  at  the  beginning 
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of  the  examination  that  anything  lie  dcjcs  nc^l  uiuk'rsiand  relating 
to  the  meaning  of  tlie  questit)ns  or  problems  will  be  fully  ex- 
plained, but  that  \vc  are  not  permitted  to  suggest  any  answer  or 
method  of  solution. 

Discussion. — The  fact  developed  that,  while  at  all  of  the  schools 
some  form  of  so-called  entrance  examination  is  given,  it  is  not 
in  reality  an  examination  in  the  ordinary  sense  of  the  word.  In 
some  cases  it  is  quite  informal.  The  boys  arc  not  required  to 
attain  any  given  grade,  but  the  way  in  which  they  answer  the 
questions  gives  the  instructor  a  clue  as  to  their  knowledge  of 
simple  arithmetic.  It  was  generally  agreed  that  these  examina- 
tions were  much  less  important  than  sizing  the  boy  up  in  an  in- 
formal chat.  A  boy  who  applies  for  admission  and  has  had  very 
few  opportimitics  will  in  many  cases  make  lietter  material  eventu- 


best  mechanics :  a,  those  with  no  education ;  b,  those  with  a  publi 
school  education;  c,  those  with  a  high  school  education;  d,  thos, 
with  a  technical  school  education?"  It  was  the  unanimous  opinioi 
that  boys  with  a  public  school  education  would  make  the  be?*, 
mechanics.  Those  who  ha\e  a  high  school  or  technical  education 
after  they  have  received  a  thorough  shop  training,  if  they  haw 
the  right  kind  of  stuff  in  them,  are  equipped  for  more  important 
positions. 

Moral  Training  of  Apprentices. 
What  C.\n  thk  Ixstrlxtor  Do  to  Develop 

ChAR.VCTER     I.V     the    Ari'KENTICES? 

Mr.  H.  S.  Rauch. — The  instructor  should  first  see  that  his  owr 
character  is  above  reproach,  then  get  the  confidence,  and  with  it 
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NEW    YORK    CENTRAL    LINES    APPRENTICE    INSTRUCTORS'    CONFERENCE. 

Top  row,  reading  frdtii  the  left:  J.   S.  Lauby;   Krank   \elson;   \.   L.   Devine;   Henry  Gardner;   F.^Dcyot,    Jr.:     R.    M.     Bro\vn    and    C.    P.    Wilkinson, 
jdiatf   row,    reading   from   the   left:    C.   A.    Towslcy;    C.    T.    Phah  "  "  '  ""'  "      --      -      — 

and  Martin  Gowcr,  C.  P.  R.    Lower  row.  reading  from  the  lef 


Intermediate   row,    reading   from_  the   left:    C.   A.    Towslcy;    C.   T.    Phalen;    J.    R.    Radcliffe;    Thomas    rleming;    W.    B.    Russell;    H.    S.    Rauch 

;ft:   G.    Kuch,   Sr.;   A.   \V.   Martin;    P.    P.  Poller  and  C.   W.  Cross. 


ally  than  one  who  has  had  greater  opportunities  but  has  not  taken 
full  advantage  of  them,  although  of  course  the  latter  boy  would 
make  a  much  better  show  ing  in  a  formal  entrance  examination. 
Certain  apprentices,  such  as  boiler  maker  and  moulder,  will  not 
require  as  wide  a  knowledge  of  mathematics  as  those  in  some 
of  the  other  trades. 

In  a  certain  large  technical  school  an  entering  class  numbered 
4SO,  but  four  years  later  there  were  less  than  200  of  them  grad- 
uated. Most  of  those  who  fell  out  found  they  were  not  fitted 
for  the  profession  for  which  they  were  studying.  This  shows 
how  futile  entrance  examinations  are  for  weeding  out  material 
which  is  not  desirable.  In  closing  the  discussion  of  this  question 
the  following  quotation  was  read  from  a  paper  presented  before 
the  American  Society  of  Mechanical  Engineers  in  1809  by  Mr. 
Milton  P.  Higgins.  "Instead  of  entrance  examinations,  <?  careful, 
quiet,  honest  inzestigation  into  the  boy's  life,  as  to  habits  of 
work  and  study,  as  to  fiis  personal  habits  of  order,  as  to  hozv  he 
Spends  his  evenings,  Sundays  and  holidays,  as  to  his  love  end 
care  of  tools  for  mechanical  zvork,  especially  as  to  zvhat  he  has 
actually  constructed  zcitli  tools  before  be  zuas  14  years  of  age. 
Are  not  these  things  a  truer  indication  of  a  boy's  fitness  for  the 
life  of  a  mechanic  or  engineer  than  the  one  single  quality  of 
being  able  to  pass  zcritten  entrance  examinations^" 

What  Kind  of  Boys  Make  the  Best  Mechanics? 
The  following  question  was  asked  by  Mr.  Gower  and  a  vote  of 
the  instructors  was  taken.    "In  your  opinion  which  boys  make  the 


the  esteem  of  the  apprentices.  He  should  find  out  how  they  spend 
their  time  outside  of  shop  hours;  if  some  are  in  the  habit  of 
keeping  questionable  company,  a  friendly  confidential  talk  will 
many  times  work  wonders.  The  services  of  the  Railroad  Y.  M. 
C.  A.  can  be  enlisted  to  good  advantage  in  helping  to  mold  the 
character  of  our  apprentices,  as  it  always  stands  ready  to  give 
a  room  for  meetings,  lectures  or  discussions. 

Apprentice  clubs  will  go  a  long  way  toward  keeping  the  appren- 
tice well  employed  while  out  of  the  shop.  A  room  should  be 
provided  for  the  apprentices,  preferably  at  the  Y.  M.  C.  .\.,  where 
they  can  drop  in  at  any  time  and  find  good  reading  in  the  shape 
of  mechanical  joumals  and  general  literature.  1  he  railroad 
could  lend  its  pipers  with  the  assurance  that  they  would  be  taken 
care  of  and  returned  after  a  reasonable  length  of  time. 

Instructors  should  try  to  find  all  the  good  there  is  in  an  ap- 
prentice, and  should  appeal  to  that  vein  of  good  to  correct  any  evil 
tendency  that  may  exist.  If  they  should  get  into  had  company 
and  into  trouble,  as  sometinu's  happens,  the  instrnctor  should 
use  all  his  influence  to  help  them  out,  and  he  will  then  have  a 
lever  to  influence  them  for  good.  He  should  always  show  them 
that  he  has  their  future  welfare  at  heart,  and  that  he  expects 
big  things  of  them,  and  they  will  not  often  disappoint  him. 

Discussion. — It  is,  of  course,  first  necessary  to  gain  the  boy's 
confidence,  and  then  to  try  and  correct  any  evil  influences  by 
bringing  better  ones  to  bear  upon  him  and  talking  things  over 
with  him  in  a  quiet  way.     The  question  of  cigarette  smoking  was 
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discussed.  At  some  of  the  schools  boys  who  smoke  cigarettes 
are  discharged  if  they  will  not  give  it  up,  and  the  general  opinion 
seemed  to  be  that  boys  who  have  this  habit  should  not  be  en- 
rolled as  apprentices. 

The  moral  development  of  the  boys  is  exceedingly  important; 
it  will  make  no  difference  in  the  immediate  shop  output,  but  ten 
years  from  now  it  will  bring  results  in  plenty.  The  development 
of  loyalty  to  themselves,  their  employers  and  their  country — 
this  is  worth  more  in  dollars  and  cents  than  most  of  us  dream. 
What  can  be  better  for  everyone  concerned  than  an  earnest,  loyal 
corp  of  employees,  sober  and  industrious,  wide  awake  and  am- 
bitious. 

The  Ide.\l  Rel.\tions  Between  Apprentice 
AND  Instructor. 

Mr.  H.  S.  Rauch. — The  relations  which  should  exist  between 
the  instructor  and  the  apprentice  are  those  which  exist  between 
close  friends.  The  boys  should  be  given  to  understand  that  they 
are  welcome  to  come  to  the  instructor  at  any  time,  either  in  the 
shop  or  outside,  for  all  kinds  of  advice,  not  only  as  to  their  work 
but  on  any  subject  which  may  be  uppermost  in  their  minds. 

Always  make  the  apprentice  feel  welcome  by  giving  him  your 
attention  and  a  pleasant  word ;  get  his  confidence  by  showing 
him  that  you  have  confidence  in  him ;  be  interested  in  those 
things  he  is  interested  in,  both  in  the  shop  work  or  in  the  pursuit 
of  pleasure.  If  a  boy  is  interested  in  baseball,  talk  baseball  to 
him;  if  boating,  fishing  or  horses,  talk  these  with  him  at  the 
proper  time,  and  you  will  soon  have  his  entire  confidence.  Under 
all  circumstances  show  him  that  you  are  his  friend,  champion  his 
cause,  if  it  be  a  worthy  one ;  if  not,  show  him  where  he  is  wrong. 
Never  let  an  opportunity  go  by  to  help  him,  to  show  him  that  his 
interests  are  your  interests;  never  fail  to  show  your  approval 
of  his  laudable  achievements ;  give  praise  where  praise  is  due, 
and  if  it  becomes  necessary  to  reprove  him,  do  it  privately  and 
in  such  a  manner  that  it  will  leave  no  sting.  Never  promise 
things  you  are  not  sure  you  can  do ;  treat  the  apprentice  as  though 
he  was  a  man ;  boys  like  to  be  taken  for  men.  Consult  with  the 
boys  on  any  matter  in  hand ;  get  their  opinion  as  though  they 
were  men ;  in  many  cases  it  will  be  of  more  value  than  you  think, 
and  even  though  it  is  valueless,  the  next  time  it  will  be  better. 
Thus  show  them  that  you  have  confidence  in  their  ability  and 
they  will  strive  not  to  disappoint  you. 

A  foreman  wanted  sketches  and  a  tracing  of  a  conductor's 
box;  he  was  in  a  hurry;  the  shop  draftsman  was  crowded  with 
work  and  could  not  make  them,  but  finally  induced  the  foreman  to 
let  a  second-year  carpenter  apprentice  make  a  try  at  the  job;  he 
thought  he  couldn't  do  it;  his  instructor  told  him  he  knew  he 
could;  he  did,  and  made  a  good  job  of  it,  and  the  result  was  loo 
per  cent,  increase  in  the  interest  of  the  apprentice.  Instill  in  the 
minds  of  the  apprentices  that  we  are  all  working  for  a  common 
goal, — that  of  advancing  our  positions  in  life, — and  that  every- 
thing learned  makes  us  just  that  much  more  valuable  to  the 
company  by  which  we  are  employed. 

Discussion. — This  paper  also  brought  out  the  question  of  im- 
proving the  morals  of  the  boys,  and  it  was  quite  generally  ad- 
mitted that  more  could  be  accomplished  toward  correcting  bad 
habits  by  having  a  quiet  talk  with  them,  individually,  than  in  any 
other  way.  Concerning  the  matter  of  swearing,  Mr.  Purcell 
stated  that  when  he  found  a  boy  using  such  language  he  usually 
asked  him  how  he  would  like  to  see  it  in  print  with  his  name 
signed.  This  usually  made  such  an  impression  upon  the  boy 
that  he  was  more  careful  in  the  future. 

Educational  Work.  ^ 
How  to  Interest  Boiler  Shop  Apprentices. 

Mr.  C.  P.  Wilkinson. — It  is  well  known  that  the  boilermaker's 
trade  is  one  that  does  not  appeal  to  the  type  of  boy  who  cares  to 
study  and  read,  and  consequently  it  is  necessary  to  take  those  who, 
as  a  rule,  care  but  little  for  books,  but  who  nevertheless  "make 
good"  in  the  shops.  To  interest  this  class,  school  work  should  be 
confined  almost  exclusively  to  boiler  shop  practice  and  should 
combine  the  drawing  and  arithmetic  almost  from  the  start.  It 
is  all  right  to  give  these  boys  the  first  twenty  or  thirty  sheets  in 


mechanical  drawing,  which  are  used  by  the  other  trades,  but 
after  that  they  should  be  given  simple  plate  work  in  drawing, 
and  such  problem  work  as  figuring  areas  and  weights.  Instead  of 
car  and  locomotive  details  in  drawing,  familiar  objects  in  the 
boiler  shop  should  be  considered,  such  as  flange  blocks,  various 
small  tools,  boiler  braces,  stays  and  clamps,  and  later,  if  they 
are  able  to  go  ahead,  the  more  complicated  work  of  laying  out. 

As  soon  as  a  boy  shows  that  he  is  worthy  of  advancement 
and  takes  an  interest  in  his  work,  have  him,  instead  of  putting  in 
his  whole  time  in  the  drawing  class,  go  to  the  shop  and  assist  in 
laying  out  work  or  doing  it  himself.  This  will  encourage  him  in 
his  studies.  In  order  to  hold  the  interest  of  boiler  shop  appren- 
tices, the  work  cannot  be  too  simple  at  the  start.  If  it  is  too  hard 
they  easily  become  disheartened. 

Discussion. — At  the  Jackson  shops  the  boys,  after  they  have 
done  a  certain  amount  of  drawing  work,  are  occasionally  turned 
over  to  the  boiler  shop  foreman  and  do  actual  laying  out  under 
the  direction  of  the  layer  out.  Wliile  laying  out  work  to  full 
si/e  on  wrapping  paper  in  the  drawing  room  is  of  value,  it  does 
not  appeal  to  the  boys  the  way  the  actual  work  does,  and  this 
is  especially  true  if,  after  they  have  laid  a  sheet  out,  they  are 
required  to  follow  it  up  and  finish  it.  Where  laying  out  work 
of  this  kind  is  done  the  boys  work  continuously  at  the  job  until 
it  has  been  completed  and  the  time  is  credited  to  their  school 
work. 

The  suggestion  was  made  that  %  size  wooden  models  could  be 
made  of  the  different  parts  of  the  boiler;  the  apprentice  could 
then  lay  the  different  sheets  out  on  paper,  and  after  cutting  them 
to  shape,  place  them  about  the  model  to  see  that  they  fitted 
properly. 

The  general  opinion  seemed  to  be  that  it  would  be  advisable 
to  start  the  boys  upon  boiler  shop  subjects,  in  connection  with 
their  drawing  course,  as  soon  as  possible,  rather  than  to  have 
them  keep  on  exercises  which  bad  been  arranged  for  the  machine 
shop  apprentices.         ;~v-;.. 

Type  of  Problems  that  Appeal  to  the  Bovs. 

Mr.  C.  P.  Wilkinson. — With  the  many  different  dispositions 
and  influences  to  contend  with,  it  is  out  of  the  question  to  have 
any  fixed  rule  to  fit  all  cases,  yet  it  would  seem  that  much  can 
be  accomplished  if  we  fully  realize  the  things  a  boy  should  know 
and  teach  him  these  in  as  simple  a  way  as  possible,  without  at- 
tempting to   drive  him.      .  .:>: 

Illustrations  should  be  used  in  connection  with  the  problems, 
as  they  give  the  boys  a  better  understanding  of  the  subject. 
Use  sketches  or  diagrams  with  every  problem  possible  and  boil  all 
subjects  down  to  the  limit  of  simplicity  and  directness.  The 
examples  should  not  necessarily  be  confined  to  railroad  work,  but 
should  include  anything  about  the  home  or  outside  that  is  fa- 
miliar; the  result  will  indirectly  benefit  the  railroad.  Problems 
in  the  nature  of  the  following  should  be  used :  Find  the  number 
of  cubic  feet  in  a  coal  bin  shown  in  a  sketch  and  the  tons  of  coal 
it  will  hold.  Find  the  gallons,  or  barrels,  contained  in  a  cistern 
shown  in  a  picture.  Find  the  cost  of  sidewalk  per  square  foot. 
Find  the  cost  of  carpet  per  room  plan.  A  few  problems  of  each 
kind  would  be  beneficial  to  the  majority  of  apprentices.  From  the 
shop,  problems  in  springs,  when  a  sketch  is  given  to  show  the 
method  of  calculating;  or  to  find  the  weight  and  the  square  inches 
of  wearing  surface  of  an  axle  shown  on  a  sketch.  Even  where 
it  is  impossible  to  make  any  headway  with  a  boy  in  the  drawing 
room,  instruction  along  these  lines  has  produced  good  results. 

The  same  course  should  be  followed  with  all  apprentices,  as 
has  been  outlined  for  the  boiler  shop  boys;  that  is,  when  they 
have  drawings  to  make  where  laying  out  is  involved,  they  should 
spend  a  part  of  the  school  time  on  this  work  in  the  shop. 

Discussion. — The  instructors  strongly  advocated  the  use  of  as 
many  sketches  or  illustrations,  as  possible,  in  connection  with  the 
problem  sheets.  It  not  only  makes  the  meaning  of  the  problems 
plainer,  but  serves  to  increase  the  interest  which  the  boys  take 
in  this  work. 

Problems,  Should  they  Be  Compulsory? 

The  topic  was  opened  by  Mr.  Henry  Gardner,  who  presented  a 
plain   statement    of   the   difficulties   encountered    in   keeping   the 


414 


\.mi:kka.\    i:.\(ii\i:i-:k  axd  uailroad  journal. 


of  tlic  exaiiiin.-iii'iii  tiiat  aiuiiiiii!,'  lie  (ioo  n<>i  undfr»i;in(l  rclatiii;; 
to  the  incaninjr  (  £  the  iiuvMKri.s  nr  pn.blLiiis  will  be  fully  ex- 
plained, but  that  \vc-  are  nnf  |)c«»-'init]^etl  to  suggest  aivy  answer  or 

;  method  of -^olutirm.  '  ■  ^     ■•v>I-'\r  "\-.V'  '  •  v  ':"  ■■  •..-••■;  •^  I; 

Discusst<'V.—'\'\n-  fait  drwldped  tlial,  wlitlo  at  .'d1  ort'Ve  soliOols 
some  fof.m  f«f  s<>-^allcd  eiil ranee  examination  is  yiveii.  it  i<i  not 
in  reality  aiT;esa6i%TalA0H  in.  tlie  onTinar^  sense  of  the  worii.  In 
some  .casos  ,it.i3..<l\»kc  i^^  boys,  arv  littt  required  to 

attain  any  giivtn  jmnlOv  but  the  way  in  which  they  aJiswer  the  '{ 
question-  civcstlu?  instructor  a  clue  as  t'l  their  knowIe<li;c  of  ..■ 
sitnple  arilhnVetici  .It- was  generally  n.urevd  that  these  cxannna-  '.i'- 
tions  were  niticri  Ics^s  miportant  than  siziufj;  the  boy  up  in  an  in-  ; 
formal  chat.     A.t^'iy  wh»>  appnt-s  for  admi^^ion  and  has  had  very 

.  few.oppoftwities  w  in  in  many,  ca.»vs  m.5»l^c  l>tlter  ma^'riaj  evcntu- 


bt.^1  niecliaiMcs;  a,  tiiose  with  tio  education;  b,  tliose  with  a  publi 
school  eiiueatior. ;  c,  tliosu  wilh  a  high  sclioul  education;  d,  tho^ 
with  a  technical  ?ch<H>l  educatinu?"  It  was  the  unanimous  opinio: 
tliat  boys  witli  a  public  school  education  would  make  the  be- 
jnrchainVs.  'rho>e  who  ha\e  a  hi^di  school  or  technical  cducatiot)  • 
after  they  have  receive;!  a  th^rouyh  shop  trainips.  if  thoy  hav<:,-.;SJ 
the  ri:-;Iu  kind  of  ^tuiY  in  iIkmi.  are  equipped  for  niorc  iniportaii!-  ;V- 

pOsitioiiSi   :  '.C^ ''•;■;..<.■  '  ;•   ■.  i^'^^/ '■-' -iii^^-y.  i^""  ; 

.•.-"'.-•-".'  Moral  Training  of  Apprentices.     ^:".;;  V-.^;;-,:^'^.,^^ 

y  What  Can    riii     I NSTktirroK  I'to  TO.  flkvELX^'V^^^ 

Mr.  n.  S.  Raitili.- — 'Ihe  in>tructor  should  fir.'^t  st-e  that  his  owty'::. 
character  is  above  reproach,  then  get  the;  confidence,  and  with  it  '.• 


■<.-";V'^v':.v: 


NKW     YORK    CKXTRAI.     I.IXESl     AlM'KKNTKi-     INSTRUCTORS      COXFFRF.XCE.  ..-•.'•   Y..--. 

Tq|>  row,  nailiHK   fr..rii  the  Uft:  }'.   S.   I^aiitiy:    Frank   Ncl^n:v-\.   1-   f^ovinc:  lU-nirj'.  O.irilntr ;    V.    ncviit.     Ir.;     K.     M.     I?ro\vn    and     (.     P.     Wilkinson. 
Intcrihtdijitv   row. . rcVliutJ   from  t hi-   li>ft;   C.   A.    Ti.w-lcy:   f.   T.   Phalen:   .?.    K.    R.n.li-lilTi;   Tli..nia<    1  killing:    U.    ».    ftu«sill;    11.    S.    Kauch 
•  ■v  ■  .afiit  .\.fartmt>«u«.r.   (".!  I'.    H,     LnWi-r  row,  n-.nlini,'   fn'tn  tlic   left:   <i.    Kuch,   ."Sr. ;   A-   W .    Martin;    I*.    1*.  I'ulli-r  ami  C.  AV.  Cross.. 


ally  than  one  who  has  ha<l  ;4reater  aj)pv<rtunilie-«  but  has  iK't  taken 
full  advantage  of  ihcinv:alt bough  of  cotirse:  the  latter  boy  would 
make  a  miich  belteli>  i>TiMwing  in  a  fornial  entrance  examination. 
Certain  ripiirrnt ices,  sticji  as  boiUr  maker  and  moulder,  will  not 
require  as  wide  a  kiiowletluii  "f  ni.ithematics  as  those  in.  some 
of  the  otiier:  trades;-  .:v'.    ;.■  '  ■■■'■■/'''- -■^::  ';:'''y'-'- '■  ■-.  ;'    ■  ■' 

.Itt -a  certain/ hi r-K^^^  class  numbered 

450,  but  ffMiryear--  later  there  were  Jess  than  .ioo  of  tlum  gra«l-  . 
uatexi  Jlost  ,uf  lfan.e..wh«i  ieJl  out  found  tliCy  were  not  lilted 
for  the.  proft^ssiotJ  for  "which  they^  were  studying  U  his  shows 
how  futile  etttnuice  exaiiiinri^ims  are  for  \vee»liitg  out  tnaterial 
which  is -not  desifabUi:- .  In  closiuti  tUe>.disvus,sion  \\i  this  tpie-tifm 
the  following  tj5:otatniii'Svas  riea<l  from  a  paper  presented  before 
the  Anivricah  ,i»ocieiv.  of  :?kPechanical  Hngineers  in  |}^/^  by  Mr. 
M  i!t«>n  F.i  f.riggin?.,.  ■  "/:»,«./i-m/  fl^/  ;t'M/m«i-i*  V-t'<'('''''<'^/^''-s'i  (f  c'lrctul, 
quicf,-  .hofXt^st  :UiZt'iskh4alw  hf'^y'f.  Iif.t%  ■  as   to   fiiihif^  vf 

Zi-ork  and  sittiJy. Uis  tii  //7.v  /ii.r.*<>)fj/  //i7/)/l'.v  t^f  a/t/^r,  as  ti'  liozi.'  be 
spi-nds'hi^  (^yHHi:^:s^,  '^lOiitdy^  0Hi  holultiys,.  as  td  liis  /<>:v  cud 
.  .care  of'  Ji^tis  f(>p ■uir.t'lnviU'iJl  'ichrkf  ^ifsprfujlly  as  to  Xi'lfat  f(c  has 
■/^- actually .coii3^f'i(i'fiUl:''7k:i7if  tbojjf  fH-fpri'  .lur' x^^'as-  li  y 

Ai.c  ni>t  these  [iUiitx's'',(!  thtt-rindiciiihr^of.a.b  fi?iit'ss  for  iJu- 
lifc  of  0  liKeii'finr.  or:/viti:ini-t-r  tluvi:  tlu^  .one  single  (inaUlyiaf 
being  aide  lu  7'(/.*.v  xi'*ni/<'Ji  entf\in<\'  cytifninatiotis i^* ■  '    • '. '"      .     '  •• 

What  Kind  of  Boys  Make  the  Best  Mechanics? 
The  foirowing;-  qiu'^ijirtn  w^^s;  a.skcrd  1>y  iSTc  ^owcr  ntid  a  'yoteipf 
the  in«;trHetoi:s  U:a«  l.a.ki.'.)3.    '•^tn..>';iiit^oirin.il^>i  ^vhic)^,:h7y!>.'m^^      t].i^ 


the  esteem  ui  the  ai)prentices.  He  should  fmd  out  how  they  spend 
their  time  outside  of  shop  hours;  if  some  arc  in  the  habit  of 
keeping  ifues'tionable  company,  n  friendly  confidential  talk  will 
many  times  work  wonders.  The  services  of  the  Railroad  Y.  M. 
C.  A.  can  be  enlisted  to  gootl  atfvaiuagc  iit  helping  to  mold  the 
.char.'icter  of  our  apprentices,  as  it  always  .stands  ready  to  :i?ive 
«  l^ooni  for  meetin.gs,  lectures  tirf  discussioits.  '  :l.: ■''■:? ■^:!'=^\'-^'.iK\ '\ 
.\p|)re!itice  dubs  will  go  a  rbngW.aV  toward  keepijtg  the  api](>reh-;5 
tice  well  emidoycd  while  out  of  the  shop.  A  n>«)m  shonld  be 
providetl  for  the  ai>pretitices.  preferably  at  the  Y.  yi.  C.  .\.,  where 
they  can  d^op;  in  at  any' time  and  Imdjiood  reading  in  the  shape 
of  I  Mechanical  iotTrnals  ^  atj^d  scncr;\l  .iifefatune,  .  •  'riics  railroad 
Could  tend  its  papei^s  with  the  asstjfance  that  they  w'<>iilt|  be  t.aken 
care  of  and  rettirneiraflej-  a  reasonable  luivgth  of  tirne. 
•  .  InstTUCtars  siioidd  trji' iiV  iVnd  'all  the  goo«l  tht'TiC  is  in  an  ap- 
'.  preHticc^  and  slu »»i.tl  apiie-iVfi >  t jiat  yvin. of  ^n< nVio  c< nfecL  ai'ly  evil 
teiidency  tJwt-  maj;  eXtsr.;  .,  If  iht*^y>h<)uld  Ret  4tK«^ 
and  iirt»>  tro'aWc.  as 'SouielJuies  h.appciis.  the  itrstnicior  shonld 
UtiC:  all  his  intluet'Coi  to  help,  them  out,  ar»d  he  will  then  have  a 
.  lever  to  in.niietice  them  Tor  .good.  lie  should  always  show' tfeerii 
that  he  has  their  .futiii"c  vyclfarc  at  heart)  and  lliat  h:^  expect .<; 
big  things  of  them,  aiifl  they  will  not  ofteji  disripntwiit  biui.  •  :  " 

Discussion, ^~h  is.  of  course,  first  necessary  to  gain  the  boy's 
confu'tence,  .and  then  to.try  an([  correct  any  evil  iiitleonces  by 
bringing  l>etter  nhc?»  ttj  bear  upon,  him  an<l  t.alkiu!?  things  ov^r 
witli  him  in  a  quiet  ivay,  .  The-qttc«tli>u,  of  ■cig;irett"e;^;?^ 
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discussed.     At  some  of  ilic  schools  boys  who  smoke  cigarettes, 
are  discliar^td  if  lliey  will  not  give  it  up,  and  the  geticral  opinion 
seemed  tu   be  that  boys   \vho  have  this  habit  sljpul J. nit;H. be. cu-: 
rolled  as  apprentices.  •.•;--    V'  ';V-    '■/      'i  ■•:;.'  .^  ■'■"'::•;, i^".- 

The  moral  development  of  the  boys  is  ex•c<^edingIy  importaut; 
it  will  make  no  difference  in  the  immediate  shop  outpiil.  btittew 
years  fmm  now  it  will  bring  result^  in  plenty.  The  development 
of  loyalty  to  theuTiclves.  their  employers  and  their  country— 
this  is  worth  more  iri  dollars  and  cents  than  most  pi  us  dream.:: 
What  can  be  better  for  everyone  concerned  than  an  catrnest,  loyal 
ocrp  of  employees,  sober  and  industrious,  wide  awake  and  am- 
bitious. 


Tilt  iuKAL  RELAfioKs  Bktween 
Iasd  In.strlctor. 


vTice . 


.1//.  //.  .S'.  Ri:ucli.-^ii:  relations  which  should  exist  between 
the  instructor  and  tlj^Mpp  rent  ice  are  those  which  exist  between 
close  friends.  The  bJp  should  be  liiven  to  understand  that  they 
are  welcome  to  comcWo  the  in-«tnictor  at  any  time,  eitlier  in  the 
shop  or  out>>ide,  for  a*' kinds  of  aihice,  not  cwily  as  to  their  vkorjk 
but  on  any  subject  which  may  be  uppermost  in  their  minds.   ■ 

Always  make  the  ^^jirentice  feel  welcome  by  giving  him  your 
attention  and  a  plea^^nt  word ;  get  his  confidence  by  showing 
him  that  you  have  confidence  in  him;  be  interested  in  those 
things  he  is  interested  in,  both  in  the  shop  work  or  in  the  pursuit 
of  pleasure.  If  a  boy  is  interested  in  baseball,  talk  baseball  tO 
him;  if  boating,  fishing  or  hor.scs,  talk  these  with  him  at  the 
proper  time,  and  you  will  soon  have  his  entire  confidence.  Under 
all  circuillstantes  .>tlOw  him  that  you  arc  hi>  friend,  champion  his 
cause,  if  it  be  a  worthy  one;  if  not,  show  him  where  he  is  wrong. 
Never  Kl  an  opportunity  go  by  to  help  him,  to  show  him  tlrat  his: 
intere-ts  are  your  interests;  never  fail  to  show  your  approval 
of  his  laudable  aqhievements ;  give  praise  where  praise  is  due, 
and  if  it  becomes  necessary  to  reprove  him,  do  it  privately  and 
in  such  a  manner  that  it  will  leave  no  Sting.  Never  promise 
things  you  are  not  surf  you  can  do;  treat  the  aiipreiltice  as  ihotish 
he  was  a  m.m ;  boys  like  to  be  taken  for  men.  Consult  with  the 
boys  on  any  matter  in  hand ;  get  their  opinion  as  though  they 
were  men;  in  many  cfases  it  will  be  of  more  value  than  you  think, 
and  even  though  it  is  valueless,  the  next  time  it  will  be  better. 
Thus  slinw  them  that  y<»u  have  confidence;  in  their,  ability  aUd. 
they  will  strive  not  to  disappoint  you.   .      ':■    T  '  I;' \    v'  r-  ■;'' 

A  foreman  wanted  sketches  and  a  tracing  of  a  condHCtors 
box;  he  was  in  a  hurry ;tlie  shop  draftsman  was  crowded  with., 
work  and  could  not  make  thtm,  but  finally  induced  the  foreman  to 
let  a  second-year  carpenter  apprentice  make  a  try  at  the  job;  he 
thc)Ught  he  couldn't  do  it;  his  instructor  told  him  he  knew  he 
could;  he  did,  and  made  a  good  job  of  it,  and  the  result  was  IGO- 
per  cent,  increase  in  the  interest  of  the  apprentice.  Instill  in  the 
minds  of  the  apprentices  that  we  are  all  working  for  a  common 
goal, — that  of  advancing  onr  positrons  in  life,— and  that  every- 
thing learned  makes- us  .just  that  riiuch  t^iare"  valtiable  to  the 
company  by  which  wc  arc  employed.    :.,;;<^-';-;  '-V^ -:? 

Discussion.— This  paper  also  brought  out  the- qtiestioh  of  iflfi-.  • 
proving  the  morah  of  the  boys,  and  it  was  quite  generally  ad- 
mitted that   more  could  be  accoinplished  towarj:!  corrcctin.g  bad, . 
habits  by  having  a  quiet  talk  with  theni.  individually^  than  in  ariy 
other    way.      CoiKerniug   the    matter    of    swcnritis[.    Mr.    PurrcH 
stated  that  when  he  found  a  boy  using  such  lanj;ur\gc  he  tisnany. 
asked  him  how  he  would  like  to  sec  it  in  priiit  with  his  rtsme; 
signed.     This  'iisiixtlly  made  such  an  iiiiprc.ssipn  ttpo^i  the^  t^ 
that  he  was  more  catreftil  in  the  firtntc.  .  V^. ,  -    >;y.:j^ :..;.\^^^^ 

^::  :  •  :.  -'^  !  .  ■  . -•     Educational  Work»^  iY!'\-;ii:  %:;.:; ^v^•'V•■  • 
....  v'v-'.  How  TO 'Interest  lioit.r.R  Shop  Apt'REXTicks:^;  -.i^:-;    .  :^; 

. -A/r".  C /*  U'illcinsov.—lt  is  well  ktiown  that  the  hoilcrmakePs; 
trade  is  one  that  docs  nOt  appeal  to  the  type  of  boy  who  ^ai^es  to 
stu<ly  and  read,  and  consequently  it  is  ncccs.sary  to  t.ikc  those  who; 
a*  a  rnle^  enre  but  little  for  hooks,  bitt who  rtcverthelcss  "make 
..pood"  in  the  shops.  Tq  interest  Hiis  cla«8,  school  work  should  be 
•'confined  almost  exclusively  to  boiler  shop  pmrt ice  and  should 
combine  the  drawing  .and  arithmetic  almost  from  the  start..  It  , 
is  all  right  to  give  these  boys  the  fir ^t  twenty  or  thirty  sheets  in. 


mechanical  dKiwing,  Avliich  are  itsed:  by  the-othcr. tirades,  but 
after  that  thej'  should  be  given  simple  jplate  work  in  drawing, 
and  svich  probleut  work  as  liguring  areas  and  weight*.  Instead  of 
ear  "aiidJoeonRitiye  details  in  drawing,  familiar  objects  in  the 
.  boiler  .shop  s1i«>uld  he  consi<lered,  sttch  as  llang<»  blocks,  variolic 
Smair  tools,  boih?r  bfaces,  stays  and  clamps,  and  fat$^r,  .if  they 
ate  able  to  go  ahead,  the  more  complicaled  work  of  daying  out. 
.."As  soon  as  a  boy  showvs  that  he  is wortlrj-  of  advancement 
aJtd^take^  an^iitterest  in  his  work,  Itavehitn.  instead  of , putting  in 
his  whole,  time  in  the  drawing  class,  go  to  the  sho-p  and  assist  in 
Isying  out  work  or  doin.i^  it  himself.  This  will  eiTcourage  him  in 
his  studies.     In  order  to  hold  the  imerest  of  boiler  shop  appren- 

■  ticcs,  the  work  cannot  bo  too  siTnf)le  at  the  start.    If  it  is  too  hard 
;  they  easily  become  disheartened.      ;      :'^^'/i:'"^'-C---'.y 

/  Piscussioti. — At  the  Jack>on  shops  tliebbys.  after  they  have 
done  a  certain  amount  of  drawing  work,  ate  occasionally  turned 
ever  to  the  boiler  shop  foreman  and  do  actual  layiiv^  out  under 
the  direction  of  the  layer- oat.  ,  Whik  Iqjiiig  out  woric  to  full 
size  on  wrapping  paper  in  the  drawing  room  is'of  value,  it  does 
not  appeal  to  the  boys  the  way  llie  actual  work  docs,  and  this 
is  especially  true  if,  after  they  h.ave  laid  a  sheet  out.  they  are 
rcqtiircd  to  follow  it  lip  and  finish  U.  Where  laying  out  work 
of  this  kind  is  done  the  boys  work  continuously  at  the  job  until 
it  has  been  completed  and  the  tiine  is  credited  to  their  school 

■  vi:ork. 

itFltestiggcstJon  was  made  that  *.4  s'^^'00<len  models  could  be 
riutde  of  the  diflferent  parts  of  the  boiler;  the  apprentice  could 
then  lay  the  different  sheets  out  on  paper,  and  alter  cutting  them 
to    shape,   plaeetlotm  about   the   mpdel  to   see   diat   tliey   £tted 
'  properly>      T'  '  "'^  ■''   -  l  -        'C'    ■   :■'■'''  '•    '        •;•     .■^'      ' 

'.The  general  opinion  seemed  to  be  that  it  would  be  advisable 
to  start  the  boys  upon  boiler  shop  stibjects,  in  connection  with 
their  drawing  course,  as   soon   a>  possible,   rather  than  to  have 
them  keep  on  exercises  which  had  been  arranged  for  the  machine  • 
shop  apprentices.-  '.  ;.<.:   -  \>  :  /  '•  '^'X-'^^^  •  --'    ■  -/.^  ';'")■■■ 

;; ;  V  ;:^re  or  Prqclem$  tjiat  ApreAL  to  the  Bovi^:K'-'t  V^' 
■■'Mr:'-.Cy'I^  irM\ins oil. -^SK'ith  the  .many  diflfcrcnt  dispositions 
and  inlluences  to  contend  with,  it  is  ©ni  of  the  quc.stion  to  have 
any  fixed  rule  to  fit  all  cases,  yet  it.  wotdd  seem  th.^t  much  can 
be  accomplished  if  we  fully  realize  the  things  a  boy  should  know 
and  teach  him  these  in  as  .simple  a  Way  as  possible,  without  at*- 

teinptirig  to  drive  him.    ■  -  ^r -v  ■-'■•-  -^ 

/Illustrations   should  Iw?  lised   in  coniu'ctK-n   with  the  prcblcms, 

•as  they  give  the  boys  a  better  iinderstnn«ling  of  the  subject. 
Use  sketches  or  diii^^rams  with  every- pj:< "blom  possible;  and  boil  all 
subjects  down  :•  to  ;the  limit  of  siniplicity  arid  directness.  The 
exriinples  should  not  necessarily  be  etrnfined  to  railroad  work,  but 
should  inclitde  anything  about  the  home  or  oulsiile  tliat  is  fa- 
miliar; the  result  will  indirectly  benefit  ihe .  ra^ilroad.  Problems 
ill  the  hatttre  of  the  following  tJmirid  bc^n^ed.:.  vjFind  the  number.  ' 
of  cubic  feet  in  a  :co;d  bbi  slutw  n  iij-.V.  sketdi  and  .'he  tons, of  coat 
jtwill  hold. 'Find  the  iialU>n^;  ot  barrel?,  contained  in  a  cistern. 
.jsliowtJ  in  a  pict«re,     lind  the  cost  of  sideAV,-iIk  per  MiUiti-e  foot. 

:  l^id  die  cosrof  per  rooirt  pkn;    A  fc\y  pfoblerti*.;<tf '^a^ 

khid  wpitid  bie.'benctieial  tri^ 
shop,  pt-obli'tHs  ill  ,-sprin\,^s;  wlvt'ii  it  sketch;  is  given  to  >how'  thcv. 

.  method  <.f  calculating :  or  to-  find  thi?  wci;jiit  andrt.he:  i<tuaro  inches- 

.  of  weaTiiig  ?nrf^c<?.  of  .aii-hNle  «^Q\vii  oil -a.  slv'etcH;;    l-li+n  wljelrfe; 

^^it  ii  iiiipossible  to^-i|nrd^v  ^ny  headw^^^wttll'a  hoy>in  tlji?  .dniwing 

■  rOGtn..  insltuctioii  alflirgtlie^e  lines  h.^s  pro<htced  grVt><}  rcsidts. 

'•;  ■  The  sxnitr  coiir>»e.  :?h«;»tild  be  fHlloued  with  .'11  iipivrcn.ticcs,  as. 
;  Tia?  been  ont-linod  for  the  boiler  shop  boy'^ ;.  that  •is,  wl^eit  1rt»ey . 
:  ,:havc;dfa\vin£5!i:  to  make  wlicre  l^ymji  oitt  is  iftvuily^d.  tlircy. Rhould 

■  v^pehd  a  part  of  tlie.scho<il  trine  Oii  iTiis  work  in  the ^hop,-.  •;.;;.  -.I-.'.:- 
"      D/><-j/.f.«-;n;.::;i-T"hf  instructors  <:trongly:.'idy.cated  the  use  of -a? 

n^^ny■5ketc^hesp^i^I1s!rati^i^s,  as  possible^.;  in  cnnneetionVwtth  the 
problcttr  i'l>eet*i...lt  ii'.t  only  niiik.es  the  mcaiiiiifif  .r.f  the  pr/>blems 
.plaitier,:biit  serves -to;,  increase^the^ 

-'  in' .this  •wtirk'.  ■■■■:•■_..■;.:-:■;.  -V."  ~ -^;- .^L ::;-.  ...   i.-..-,^-:: '  :y  .:■_■[  '.  ■■'■[  ^..^v.'  >.•   :■  .^  -■■' 
;    ;  ;PR<^tE«s;  Snoi'rn  TflfET^BE 
>  The  topic"  was  opened  by  Mr!  Ilenty  C*sr»lnf.r.  yiA\o  pr€sen^^  a 
plain VstatenK'oto.f   the    (hfiTOulties  -eueouniercd    iii   Vceping  the 
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bc3S  interested  in  this  work.  Problem  work  should  be  made  com- 
pulsory. When  a  boy  enrolls  as  an  apprentice  he  is  given  to 
understand  that  there  is  a  certain  amount  of  study  which  must 
be  done  outside  of  working  hours.  The  company  pays  him  for 
the  two  hours  that  he  attends  school  two  mornings  in  the  week 
and  it  is  only  fair  that  he  should  be  willing  to  devote  some  of 
his  own  time  to  educational  work.  The  surroundings  of  some  of 
the  boys  at  their  boarding  places  is  not  very  favorable  for  study, 
but  a  difficulty  of  this  kind  can  usually  be  overcome  by  a  boy 
with  any  ambition.  Many  of  the  boys  spend  their  noon  hour 
en  problems. 

A  certain  part  of  the  school  time  may  be  advantageously  given 
over  to  this  work,  but  this  should  be  more  along  the  line  of 
blackboard  o.xcrcises  for  the  purpose  of  reviewing  the  work, 
and  seeing  that  the  boys  understand  the  principles  which  they 
have  learned.  1  he  ambitious  boy  does  not  ordinarily  need  any 
Coaxing  f»r  incentive,  but  the  greater  number  of  the  boys  require 
careful  looking  after  as  regards  the  problem  work.  The  con- 
ference (l.xed  upon  a  minimum  number  of  problems  which  nnist 
be  done  correctly  by  each  boy  every  month;  this  minimum  was 
made  low  enough  so  that  there  can  be  no  rea.sonable  excuse 
for  any  boy  not  accomplishing  it.  and  if  he  cannot  do  so  he  is 
hardly  a  fit  subject  for  apprentice  training.  While  this  minimum 
was  established,  most  of  the  boys  are  capable  of  doing  much 
m<ire ;  the  actual  number  ref|uired  of  each  one  depends  on  his 
ability  and  is  to  be  determined  by  the  instructor.  It  is  possible 
to  interest  some  of  the  slower  boys  by  substituting  problems 
which  will  attract  and  interest  them  more  than  the  ones  in  the 
regular  course;  this  is  left  to  the  judgment  of  the  instructor. 
1  he  question  would  be  a  considerably  easier  one  to  solve  if  the 
apprentice  school  could  be  graded,  but  it  is  impossible  to  do  this. 

How  TO  Secure  the  Best  Results  ix  Bl.\ckboard 
Proelk.m   Work. 

Mr.  A.  I..  Dcvine. — The  necessity  for  introducing  blackboard 
work  in  connection  with  the  problems  was  seen  soon  after  the 
inauguration  of  the  apprentice  .school  at  the  West  Albany  shops. 
The  reasons  were  as  follows: 

1.  The  fact  that  no  examination  in  arithmetic  was  given  had 
resulted  in  the  admission  of  a  number  of  boys  deficient  in  addi- 
tion and  subtraction.  Several  instances  had  been  found  where 
a  number  of  apprentices  lived  in  the  same  house  (six  in  one 
case)  and  where  one  of  the  number  had  worked  the  problems  for 
the  others.  In  many  cases  friends  or  relatives  were  working  an 
undue  proportion  of  the  home  work,  and  the  boy  himself  but 
a  small  part  of  it.  The  blackboard  work  enabled  the  instructor 
to  locate  these  conditions  and  find  whether  the  boys  really  under- 
stood the  work  they  were  doing. 

2.  The  gain  derived  by  the  apprentice  in  increased  confidence 
by  working  problems  before  the  others. 

3.  The  advantage  of  this  form  of  work  as  a  review  and  as  an 
opportunity  for  the  instructor  to  correct  faults  and  get  familiar 
with  the  boys*  real  ability.  This  would  al.so  offer  an  opportunity 
to  relieve  the  instructor's  work  by  the  use  of  advanced  boys  to 
check  the  slower  ones. 

The  following  methods  were  tried :  The  entire  class  was  sent 
to  the  board,  and  simple  arithmetic  problems  were  given  out 
verbally,  the  same  problems  to  the  entire  class  or  to  different 
groups.  This  did  not  work  well  because  of  the  tendency  to  copy, 
and  the  time  required  to  give  out  the  prol)lems  and  to  check 
results.  The  boys  were  next  given  problems  from  the  PA  series, 
pasted  on  card  board  of  convenient  size.  This  was  open  to  the 
same  objections  as  the  previous  experimctit.  Finally  each  appren- 
tice was  given  five  examples  in  simple  addition  without  any  word- 
ing. They  were  on  a  blue  print  pasted  on  a  small  card.  The 
first  example  was  quite  simple,  and  the  others  harder  so  that  the 
five  would  require  about  an  hour  for  solution  by  the  average  boy. 
There  were  five  different  sets  of  examples,  but  they  'ooked  so 
much  alike  that  the  difference  was  hardly  noticeable.  The  in- 
structor had  the  answers  in  advance  and  arranged  the  assignment 
so  that  adjacent  boys  did  not  have  the  same  problems.  This 
scheme  works  well,  causes  no  confusion  and  requires  but  little 
of  the  instructor's  time. 


The  following  recommendations  are  based  on  our  experience  at 
the  West  Albany  shops. 

1.  That  an  entrance  examination  in  arithmetic  be  given  out- 
side of  class  hours,  to  consist  of  one  problem  each  in  addition, 
subtraction,  multiplication,  division,  fractions  and  decimals. 

2.  That  sets  of  problems  in  groups  of  five  be  prepared  for  use 
on  the  blackboard,  similar  to  those  described,  covering  simple 
addition,  subtraction,  multiplication,  division,  fractions,  decimals, 
areas,  squares  and  cubes,  and  other  subjects. 

3.  That  if  possible  the  entire  class  be  sent  to  the  board  at  the 
same  time,  at  least  once  in  two  weeks,  and  that  each  boy  be 
required  to  do  the  assigned  problems  correctly  before  he  is  al- 
lowed to  resume  his  drawing. 

The  Type  of  Dr.vwing  Required  for  Car 
Shop  Apprentices. 

Mr.  F.  Dcyot.  ]r. — Experience  has  shown  that  distinctively 
locomotive  drawing  is  not  suitable  for  car  shop  apprentices  and 
cannot  be  used  to  advantage.  The  first  part  of  a  drawing  course 
for  car  apprentices  will  of  necessity  be  somewhat  similar  to  that 
for  those  in  the  locomotive  department;  the  subjects,  however, 
should  be.  as  far  as  possible,  parts  of  cars  and  familiar  machines. 
Simpler  details  of  the  various  types  of  freight  cars  can  then  be 
introduced.  Starting  first  with  the  trucks,  the  details  can  be 
drawn  and  then  an  assembled  drawing  of  the  truck  may  be  made. 
The  draft  gear  can  then  be  considered  in  the  same  way.  Then 
should  follow  the  floor  plans,  roof  and  other  parts  of  freight 
cars,  thus  giving  the  apprentices  who  do  not  work  directly  on 
cars,  a  thorough  understanding  of  the  construction  and  the  loca- 
tion of  the  different  parts  of  wooden  freight  equipment,  at  the 
same  time  making  them  familiar  with  the  names  of  the  parts  and 
the  material  used.  Passenger  car  drawing  should  follow,  and 
after  this  the  engineering  equipment,  such  as  track  flangers,  road 
bed  spreaders,  derricks  and  snow  plows,  a  class  of  work  involving 
more  or  less  knowledge  of  machinery. 

Grading  Classes. 

It  is  practically  impossible  to  grade  them  without  interfering 
with  the  shop  work,  although  it  woiild  be  desirable  to  do  so,  if 
possible.  There  are,  however,  some  advantages  in  being  able  to 
divide  the  poorer  boys  among  the  different  classes,  as  it  enables 
the  instructor  to  give  them  more  individual  attention.  Even 
where  it  is  possible  to  start  with  the  classes  graded,  experience 
has  shown  that  the  boys  pull  apart  quite  rapidly. 

Separate  Marks  in  Drawing  and  Problems. 

Up  to  this  time  it  has  been  the  practice,  at  least  in  regard  to 
the  reports  which  were  forwarded  to  headquarters,  to  use  one 
mark  only  for  the  educational  work.  It  was  unanimously  decided 
that  better  results  could  be  accomplished  by  having  two  separate 
marks. 

Should  the  Class  Room  and  Shop  Drafting 
Room   Be  Separ.\ted? 

It  was  the  general  opinion  that  the  school  room  should  be 
separated  from  the  shop  draftsman's  room,  but  adjacent  to  it.  so 
that  the  drawing  room  records  would  be  convenient  for  refer- 
ence. 

Drafting  Room  Experience. 

The  question  came  up  as  to  whether  the  experience  in  the 
drafting  room,  which  is  given  in  some  of  the  shops  in  connection 
with  the  apprentice  training,  was  detrimental,  in  that  it  unsettled 
the  boys  for  going  back  to  the  actual  shop  work.  It  was  the 
opinion  that  this  might  be  so  with  certain  kinds  of  boys  who  had 
a  leaning  toward  drafting  room  work  but  that  the  boy  who 
remained  in  the  shop  would,  in  the  long  run.  be  better  off.  It 
was  shown  that  only  a  small  percentage  of  the  boys  are  given 
the  60  or  90  day  drafting  room  assignment  and  that  the  majority 
of  these,  if  left  to  choose,  prefer  to  return  to  the  shop. 

Time  of  Holding  Classes. 

There  seems  to  be  no  question  but  that  the  first  two  hours 
in  the  morning  are  the  most  suitable  for  this  work ;  other  times 
have  been  tried  at  some  of  the  shops,  previous  to  the  establish- 
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.lent  of  the  present  system,  but  were  not  found  to  be  as  satis- 
actory.  The  boys'  minds  are  clearer  and  they  can  work  to  better 
dvantage  in  the  morning.  At  other  times  in  the  day  there  is 
nore  or  less  running  work  to  be  finished  from  which  the  boys 
an  often  not  be  spared  without  seriously  interfering  with  the 
.utput.  From  the  standpoint  of  shop  output  the  time  of  meeting 
\ould  make  little  difference,  except  in  cases  of  this  kind. 

Efficiency  Diagrams. 

Mr.  Henry  Gardner. — In  the  accompanying  diagrams,  an  at- 
tempt has  been  made  to  show  graphically  the  work  performed  in 
mechanical  drawing  for  the  year  ending  August  i,  1907.  The 
horizontal  spaces  each  represent  one  hour  of  actual  time  worked, 
each  vertical  space  a  standard  drawing  plate  completed.  The 
loial  hours  worked  and  the  corresponding  total  plates  completed 
each  month  are  shown.  The  number  of  hours  actually  worked  per 
plate  was  not  used,  as  such  a  degree  of  accuracy  would  not  be 
of  sufficient  importance  to  justify  the  amount  of  time  and  labor 
involved.    By  plotting  this  data  we  get  points  at  the  end  of  each 
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THIS    BOY    "waked    UP"    ABOUT    MARCH    FIRST. 

month,  which,  when  connected  form  the  irregular  line  or  "curve" 
of  progress. 

In  order  to  form  a  satisfactory  basis  of  comparison,  averages 
of  twenty-nine  representative  boys  were  taken  which,  when  plotted, 
produced  the  straight  broken  line  as  shown  on  the  diagframs. 
This  line  is  only  approximately  correct;  the  actual  line  would  be 
a  curve  obtained  by  plotting  the  mean  of  the  twenty-nine  curves 
superimposed.  The  straight  line  is  valuable  for  comparison  since 
each  curve  is  referred  to  it,  thus  making  all  deductions  relative 
and  proportionate.  The  boys'  progress  from  month  to  month  is 
clearly  shown. 

No  account  was  taken  of  the  fact  that  some  plates  are  more 
difficult  than  others  and  require  more  time  and  thought;  such  a 
degree  of  accuracy  was  not  of  sufficient  value  to  warrant  the  ad- 
ditional labor.  The  plates  do  not  vary  in  extreme  cases  more 
than  two  hours  in  the  time  required  to  complete  them,  and  a  large 
number  are  practically  of  equal  weight  in  this  respect. 

A  similar  diagram  for  the  work  in  arithmetic  could  be  plotted 


and  would  be  equally  useful  and  instructive.  It  would  be  more 
difficult,  however,  to  determine  the  actual  time  worked  since  the 
arithmetic  is  done  outside  of  the  class  room. 

The  effect  of  these  diagrams  has  been  to  stimulate  the  work 
to  a  considerable  extent,  such  that  care  must  be  exercised  to 
keep  the  quality  up  and  to  discourage  racing  for  a  record.  The 
boys  are  greatly  interested  in  their  "curves"  and  are  trying  to 
raise  them  higher  each  month. 

Discussion. — It  was  suggested  that  good  results  could  be  ob- 
tained by  encouraging  the  boys  to  keep  their  own  curves  or  by 
making  it  part  of  the  class  work.  They  would  thus  become 
familiar  with  plotting  graphical  records,  which  are  coming  into 
more  and  more  general  use  on  our  railroads.  As  regards  a 
curve  for  problems,  the  time  actually  required  to  work  them 
would  be  of  less  importance  than  the  number  of  problems  turned 
in,  correctly  worked  out,  at  regular  intervals  of  time. 

DiSCIPUNE  IN  THE  SCHOOL  RoOM. 

The  drawing  instructor's  authority,  as  to  discipline  in  the 
school,  should  be  absolute  and  thoroughly  understood  by  all  con- 
cerned. There  are  instances  where  much  may  be  accomplished 
in  handling  a  boy,  who  is  difficult  to  bring  into  line,  by  having  a 
private  understanding  with  the  shop  superintendent,  or  master 
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EFFICIENCY  DIAGRAM   FOR  ONE  OF  THE  BEST  BOYS. 

mechanic,  to  call  the  boy  in  and  give  him  a  talking  to,  with  the 
full  understanding  that  the  instructor  is  in  complete  charge  of  the 
boy.  When  it  comes  to  a  show-down  the  recommendations  of  the 
instructor  should  be  the  ruling  decision. 

The  instructor,  in  order  to  maintain  the  dignity  of  his  position, 
should  not  send  the  boys  to  the  superintendent  of  shops  for  dis- 
cipline, unless  he  is  prepared  to  recommend  them  for  dismissal. 
In  speaking  of  this  matter  Mr.  Purcell  of  the  Santa  Fe  stated 
that  in  starting  their  new  apprentice  system  he  had  made  the 
ruling  that  the  instructors  were  supreme  in  the  matter  of  dis- 
cipline in  the  school  room,  and  that  if  the  instructor  sent  a  boy 
to  the  office  for  his  time,  no  matter  how  slight  the  offense,  he 
could  not  get  back  into  the  service  except  through  the  instructor. 
While  it  is  possible  for  the  instructor  to  handle  most  cases  of 
insubordination  by  persuasive  methods,  there  are  times  when 
harsh  methods  must  be  taken,  and  promptly. 

Should  Advanced  Boys  Give  Talks  on 
Simple  Subjects? 

The  general  opinion  was  that  it  would  be  a  good  scheme  to 
have  some  of  the  more  advanced  students  present  short  informal 
talks  on  simple  topics.  This  would  not  only  be  of  great  assist- 
tince  to  them,  but  would  add  to  the  interest  to  the  class  work. 

Is  the  Practice  of  Using  Advanced  Students 

TO  Help  Slow  Ones  Advisable? 

Mr.  J.  S.  Lauby.—Ycs\     We  practice  it  at  Elkhart  and  find 

it  gives  the  assistant  an  excellent  opportunity  for  review,  and  at 

the  same  time  creates  in  the  one  assisted  a  desire  to  attain  such 

an  efficiency  that  he  too  can  occupy  the  position,  or  else  creates 
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a  sense  of  shame,  that  his  fellow  student  is  better  qualified  than 
he  is.  Whichever  view  he  takes,  if  he  has  any  spirit  at  all,  his 
energies  are  aroused  and  it  is  bound  to  work  to  his  advantage. 
VVe  do  not  attempt  to  use  a  pupil  for  an  assistant  in  drawing 
unless  he  has  had,  or  is  taking,  his  three  months'  experience  in 
the  drafting  room.  .■ ,    > 

We  are  also  careful  to  see  that  the  assistant  does  not  perfnrm 
the  work  himself.  This  is  an  important  point  in  all  of  our  work. 
There  are  many  cases  where  an  apprentice  is  only  too  willing  to 
let  the  instructor  do  the  work  while  he  stands  by  and  looks  on. 
This  is  just  the  reverse  of  what  ought  to  take  place  to  obtain 
the  best  results  and  in  justice  to  the  apprentice,  he  should  be 
made  to  perform  the  operation,  whether  it  be  in  the  class  or  in 
the  shop,  the  instructor  advising,  in  the  meantime,  as  to  the 
best  method  to  pursue. 

It  might  be  urged  that  the  proper  discipline  cannot  be  main- 
tained :  that  the  fellowship  existing  between  students  is  too  close 
for  one  to  pay  due  respect  to  another's  authority.  We  experience 
no  trouble,  because  apprentices  are  given  to  understand  that  a 
code  of  rides  exists  for  their  government,  designed  to  promote 
their  welfare,  which  must  be  a<llKred  to.  The  advantage  to  the 
one  chosen  to  assist,  is  an  important  factor  in  favor  of  the  prac- 
tice: It  brings  him  in  contact  with  the  knowledge  of  others; 
broadens  his  views  of  culture  in  general  and  prepares  him  to 
meet  men   in  a  way  he  could   not   withoiu  this  opportunUy. 


III.NtiKl'     .MOIIKI.     lo     ll.I.L  STK.VTK     .\RK.\.\(;KM  KNT     OK    VIKWS    ON     .\ 

i)R.\wixr.. 

Dbcussion. —  The  general  opinion  was  that  this  is  a  good  idea. 
Most  of  the  schools  are  using  advance  apprentices  to  assist  in 
breaking  in  new  boys  in  class  work  and  to  help  the  slower  ones 
with  their  work.  This  has  been  carried  to  such  an  extent  that 
while  the  instructors  were  attending  the  conference  six  out  of 
the  nine  schools  were  in  operation  under  the  direction  of  the 
more  advanced  apprentices. 

The  Use  ok  Models  to  Illlstr.xte  Shoi'  Pk.xctice. 

Mr.  C.  T.  Plhili-ii.—\\\-  have  constructed  a  model  of  a  pair  of 
driving  wheels,  with  removable  crank,  pins;  also  a  small  plumb 
sctnare  made  of  wood  and  wooden  straight  edges  to  match.  ( Sec 
illustration.)  We  hud  this  very  valuable  for.  instructing  the 
apprentices  during  school  hours.  3  or  4  at  a  time,  in  the  methods 
of  quartering.  The  wheels  are  12  in.  in  diameter  and  2  in.  thick; 
the  axle  is  2  in.  in  diameter  and  14  in.  in  length.  This  is  mounted 
on  a  small  pedestal  for  convenience  in  handling. 

We  also  have  a   small  wooden  axle  and  wooden  V-blocks  for 


use  in  showing  the  boys  how  to  lay  out  keyways.  The  crank  axle 
shown  in  the  illustration  is  used  in  instructing  them  as  to  how 
to  finish  a  piece  of  this  kind  in  the  machine  shop. 

Discussion. — Each  school  is  now  provided  with  a  small  vertical 
engine  for  use  in  connection  with  the  study  of  valve  setting.  The 
fact  was  emphasized  that,  while  at  first  the  experimental  work  on 
vp.lve  setting  in  the  class  room  api)ears  a  little  foreign  to  setting 
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locomotive  valves  in  the  shop,  it  is  really  closely  alHed  with  it  and 
important  in  making  a  boy  thoroughly  familiar  with  the  prin- 
ciples of  the  slide  valve  and  with  parts  of  the  mechanism,  which 
because  of  the  construction  of  the  locomotive  valve,  cannot  be 
open  to  inspection.  One  school  is  figuring  on  setting  up,  under 
cover,  a  pair  of  driving  wheels,  cylinders,  and  the  valve  motion 
taken  from  one  of  the  old  engines  which  is  about  to  be  scrapped. 
Most  of  the  schools  have  a  small  old  type  engine  lathe  installed 
for  instruction  purposes.  All  the  schools  will,  in  the  near  future, 
be  furnished  with  models  of  the  Walschaert  valve  gear. 

Use  of  a  Hinged  Model  to  Illustrate  Arrange.ment 
OF  Views  on  a  Drawing. 

.'./'•.  a.  Kuch,  Sr. — Where  the  drawing  classes  are  large  the 
hinged  model,  shown  in  the  illustration,  may  be  used  to  advantage 
for  illustrating  the  arrangement  of  the  views  on  a  drawing.  The 
central  block  is  stationary,  the  other  four  are  hinged  on  the  sides 
toward  the  central  block,  to  pieces  which  slide  in  the  slots.  The 
pl;m  view  of  the  object  is  first  drawn  corresponding  to  the  central 
Mi.ck.  To  find  the  proper  relation  of  the  side  elevation  the  object 
i<  placed  in  position  for  a  plan  view  on  one  of  the  side  blocks, 
depending  on  which  side  elevation  is  desired,  the  block  is  then 
turned  up;  in  the  same  way  the  top  or  bottom  elevations  may  be 
properly  located. 

Benefits  fro.m  the  Class  Work. 

Mr.  Ih-iiry  Cardncr. — The  classroom  instruction  of  appren- 
tices has  not  been  in  operation  long  enough  to  show  a  large  num- 
ber of  specific  instances  of  benefit  at  the  McKees  Rocks  shops.  The 
following  boys  have  done  high  grade  machinist  work  with  a  skill 
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and  accuracy  that  could  not  be  done  by  an  ordinary  boy,  with- 
out training  in  mechanical  drawing  and  arithmetic: 

J.   H.    Dwyer,   age   27,   began    apprenticeship   in    1903.      In    May,   1»«6,   he 
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ule   from   blue  jirint,   sketches   for  a  template  of  the  frame  tongues  on  a 

liolidation  locomotive.  The  template  was  made  and  sent  to  the  smith 
-  ■  ;p  and  the  forgings  made  from  it.     The  work  was  correct.     He  has  also 

t   valves  unassisted. 

I-.  E.  Cooper,  age  25,  began  apprenticeship  in  1904.  In  1907  he  laid 
■i  accurately  four  reverse  shafts  for  some  new  locomotives,  working  un- 
listed  from  the   blue  print. 

II.   Berg,  age  2J  years,  began  apprenticeship  in  1904.     He  has  set  valves 

::   locomotives  and   has  put  u|)  shoes   and   wedges   unassisted.     He   has,   by 

1   ason  of  personal  fitness  and  excellence  in  drawing  and  arithmetic,  served 

-   assistant    drawing   instructor   of  apprentices   and    assisted    with    the   even- 

l;  classes.     He   is  now  employed  as  draftsman   in  the  main   drawing  room, 

•ing  regular  draftsman's  work  with  entire  satisfaction. 

W.  Bollinger,  age  IS,  began  his  ai>prenticcship  on  Jan.  1,  1907.  In  July 
.•  bored  six  tcccntric  straps  to  blue  print  without  assistance,  having  served 
ily  six  months  apprenticeship.  :.';•-■'■;■■••;/:.■..•  Z;',  ■.','■     ••-!;■    '    ■.•■ 

J.  Barr,  age  20,  began  his  apprenticeship  in  lOOS.  In  July,  1907,  he  laid 
tT  six  rocker  arms  from  blue  print  .ind  ♦niished  them  in  the  lathe.  He 
:>o  laid  off  12  pit  jacks  from  blue  print,  including  I  beams,  stands,  angles 
nd  rollers.    He  assembled  these  parts  whi!i   finished  without  assistance. 

S.  Langhurst,  age  20,  began  apprenticeship  in  1905.  In  1907  he  laid  of? 
,!  -ct  of  ten  rocker  arms  from  blue  print.  The  work  was  done  accurately 
II' 1  without  assistance. 

In  cases  of  locomotive  and  car  tests  apprentice  boys  are  al- 
.vays  chosen  to  work  in  conjunction  with  the  drafting  room 
force.  In  the  case  of  some  air  brake  tests  conducted  by  Mr.  W. 
P.  Richardson,  mechanical  engineer,  in  1905,  Apprentices  Cooper 
ind  Dwyer  gave  good  satisfaction  as  assistants,  doing  work 
ii>ually  required  of  trained  draftsmen.  From  the  results  thus  far 
btained,  it  is  quite  evident  that  by  the  end  of  another  year,  a 
■arge  number  of  definite  cases  of  important  and  high  grade  work 
'.one  by  apprentices  can  be  cited.  By  that  time  the  opportunities 
Mr  the  boys  to  show  what  they  can  do  will  have  increased,  as 
well  as  the  confidence  of  the  foremen  in  the  boys,  and  they  will 
iiicn  be  called  upon  to  take  more  responsibility  and  to  do  more 
nlvanced    work.  '     ■ 

.Many  cases  of  apprentice  boys  doing  work  from  blue  prints 
•  r  sketches,  and  without  instruction,  could  be  stated  and  are  of 
laily  occurrence,  but  this  is  expected  and  is  so  certainly  the 
result  of  the  class  room  training  that  it  is  not  necessary  to  en- 
1  irge  upon  it.  Such  beneficial  results  as  increased  ability,  ac- 
luracy,  responsibility,  manliness  and  ambition  are  always  notice- 
able. ' 

Discussion. — The  other  instructors  all  presented  similar  re- 
ports. To  prevent  repetition  brief  abstracts  only  have  been  se- 
lected from  these: 

Mr.  H.  S.  Ranch. — I  asked  all  of  our  foremen  this  question : 
Do  you  find  any  difference  in  the  apprentices  with  the  present 
.\stem  of  training  compared  to  the  old  system?"  They  all  agreed 
tiiat  there  was  a  great  difference  in  favor  of  the  present  system, 
):iving  the  following  reasons :  The  apprentice,  a  short  time  after 
entering  the  service,  is  able  to  work  from  drawings  without  any 
lelp;  fonnerly  a  lot  of  time  and  patience  were  taken  to  explain 
what  was  wanted  and  usually  it  wound  up  by  having  a  mechanic, 
either  watch  over  the  boy  ck)sely,  or  do  the  work  himself.  The 
I'oys  have  better  judgment,  make  less  mistakes  and  consequently 
.'poil  less  work.  A  better  class  of  boys  are  applying  for  positions 
.15  apprentices.  The  boys  are  utilized  to  make  sketches  where 
before  it  was  necessary  for  the  foreman  to  do  this.  If  any  ad- 
f'itional  assistance  is  required  in  the  drawing  room  force  it  is 
; '  hand.  One  of  our  advanced  apprentices  assists  me  with  the 
.'-'hool  work  and  during  my  absence  has  full  charge  of  the  class- 
' -.  maintaining  good  discipline.  This  apprentice,  Mr.  W.  F. 
:  lack,  is  in  his  third  year. 
(  Editor's  note :  A  shop  instructor  has  not  yet  been  appointed 
'  Oswego  so  that  the  improved  results  there  are  practically  di- 
'  ctly  due  to  the  school  work.) 

Mr.  G.  Kuch,  Sr. — Several  of  our  apprentices  have  advanced 
':  their  school  work  to  a  point  where,  if  the  shop  draftsman  re- 
'  'lires  an  assistant  in  the  drawing  room,  thej-  can  do  the  work 
tisfactorily.  A  number  of  the  most  important  machines  are 
t  ing  operated  by  apprentices  of  only  two  or  three  years'  train- 
'  g.  Several  of  the  apprentices  are  used  for  laying  out  work 
ii'im  blue  prints  with  excellent  results. 

Mr.  Thos.  Fleming. — When  a  machinist  lays  off  and  the  fore- 

'i!an  comes  to  the  instructor  and  asks  him  for  an  apprentice,  it 

'OS  not  matter  what  the  job  is,  it  is  up  to  the  instructor  to  see 

t  lat   the   apprentice   does   it   in   a   reasonable  time   and   does   it 


right.  Our  machine  foreman  has  lots  of  conhdence  in  the  ap- 
prentices. There  is  not  a  day  that  we  do  not  have  two  or  more 
of  them  working  on  machinist's  jobs.  The  school  is  a  great  help 
to  them  in  reading  drawings,  a  point  where  many  machinists  are 
very  deficient.  •■>••..■  :^- 

Mr.  J.  S.  Lauby. — An  important  point  is  the  saving  of  time 
in  the  shop  due  to  the  apprentice  training.  Ordinarily  a  boy 
when  put  on  a  new  job  feels  timid  and  if  left  to  his  own  re- 
sources does  not  work  the  machine  to  its  full  capacity.  With  the 
shop  instructor  to  prompt  him  this  is  overcome  and  the  output  is 
kept  up  to  the  standard.  We  had  an  apprentice  running  a  planer 
alongside  of  a  journeyman,  who  planed  all  of  the  driving  boxes. 
An  ordinary  bent  tool  was  used  to  dovetail  a  groove  in  each 
flange  so  that  the  brass  liners  might  be  cast  on  the  boxes.  Ihe 
journeyman  used  a  right  hand  tool  for  one  side  and  then  stopped 
the  machine  and  changed  to  a  left  hand  tool  for  the  other  side. 
It  occurred  to  the  apprentice  that  one  tool  could  be  used  for 
both  operations  and  he  drew  up  a  design  for  it.  While  the  tool 
he  designed  proved  a  failure,  yet  the  idea  was  ultimately  worked 
out  and  effected  a  considerable  saving  of  time  on  this  operation. 

Mr.  C.  P.  IVilkiiisoii. — Many  instances  may  be  noted  where 
the  company  is  receiving  direct  benefit ;  one  of  the  foremen  was 
taken  ill  and  all  of  the  laying  out  portion  of  his  work  was  han- 
dled by  an  apprentice.  We  have  apprentices  on  vise  work,  who 
are  doing  first-class  work  on  jobs  they  never  heard  of  before. 
One  foreman  when  asked  about  the  system  remarked  that  it  was 
a  fine  thing  to  have  boys  at  hand  w"ho  could  pick  up  ordinary 
work  and  go  ahead  with  it  without  instructions.  Another  point 
is  that  the  bo3's  are  familiar  with  the  names  of  everything  used 
and  know  what  they  are  looking  for  when  thej*  are  sent  on  an 
errand.  This  was  not  true  formerly.  We  now  have  boys  run- 
ning boring  mills  and  planers,  where  formerly  it  was  thought 
that  this  work  could  not  be  done  by  them. 

The  Shop  Instructor. 

The  bHOP  Instructor  .\nu  the  Foreman. 

This  topic  was  opened  by  Mr.  J.  R.  Radcliffe.  The  foreman 
and  shop  instructor  should  keep  in  close  touch  and  co-operate 
with  one  another.  The  instructor  is  responsible  for  seeing  that 
the  boys  receive  the  necessan,"  instructions  in  their  trade.  He 
should  consult  with  the  foreman  as  to  the  shifting  of  the  boys 
from  one  class  of  work  to  another.  Such  an  arrangement  re- 
lieves the  foreman  of  a  large  amount  of  detail  work,  which  he 
ordinarily  does  not  have  time  enough  to  give  proper  attention 
to,  because  of  his  many  other  duties.  .    .     . 

The  Shop  Sli'erixtexuext  .vxu  the  Shop  iNSTRrCTOR. 

Mr.  J.  S.  Lauby. — The  ideal  relation  should  be  one  of  closest 
confidence  and  mutual  understanding.  The  instructor  should  be 
given  just  enough  preference  by  both  the  superintendent  and  the 
master  mechanic  to  establish  his  position  in  the  minds  of  the  other 
employees — foremen,  journeymen  and  apprentices — as  being  one 
that  is  approved  by  the  management  and  will  be  supported  by  it. 
The  apprentice  has  more  confidence  in  himself  if  he  feels  that  he 
has  the  support  of  someone  that  is  better  qualified  than  he  is,  and 
because  of  that  feeling  he  can  render  more  efficient  service.  It  is 
the  same  with  the  instructor.  If  he  feels  that  he  is  executing  the 
wishes  and  ideas  of  the  superintendent,  he  will  be  quite  likely 
to  use  extreme  caution  before  promulgating  anything  out  of  the 
ordinar}'.  The  instructor  should  show  by  conservative  judg- 
ment that  he  is  deserving  of  this  position  in  the  superintendent's 
esteem;  his  conduct,  deportment  and  judgment  should  be  such 
that  when  he  reports  to  the  superintendent,  either  in  complaint  or 
compliment,  the  superintendent  may  feel  that  the  report  merits 
consideration  and   that   he   would  be  justified  in   approving  it. 

If  this  relation  exists,  many  of  the  petty  annoyances  that  arise 
from  time  to  time  may  be  avoided  by  action  of  the  instructor,  and 
the  time  of  the  superintendent  can  be  devoted  to  more  serious 
matters.  As  the  instructor's  field  covers  practically  the  entire 
plant  he  has  opportunities  for  observing,  greater  than  those  of  any 
other  individual,  and  his  knowledge  should  be  freely  imparted  on 
any  matter  relating  to  the  management's  interest. 

The  instructor  should  report  and  be  accountable  directly  to  the 
shop  superintendent.     This  does  not  infer  by  any  means  that  he 
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u  scuSc  of  shauH-,  tliat  his  J'l-How  stiukiit  i>  luttcr  (lualilail  than 

he  H      \\'hichtvcr  vit\v  he  takc!.,  if  he  ha»  any  -pirit  at  all.  hi> 

energies  ar»,"  arun>trd  and  rt  is  boinul  to  Work  tn  lli^  advainatic. 

We  d<»  not  attempt,  to  ii»e  a  \>»\n\  lf>r  an  a>>i>tant    in  <lra\viug 

'     unies*,  he  has  TiatliVql^  5?  fakitig. .liis  three  np.nths'  exptriem-e  in 

.the  drat  ling  r' MVfii;   "  •  -  '   V  -  '  5       .    ^  ^i    ■  .  ■■■:■■' ■■z-'-. 

We  are  aUu  e.arefifl  1tiv  >ve  ihat  Vhe-  a^siMani  ili-ls  not  i>erfr>Tni, 

-   th<-  \vdrk  hiniselt...  4^his  is';^^^^^  point  in  all  of  onr  work! 

./-Th\rfc  ai:V.ti)ku^y.\Y'^^*"'^^^^^  an  ajipreiitjce  is  only  t^ut  uillins^  to 

•  '.iiv-t'  the  itjAniotiirn*y.i)re\v»»r.k.  while  he  >i,a!ul>  hy  and  Vook^  on. 

Ilii-^iv  |n>t   the  r\;:yv¥>e  .''f  wh:ji  (,>ughi  t'-'  take  jilaee  to  olitain 

•  '  -th*.-  ■lK;i.t'ie>tih«  a.iKJ:  ij>  jttsticc  to  the  apiir^niiee.  he  viiould  he 
S mault"  io  iH'rf<)T»i^.!t.htv;<ii|>fcTat»'»ii/.,\vhctliur  il  Ite  in  the  t*!a>s  ijf  ',tn 
..  tliv,  ■.h'lijv  jhc    hWintp^  a?i  :tO   tlle 

■■  ^  i.^ll  <ni.^h.f  fit.-  urff^ul  tliat  ;ih«  |*o|>vt 'ili>cipliiie  eannot   he   main 

•  ,\;iii;H-dr.ihht.thv  /vnoiy^^^^      ext^ting  hetwivn  >lii"Knt«  i-  too  close 
.  p/f  -fnic'  trtciKtj..  dn'e  Fe^JKCt  Urajiother's  antliority.     We  exiK'rienci 

'.  "iio  ti^iVuhle,  heiviii-V  apprentiiH'.  arc  ijiviii  to  nnder-iand  that  a 
-•  rtMle.  ':M^  Ftiiv>.\'\t>(s  for,  tljeir  goventnu  Jit,  <U--igne(l  to  i)ronitne 
■^rfivii^  welfarei  whii'ivJMiM  'ie  rptlured  to.  Ihe  aiKantaife  to  ,th!l• 
■    »^iiv.  cho>v-n.  tw.  a^*^^^^  faetor  in  ia\or  trf  the  pntc- 

•  nc^-:^    It    hrinji'j'  hint .fjt  contavt  "with   the   kni >w ledL-e   of  v»thvTs ; 

.   I>r«'>a«1eii>   hi*   viwv.-i   of-  enh  lire   in   i^evivral    am  I   i)rei tares   hiliJ^  ;i.«i>v 
"    I'ni'ct  iiuit   in  rt   \v?iv  hr  Ooiihl-  tiot   wiihom   (hi-  opportnnity. '' 
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..  r"'J!f?.vvk<.*"{<»Mi,^:TheJ^v^^  was-  that  thi>  i>  a  !i»o<>«l  i<tea. 

•.\Jj.>?l  of  tbp  -ch«'>V>M  JKv  "M^i.nil  aiKa.nee  .ippri-ntiei.-s.  to  ii-isi*!  ill 
■  Vreakinji  iii  ni'Vv\^biys';!iV"ehi>s'vvark  ami  t<>  1k1|»  the  sh'wer  oiu-> 

with  their  norl; ;":  Thi-i  lUi-^  heeii  eart-iid  to  <ne!)  ati  extent  that 
:;Sx4iilv  tin    i«i-!ntctor>   vvere  atlendinij  the  ooiiterenee  six  i»ttt  o^ 

liic  wijH.'  .><b  ilirtcti«>n   of  the 

jnotv  Ji«iv^ince<l.  ai»i>reiHicc'^u  ;^*-"  \\  V  ^>  .\-  \.^/^  :!   V^.-,' 

"   jO^K  ii;  •7,t7'/;v//^/k-:'\\^  of. a  i>air  of 

Un\Miig  wliecU  ^\rtli/r|^^^  crank  ptii>:al'>o  ;j  «.ni,ill   phnnh 

•  -rnare  'mud*'  of  avVmm]  hH<l  \voodei)  -"traiyhl  ediies  to  match    (  See 
.ijln^iiratiou  >      AVc    nrvl  .this    >ei'y    yaluahle    for    in^trnciiiii;    the 
.  l«prvinWt-i>  'IwJTM'R- sc^ivMJ^.ho:l^>^3  ni  tlie  method- 

ivf  cjiiijrtot^injj.;:'^  -  '"    thick: 

tht  aocie  i*^  ^  >''-  in  diameter  and  i  4  in    in  Knuth      'I  lii>-  i-  mounud 
.>n  it  small  peiiestal  for  crmveiiieiice  in  han<ilini;. 

We  al<io  havcv.^  shiatl.  \vfK>dvn- nxKv  «mt  w^  \-l)lovk-   for 


n^t  in  -howiim  the  hoys  hovv  to  lay  out  kewva\-.     Tile  crank  axk'    ' 
siioun  in  the  ilhi>tration  is  used  in  in>trnclinii  them   a->  to  ho>v     ' 
to  finish  a  piece  of  tlii>  kitul  in  the  machine  -hop. 
•  '  f>isiUssio)i. — Each  scliool  i-  now  {>rovidcd  with  a  <mall  vertical 
ejisittc  fiir  n-e  in  i-oniuruon  with  the  -tn<!\   of  valvi   -(.ttini;!.     Ph. 
fact  was  vin(iha>i/ed  that,  while  at  lir-i  tlu   esiierinunial  work  pii      .•, 
"-V;dve  -eitinu  ii:  llir  c!;'--   ronm  npneni'  a   liale  loreii;n  lo  -ettiiiir- 


it«:OtiH>livc  valyc-siii  the  -hop.  it  i>  really'  closely  allied  with  it  tind ". 
vniport.mt  in  inakinj?  a  l»oy  thorou.yhly  familiar  with  the  priii- 
ciifle-  of  the  <hile  valve  ailil  with  jiarts  of  tlie  mechani-m.  which 
lecanse  .v'f.  the  const  ruction  of  the  loc<jmotive  valve,  cannot  1>C' 
viipen -.to  itlspeclion.Onc  schiMil  isi  ti-^urinir  <^n  settiiii;  up.  under 
o/.»ve.r,  ,1  pair  of  driving;  wheels,  cylinder.-;,  and  the.  v;dve  motion 
tak''n  from  one  of  the  old  eiiiiuies  which  is  .ihont  to  he  sn-apped. 
.Most  of  the  -iIiool>  liave  a  -mall  old  type  ent;ine  lathe  in-lalle<l 
for  jn«t ruction  imrpose**-  All  the  Whools  will,  in  the  iit^ftf 'ftltuiro, 
!..    imiii-lucl  uitii  model-  of  ilu'  \\':il-eliaert   \;ilve  gear,.  ;^.;.^-;.^  .•.;■.. 

V^K  OF  A   FllXMEl'    Mol.KL   m.  iLLiVikATK   .XKKANtiEMKNT.       .. " " 
-      •-  OF.V'lKWS    its     .\     l)K.\WIN«j,  ■,':1., 

Mk'H:  kuch.  Sr.—\\\ww   liie   drivvmi;   cln^sf^'are  larije   tl'ic  , 
hih!L;e«l.  mofkl,  -hown  in  tlu-  iM;i>t ration. may  he  nsed  to  advantage-^ 
tor  ilhwratim;  the  frrani-einent  vf  the, views- on  :i  draw  in.t?.  The 
c«  ntral  Mock  i-  -t.ili«'nary.  the  other  foiif  are  hiiii^erl  on  the  side-  . 
It. ward  the  eentral  Mock,  to  jnece-  which  s!i<le  in  the  <Ioiv       |  lu^ 
lil.tji  view  of  tile  ohiect  is  It r-l. drawn  corre-ponilin.ti  to  tlu-  central 
M>.ck    TtJ  find  the  i>r<HK'r  reiatf»]it  ot-tlie.  side  elevation  the  ohjeot 
i-  phct^^l  h»  posnioli  f «Tr  a  t>l<V»  view;  ofv  oiur  wf  the  side  hli.>ck>^  . 
dependtnt-:  on- wliich  <>ide  e1evali<>n  is  <U-iifttl.  the  Mock  is  then 
tr.r.ned  ni) :  in  the  sanK-  w;ay  ,ll-.c,  t(af  of  holloui  elevation,"*  an  ay  he 
properly  locntrd.  .'■'%;  .v '••■,:  \.  '-'n'^^'C    r.     •.■••■;•'■•.;:■-;..  y^-^  -,  ^\\  ^\^' 

\Ti\  Uynry  (/'(/rt/nt'/':— The  ciasM-oom  in-trnclwnv  6f  appreii- 
nces,h;is  TkKt  f»eeu  in  operation  lon.i,'  eii'^ttiih  to  -how  a  lartre  nnin- 
Uer  of  -t»eeifie  in-tance-  of  henelit  at  the  .McKee-  Rf^ick-  -hop-.    I  he 

r. ,n.,u  ill-  Iio\.  li;,\.    ilonc  hi'iili  u'-.-kK-  ni:if1iini-t  work  with  a  -kill 


AlOl'll,    .\r     M^MIS    KO(  KS     to    ll.l.L  .-nIK.MI:    WoKKI.Vt,    ok    H>UXW--VftO.VY>     ,    . 

.;.,  .       .  .  iiKAKK   <;k\k.     ,..,;..;:    [/,:,:_:.:,':'.■':    ..'v>''-Ti7 

and  accnr.-icy   that  conhl   not  he  done  hy  an  ordinary  hoy,  with- •.;?.  V" 
out  trainiiii;  in  mechanical  drawing  and  aritimu-tic;  ,v-;  : 

.1     II.    I  »\\ yt-r.   ::i;e   -27.   liesaii    apt-rcntieeskip  «»   l»0.j,  .  fn   May.   ll»iM},;li.' 


.X--  ;   f." 


..-  ■*.  ..  .^ 


-vE^rr.KK.  l'.»OT" 
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ik-  ironi   hhie  pniu,  ikftchis   fof  a  temiiiate  of  the  iramu  tingiit-!;  on  a 

, ^olidAlU'iJ    l'..>Coiiiotive.      The    template    \\  as  .niajc   aR<J  •  stnt    to    itit  ^mith 

■■.1<  and  the  t'ori:ing8  nia«Jc   from  it.     TJie  wt'rk  w-a>  correct.      HctKis.also 

:  .ralyes.  «na<si>icU.    .      :;^,    "  "■.'.':.'"'  -'-.-•;.■.     ;'-•/- 

i  .    K.    toi.iM.-r.    age   25,    bcgaii  aymrt'ivticeship   in    1904V     J'ir,19i»r  ~^!ie;laid 

•  lif  aecuratiJy   f«ntr  reverse   »haft<<   for  some   wc\vslocoiJuitlves,. working  ,uh'! 

''■J  -.•■ijateil  iruni   the   blue  print. 

'■■'-..Jj.   Bcrgr,  a>K'  W  yttir-i,  liVgan  aiiprcnticesliip  in  "l!>i>.4. :  .H«;  lias  set  yalvcs 
Iwc^nnotivi-s  ..•I'lii  ha>  pnt   up  slii-e.-"  and  wcdgf-s   nna>Mst<.Ml.  He   Iia».   b>" 
son  of  p<-r><nal    litJu•s^  aiwl  excellence. . in  •Iravviiig"  and  niithnRtiv,   ^erved 
:  .aas»-<tant   drawing"  iri'structor  ufvapiirenlice-  and   assisttd.  with    ili«jveven- 
•u'cja«sfs.-     lie  is  n.-w  i-niployvti  as  draft.-^wi'iii  in  tlic  main.+travving  fopBiv 
rfn^  regular  draftsinan's  wttrk  with  entire  s.ltjsfactton.        "•■.  ;v   .V     . 
^\'.   IWlinsier,   asc   i^,  f'esan   !ii>  ai-pri  nlice^lnp  oil  .lart.'l,;  l"Ai<.  -  Irt 'July 
^H■>red   six  lecvntnc   strap>  to   lilue  print  Avjtlloiitiissi«taiicei.,ha\'ihg  served 
■,iy   six,  immllis  ai>iirenticeship.      ■/,:.-■     .     '  ,  .  v  ^.■.:.  ■''■   V   .'.-.  ,':  f.vi-';.  V'V  '■;■■       V 
,.T.  Uafi".  a>!e  2o.  began  his  apprenticeship  in  l»ti3.   ^Iti  Jyiy,  jijiV?^  ~he  Jaid 
;■  six   rocker   arms    from    t)hte   print  .•md    OnisJied' them    k)   the   lathi?-.     -He' 
■-,•  laid'  (Iff   Vi  pit  jacks   from  Idne  print,  iilelmliui;    I    l>eatnS,  statlds,  angU'fi 
li  rollers.     lie  assfiiihled   tliise  p.'irts   vvh« -.i-  titu'slii  d   vvilljOut   as-istance, 
,    >  S.  tJwiKhiirst,  age  ?V,-  liejjan  apprenticeship  in  lW}'y.     Iji  .1!W7  Ite  laid  «jff' 
:V  *et  of  ien   rockef  amis   from  -Wqe:  print;      The  \votk  wasVidoitc  sccurSttljr  ' 
;  <:pii   ivithout  assistance.  :.  ■   '"  .   .  ■ ;;  ~;    '^  '■ 

■  hi:  cases  of  lucoiuotiVe  ami  ciu*  tests  :;iipil>rtiilk%*.  hoys  J»re  al-. 

.'.v;t<"s' chosen    to    work    in    ooiijtinciioii    with    tliv'    <lrntt»ig    room 
•;.)ricc.     In  tlu-  case  of  sonic  air  brake  tc>ts  coiulucU'l  l»y  Mr.  \V. 
b?-  Kiclianlson,  iiKclianical  engineer,  in  1905,  Aiiprentiees  Cooper 
.ud- ;Dwyer   gave  -goodv. satisfaction    as   assist;tirts.    during    work 
rtsitally  required  «»f  trained  draftsinen.     I'roiti  tlic  Tcsults  llius  .far 
obtained,  it  is  quite  rvident  tli;it  by  the  end  of  another  year,  a. 
Vtrge  number  of  dviiniie  case?  of  iniportani  and  high  grade  work 
. '^onc  by  apprentices  can  be  cited.     By  that  titnv  the  opportunities- 
•f.Jr  ;<he  boys,  to  ^low   \ylial.  they  can   do  will  iiar\'e'  iiioreas^d.  as 
.ubll  as  the  coulVdence  of  the  foremen   in   the  box  s.  and  they   will 
-:!iie-h  bo  called  upoii  .to  take  nturc  r.e.spon.sibiliiy;.  and  to  dc»  iiiorc 
.'dvance<l''\vork. ':   .■-■.  ;...w  .  V"    :■         ■/'        V:'.^  "  ■''. ';/.''-'.       '■.:'''''4 
. Ataiiy-  Itfascs  of  apprenticx'  l)<iys   doing   work   froivi  .bltic  priiits 
•M-.  skotclK.^.  ;ind   wiihotu  instruction,  c<iuhl  be  stated  and  are  of 
l.trlv   oOe«rrcnc^-,    but    this    is    expectecl    aitd.   is   so   pertainjv    the  ' 
Tjk  stilt  :t»f  thcclass  room  training  that  it  is  not  iicce5?aty  to  ctl- 
isrge;  ttport  it;   ..Such  l>cnclrciai  results  as  increased  ability;  jiCt 
-nira^y.  responsibility,  nianliness  and  ambition  aire  alvyayS'  notice-  • 

/We/' ■'■■•■;  '■         "         .■.,■.:  ■■■-.^  :.:,.: \;'.''^ -■•;;-"-■■/ 

■  i^isemsi^n.—'A  he   t>ther  inisti'in;tof.s   all  presc'iited  >wni][ar  re- 
:jV»^itSV .  To  prevent  reiKritionbritf  attracts  only  have:  been- '«^-r' 
io^tcd  from  theserT,,.;  :*.".•   •"•/.-" -.•^^■-■■  .,-/,-^/:    .r^.: ;  w.;  ■■■.\0"V 
■Mr.  II.  S.  Riiitcri. — I  asked  all  4  >f  our  fi>renien  tUi^  question: 
'Do  you  find  any  ditTerence  in  the  apiiretuices   with  the  present 
-y.steni  of  training  compared  to  the  old  systeol?*'  They  all  agreed 
'iiat  thete  was  a  great  difference  iiv  faVor  of  tlie  iptesent  systetii',;; 
/iving  the  following  reastvns :  The  apprentice,  a  short  tijne  after; 

'Uering  the  service,  is  able  to  work  ftxnn  drawings  without  any 
Ip;  formerly  a  lot  of  tinie  and  patience  were  taken  to  e.vplain 
« -hat  was  wanted  and  tisually  it  wound  up  by  haying  a  mechanic, 
■'ther  watch  over  the  hoy  cl<»sely,  or  :do  tlte  work  hunself.-    l^lje 
'  'vs  have  better  judgnient.  make  less  tnistake^  ami  consequently 
.jXjil  less  work,     .\  belter  class  of  boys  are  applying  for  I)o^it^ons 
i?  anprentices.'Th^b<,^vs  are  utilized  to  make   sketches  where 
'  v,i<>re  it  was  iiecessaTV 'ior.-tUe  foteman  to  do  this;     If  Shy  ad- 
ditional assi>tatice   is    reqtiired  iti    the   drawing    room    force  it  is 
;     hatid-,    C^ne  of  <iur  advatvced  apprentices  assists  me  with  the 
Huiol  work  and  during  my  absence  has  full  charge  of  the  class-  ■ 
.%;  tnaintaining    good    discipline.      Tlii-    apprentice,  \l^lr..W.;'F. 
I'lack.  is  in  his  third  year,  .;.■;/:    ;..    .  =  .:;;■.'>■!;■  !:■>'■:  -;;  ■■    '■'. 
I  I'Mitor's  iii.ie;    .\  ^liop  instrt'ten<ir  has  nf:»t  yet  beiMV  rfppoilitetl 
(  )xWigo  S.I  that  the  ini]>ro\c<l  results  there  are.  pr;tctic.;tlly  di- 
iK    due   to  ilu-   >elioul   workv^ '//;••■  •v'^V^■^•■^  ...^  ;\ -'V.^,.  V '-'//-. 
Mr.  ( i.   K mil,: •:J>"r.-^St'vt'rul  x>f  oiir  apprentices  have  advanced 
their  school  work  to  a  point  where,  if  the  shop  /Imftsman  re- 
ires  an  as.sistant  in  the  drawing  room,  they  can  do  the  work 
isfactorily.     .\   mimher  of  the  most    imix+rtant  inachines  are 
-ing  opi-raied  by  appretuices  of  <mly  two  or  thr*Pe  years'  train- 
Several  of  the  ap])rrntices  are  used   for  laying  out  work 
•in  blue  prints  with  excellent  results. 

■UJ'.  Thos.  Flriuiug. — When  a  tnachinist  lays  off  and  the  fore- 

;.. -in  conies  to  the  instructor  and  asks  hiin  f«ir  an  apprentice,  it 

-  not  ni.'itter  what  the  job  is,  it  is  up  to  the  instructor  to  see 

:u   ih€   apprentice   does   it    in   a   reasonable  time  and   does  it-, 

..•■!-  ,-    .^.-'^'^  •    '■■■:■     ■■■    ■     ^   :--■■■•    -       V..:,  ,.■•     -.-..■■■  '.■-.  ^.^-' -;.'^  »;;•■•' 


right.    Our  machine  fbreman  Ikis  lots  of  c<inlideiice  iiv  ithe  ap-    • 
premice.s.     There  is  not  a  day  that  we  do  not  tiave  two  or  more 
of  them  w^trkiiig  on  macliinisrs  job.-,  -  The  School  is  a  jucat  help 
■to  them  in  rea<ling  drawings,  a  point' \yherc  many  niachinisis.  are 
/■■very  ■deiicient:^  ..,,.■-.•'•■'.- v:'-:'-'    '  '  "■'■;■-;.■■■'>•/'■  •. -cv     ■:'f-.  .■ 

::  Mr.  J.  S.  l^tfby-^-^Xi  inrp"rtant  point  is  tjie  ^aviug  oi  time  - 
in  the   shop  due   to  the  apjircniice  training.     .Ordinarily  a  boy    . 
when  put  otj  a  new  job  feels  timid  and  if  kft  to  his  .own  jce- 
sourices  does  riot  w^rk  the  machine  to  jts  .fitn  capacttj%,-\^        the 
shop  iristrnctor  to  pronipt  Irim  this  is:'oycft-otne  iattid  tbe  mitlHit  is 
kept  up  to  the  standard.     We  had  rut  apprL-utico  tninniiig  a  j)laner 
alongside  of  a  journeyman,  who  planed  all  of  the  driving  bo.\es. 
J ;An  ordinary  bent  tool   was  ustnl  to  d*>vetail  a'gro«*vt*:. iu  each'' 
flange  so  that  the  bra s,s  hiiers  might  be/cast  j^^^^^^         bo^eS* .  li»e  .  ■ 
joumcyrnan  used  a  right  h.iiid  to^d  for  tine  side  and  ■(lic|VVt,.ppcd 
;  the  machine  ami  changed  to  a  left  hahUtdol.  fur  jhe  otlVcr  sidte: 
;.it  occurred   to  the  .•ipprentK-e  that   oilC;  Io6r  CQu|d  be  .  li-Jetl .  for  •  : 
...  both  operations  and  he  drew  Up  .1  <!es.i©i  fof  it,    \VHile  tfe^.t<ii^ 
he  designed  proved  a  fctilure.  yet  the  idea  was  lihimateiy  worke<| 
oiif  atid  elYected  a  coiisider.tbk-  saving  evf  time  otJ  tins  Oi»er;ition. 
MYiC.   I'.    lyUkituoiK — Man}    in>iaiTcvs  _may '  he    notfed  where 
the  .coiupaityiireceiyhig  direct  benetit;,one  jyf  tlie  ioreti"Kli.  wi»v 
taken  ill  and  all.  of  the  laying  out  iwrtion- of  hl^  ^ork;  tvas  han- 
dled by  an  apprentice.     We  have  ap]»rentice.>  on" vi»e work,  Avho  .. 
arc  doing  lii^st-class  vvork  i>n  jobs  they,  tiever   heard  of  before..:  ^ 
One  foreriian  w'heii  asked  al>our.the  'sy'stein  remarked  dia%  -it.. Was    ' 
a  fine  thing  to  have  boys  at  han«l  wlio:  could .  pick  rip  f>r<lijiary- 
work  and  go  ahead  "with  it  without  in-.tructions.     Another  point 
is  that  the  1m\vs  are  familiar  with  the  names  of  everything  used 
and  know  \\;hat  they  are  looking  for  when  they  are  sent  ;<in  a& 
;  erraild.  V  This  w^^^^^^  formerly,    AVe  now  ha\-e  boys  run- 

nnig  boring  inills  and   planers,   where   formerly'  it  wasV  tltought ,' 
tliat  this  work;  could  not  be  done  by  tlR'^^^^^^^^ 

v'':'- ■'::;./ ;.r-i;->'  ^-./The  Shop  Instructbr,^;^^ -^  .■■:':^. 

>-ThiJ?  topic  was   6]kiud  by   .Vlr.   j.  R.  'Radclifte.      llVev  f<>rc«J9tl;  .-; 
and  shop  instructor  should  keep  in  close  touch  aivd.  co-operate, /: 
.with;dnt'  aiwthcr.  •  The  iiisirHctor  is  responsible  fiiwr  »<eeihg  thstt.  v 
the':  boys^ -ireceiyc  tlve'  ileccssary   instriictiorisiii  their  ;tradt..     Jte:;/ 

iilKvtiid  constiit  with  the  fbreni.in  as  to  the  shifting  of  the  boy*.;  .; 
iron)  ojieclasjfol  work  to  auotlier.     Such;ar.  arrangement  rei^."- 
lieVes  the  foreman  df  a  targe  amount  Qt  detail  .work.  >Ndijtd)h,e  .";^ 
orditiarily  does.  Jipt  have  tinieenoiiglv  to  gKcpifjiJ^^ 
to,  hecavtse  oi  his  htany  otlier  vhitics., /v  J  .^  /  ■._■■■  ■■,  '^:-  '.  ;^.>  ..;;  —s  - 

>;    TllE   SmH'^ir'KRIXTENPKNT   .\VJi   TJ*E  SfltM'   lXii»T«t'<n:OR  ' ' 

Mr.:  J.  !S\  '/:<jm?mC---'J  ho  iik-al  relation  shoit'dt»e<ine  •<  if  closest 
contjdeHC.e  ;and  inutual  understanding.    The  instructor  should  be  ;/ 
givirii:  just  {.'rioitgh  prgferetiee, by  both  the  siiperiin-ciKleny"  and  the  ;-' 
master  nk^chanicto  establish  his  positt<H.iiii  the  ini 

empl(>vee>— fofeuioi,    toiirneymeli   aiid   .•ii>prentice,- — \\*   being  one  ''[ 
that  is  approve*!  by  the  i]ianagvmei\t  and  ..will  be  sujiporivd  lr>'  it..■.-" 
The  apprentice;  has  niortj  conlldence  iti  himself  if  he  jfe-els  that  he  ;; 
ha<i  the  supporit;  of  ^bt»i«i»>ue  that  i^  heite'r  qlialihed.  than  he.  is,  an^  '-> 
because'  of  th.'it  fevling  he  can  rc.nclei'  more  otHcient  service;     It  is  .- 
the  s.-tme  \vith  the  instructor.     If  he  feels  that  he  is  e.vectrtmg  the;  ?; 
wisihes  atul  ideas  of  the  superintendetit,  he  wiH  be-  qnite  likely'-.-. 
to  use  ektreinecatttion  before  pnimidg.iting  anything  -(nlt-xif  thif • ,  r 
ordinary.     Thp^  instructor  "  should    shiuV 'by.  con>.er\^tive   jndg-  !c. 
ment  that  he  is  deserving  of  this  position  tti  the  >uperimen<ient*?^'';^ 
esteein;  hi.s  ccwhict,  deportment  and  judgment  shotdd  be  such  • 
that  when  he  rep<ms  t<T'  tlie  stiperintbi<lenti:;e*iher  iti  coiiftiplaint  or 
complimeiTt,  the  snperintendeiu  tiiay  feej  that-  th?  report  .merits 
Consideration  and  thai  he  would  be  instilled  in   approving  it.     ,..  ; 

I f  thi,s  rvLition  cxislSi  many  of  the  petty  annoyances  that  arise   ;. 
from  titiie  to  titiK*  .may  he  av<>idedhy  action  of  tlie  instrtictor,  and 
the  time  of  the  siipcrintendent  can  be'deyotcil  to  iworcVscrious^.   , 
ntatters.     As  the  instructor's   tleld  covers  practically  the  entire 
plant  he  has  oi)i)ortiinitics  for  observing;  greater  than  thoso  of  any  ..;; 
other  individu.'d,  and  his  knowledge  should  be  freely  imparted  oitt-  ;: 
any  matter  lelating  to  the  management's  interest.  ^^./^\'    •;    ', 

The  instructor  .should  report  and  be  accr>uritahle  directly  t«3  the 
$hop  superintendent.  ..This  <loe>  not  infer  by  :tny  m^us  tl^at  he 
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is  to  hold  himself  aloof  from  the  several  foremen.  On  the  con- 
trarj-  he  should  keep  in  closest  touch  with  them,  and  endeavor 
as  far  as  possible  to  make  the  changes  of  apprentices  conform  to 
their  wishes.  If  the  instructor  will  keep  in  mind  that  working 
for  the  interests  of  the  superintendent  is  working  for  his  own 
interests,  and  will  reflect  credit  on  him,  the  best  possible  relation- 
ship is  sure  to  be  maintained. 

How   Many  Apprentices  Can   Be  Handled  Successfully 
■  ..    .  BY  One  Shop  Instructor? 

This  topic  was  opened  by  Mr.  Fleming.  It  depends  entirely 
on  local  conditions.  The  shop  instructors,  of  course,  devote 
most  of  their  time  to  the  machine  and  erecting  shop  apprentices, 
as  there  are  ordinarily  only  a  very  few  apprentices  in  each  of 
the  other  trades  and  the  detail  instruction  of  these  is  left  largely 
to  the  department  foreman,  the  shop  instructor  looking  after 
them  in  a  general  way  only.  In  a  piece  work  shop,  or  where  the 
number  of  machine  tools  is  small  compared  with  the  size  of  the 
shop,  and  each  one  has  to  be  worked  to  the  limit  of  its  capacity 


industries  in  that  vicinity,  it  would  seem  best  to  start  appr 
tices  on  the  erecting  floor.     There  are  various  grades  of  wc 
such  as  stripping,  reaming  and  truck  work  on  which  new  b' 
can  be  used  to  good  advantage,  and  thus  be  made  familiar  w 
the  size  of  reamers,  and  the  methods  of  setting  up  and  operat. 
motors.     This  work  should  cover  the  first  three  to  six  months 
the  erecting  shop,  which  would  fit  the  boy  to  be  prorated  witi 
machinist  on  almost  any  job  in  that  department.     By  this  pi 
the  company  would  derive  an  immediate  benefit  from  the  be 
work.     It  also  keeps  the  boy  looking  forward  to  the  time  wli 
he  is  to  be  transferred  to  the  machine  shop.     When  shifted 
the  machine  shop  he  is  familiar  with  the  file,  hammer  and  c( 
chisel  and  can  be  put  on  almost  any  bench  job;  he  is  able 
lay  out  work  and  is  familiar  with  the  work  that  may  be  sc 
from  the  erecting  shop  for  repairs. 

As  the  machine  shop  is  the  critical  point,  as  concerns  the  oi. 
put.  it  should  not  be  burdened  with  new  boys.  The  boys  start, 
m  the  machine  shop  are  much  older  and  stronger  when  trar 
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to  produce  the  desired  output,  the  boys  must,  of  course,  be  given 
more  attention  than  under  other  conditions.  When  apprentices 
are  prorated  with  journeymen  they  require  only  a  comparatively 
small  amount  of  attention  from  the  shop  instructor. 

Shop  Training. 

Tools  for  Apprentices. 

The  general  practice  at  most  of  the  shops  is  for  each  appren- 
tice to  be  furnished,  when  he  starts  to  work,  with  a  hammer, 
monkey  wrench,  and  in  some  instances  cold  chisels  and  a  center 
punch;  they  are  also  provided  with  a  tool  box,  drawer  or  cup- 
board in  which  to  keep  them.  The  apprentices  are  expected  to 
purchase  inside  and  outside  calipers,  a  machinist's  scale  and  a 
rule.  While  it  is  not  necessary  to  have  a  uniform  practice  in 
this  respect  for  all  of  the  shops,  yet  it  is  advisable  that  each  shop 
should  have  a  definite  and  systematic  method  for  handling  the 
boys  at  the  start,  as  the  first  days  in  the  shop  usually  make  a  very 
deep  impression  and  it  is  desirable  to  get  the  boys  started  right. 

Should  Apprentices  Be  Started  on  the  Erecting  Floor 

OR  ON  the  Machine  Side? 

Mr.  F.  Nelson. — Judging  from  our  experience  with  apprentices 

at  West  Albany,  and  taking  into  consideration  the  surroundings 

and  inducements  offered  machine  hands  by  other  manufacturing 


ferred  to  the  erecting  shop,  and  consequently  feel  that  they  are 
working  at  a  disadvantage  when  helping  cii  liie  erecting  llof : 
They  often  show  by  their  general  conduct  that  they  are  dissati-- 
fied  and  this  condition  prevails  until  they  are  shifted  to  vahc 
setting,  guide  work,  or  shoe  and  wedge  work. 

Although  there  are  various  things  in  the  machine  shop  that 
new  boys  can  do  and  be  of  service  to  the  foreman,  they  do  not. 
during  the  first  two  years,  grasp  as  fully  the  opportunities 
offered  there,  as  they  do  during  the  third  and  fourth  year.  H 
the  machine  work  comes  at  the  end  of  the  course  the  result  :^ 
a  better  grade  of  mechanics.  Earnest  observation  has  led  me  t . 
believe  that  the  erecting  floor  is  the  proper  place  to  start  ai  - 
prentices  in  order  to  obtain  the  best  results  and  to  produce  tlu' 
most  competent  men. 

Discussion. — Ihe  general  opinion  was  that  the  boys  should  1 
started  in  on  the  erecting  side.  As  a  rule  boys  who  are  n*^ 
strong  enough  to  do  this  are  hardly  desirable  as  apprentice 
The  general  information  they  gain  on  the  erecting  side,  as  to  th. 
construction  of  a  locomotive,  makes  them  more  valuable  as  ma- 
chine hands. 

Who  Should  Have  Charge  of  Shifting  the 
Apprentices  ? 

Mr.  Frank  Nelson. — The  shifting  of  apprentices  should  be  er 
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ti,  ly  in  the  hands  of  the  shop  instructor  for  the  following  rea- 
sc  s: 

He  comes  in  personal  contact  with  the  boys  and  is  better  quali- 
fi.  i  than  the  foreman  to  decide  what  job  the  boy  is  best  fitted 
tc  be  transferred  to. 

The  instructor  must  have  this  authority  to  enable  him  to  en- 
fc'ce  the  proper  discipline. 

The  boys  should  look  to  the  instructor  for  a  final  decision  in 
ar.v  matter  under  consideration. 

If  the  foreman  be  given  charge  of  shifting  he  might,  for  what 
appeared  to  him  to  be  good  reasons,  shift  several  in  one  day  to 
new  and  scattered  jobs.  Under  these  conditions  it  would  be  im- 
possible for  the  instructor  to  give  each  boy  the  necessary  direc- 
tion and  attention. 

The  instructor  and  not  the  foreman  is  held  responsible  for  the 
future  welfare  of  the  boy  and  the  grade  of  mechanic  he  makes. 

The  instructor  is  wholly  responsible  for  the  output  of  the  job 
u!K)n  which  the  apprentice  is  working. 

When  the  foreman  desires  to  shift  a  boy  for  any  reason  he 
should  notify  the  instructor.  On  the  other  hand,  the  instructor 
should  consult  the  foreman  before  shifting  boys,  and  they  should 
come  to  a  mutual  understanding  in  regard  to  the  matter. 

Does  Class  Work  During  Working  Hours  Interfere 
WITH  THE  Shop  Work? 

Mr.  J,  R.  Radcliffe. — At  McKees  Rocks  we  have  35  appren- 
tices, who  are  divided  into  three  classes ;  each  class  attends 
school  two  mornings,  or  four  hours  per  week.  The  result  is  that 
seven  to  ten  machines  are  idle  for  two  hours  each  morning,  or  a 
total  of  from  14  to  20  hours  of  machine  work  is  lost  each  day. 
The  absence  of  the  boys  from  the  machines  affects  the  shop  out- 
put, more  than  their  absence  from  any  other  department,  since 
the  shop  output  is  most  directly  dependent  upon  the  machine 
shop.  This  difficulty  can  be  regulated  to  a  certain  extent  by  tak- 
ing boys  from  floor  work  and  putting  them  on  the  machines  dur- 
ing the  school  hours.  When  necessary  a  boy  may  be  kept  from 
school  to  do  special  work,  allowing  him  to  attend  school  with 
some  other  class  when  the  work  is  finished.  If  judgment  is  used 
in  changing  boys  and  holding  them  to  their  work,  when  neces- 
sary, the  bad  effect  on  the  output  will  be  greatly  reduced,  but  in 
order  to  accomplish  this  the  "Ideal  Relation"  must  exist  between 
the  shop  instructor  and  the  foreman. 

Discussion. — The  situation  may  be  relieved  to  a  certain  ex- 
tent by  having  the  shop  instructor  advise  the  foreman  of  the 
names  of  the  boys  who  will  attend  class  on  the  following  morn- 
ing. A  couple  of  the  shops  have  what  is  known  as  a  "floating 
liang"  of  apprentices,  consisting  of  two  or  three  members  who 
are  used  specially  to  take  the  place  of  boys  who  are  attending 
lass  during  the  first  two  hours.  The  importance  of  keeping  the 
machine  tools  working  cannot  be  too  strongly  emphasized.  It 
;>  better  for  the  company  to  have  a  file  lying  idle  than  a  machine 
tool,  which  may  cost  anywhere  from  a  hundred  to  ten  thousand 
'ollars.  * 

The  Apprentice  System  and  Piece  Work. 

Mr.  Frank  Nelson. — Piece  work  is  a  benefit  to  the  apprentice 

system.     It  teaches  the  boy  to  establish  a  systematic  procedure 

•vhereby  he  can  do  the  most  work  in  the  shortest  time.  It  teaches 

•iim  to  keep  his  tools  in  proper  condition  so  that  there  will  be  no 

'ime  lost  on  the  job  upon  which  he  is  working;  it  teaches  him 

o  be  accurate  and  careful  in  his  work,  for  if  he  is  not  he  loses 

nancially.     It  emphasizes  rapidity  in  his  method  of  doing  work 

nd  teaches  him  punctuality.     Every  moment  wasted  is  a  dis- 

inct  loss  to  himself. 

The  apprentice  system  is  a  benefit  to  piece  work,  for  when  a 
Joy  is  first  started  on  a  job  the  instructor's  aim  is  to  teach  him 
-0  do  it  as  quickly  as  possible,  so  that  he  can  work  piece  work, 
•vhich  he  is  anxious  to  do,  since  it  increases  his  day's  wages.  Piece 
vork  induces  a  better  grade  of  boys  to  learn  the  trades,  for  ihey 
eel  that  in  this  way  they  have  an  opportunity  to  get  a  practical 
'ducation  and  at  the  same  time  a  chance  to  earn  sufficient  wages 
^0  supply  their  needs  while  learning  the  trade. 

Grouping  Boys  for  Instruction  on  Machines. 
Mr.  P.  P.  Poller. — Viewing  the  matter  from  a  practical  stand- 


point, I  feel  quite  confident  that  very  little  good  would  result 
from  a  demonstration  of  machine  practice  to  groups.  As  a  rule, 
the  boys  are  those  who  have  had  but  little  practical  experience 
in  operating  machines,  consequently  such  demonstrations  would 
approximate  "book  training"  and  would  be  of  little  practical  as- 
sistance. 

I  find  no  better  way  of  educating  a  boy  for  machine  work 
than  that  of  the  old-time  practice,  1.  e„  to  start  each  boy  on 
the  simplest  line  of  machine  work  and  if  he  shows  an  adaptabil- 
ity to  become  a  machine  hand  then  advance  him,  step  by  step, 
until  he  has  reached  the  highest  grade  of  machine  work. 

Oiling  and  Care  of  Machine  Tools. 
Mr.  C.  T.  Phelan. — The  necessity  of  taking  proper  care  of  their 
machines  should  be  impressed  upon  the  minds  of  the  appren- 
tices through  the  instructors.     This  should  be  done  at  the  very 
start  and  should  be  religiously  followed  up. 

Detaching  a  Boy  from  his  Regular  Work  to  Assist 
ON  AN  Especially   Interesting  Job. 
Mr.  C.  T.  Phelan. — This  is  a  good  scheme,  although  it  is  not 
regularly  practiced  at  Jackson.    In  doing  it  care  should  be  taken 
not  to  interfere  with  his  regular  work  to  any  great  extent. 

Discussion. — A  certain  amount  of  such  work  is  advisable,  but  it 
should  not  be  overdone. 

The  Rate  of  Pay  for  Graduate  Apprentices. 

A  graduate  apprentice  should  be  paid  at  the  same  rate  as  a 
journeyman  who  is  taken  in  from  outside.  Certainly  the  boys 
who  have  spent  four  years  in  the  shop,  receiving  a  thorough 
training  in  different  classes  of  work  and  with  the  advantagei 
which  they  have  gained  from  their  school  work,  are  worth  at 
least  as  much  as  the  man  who  is  taken  in  from  the  outside  In 
order  to  keep  the  boys  in  the  company's  service  they  shoul  1  be 
paid  at  the  same  rate.  

Apprentice  Auxiliaries,  Etc. 

Apprentice  Clubs. 

Mr.  C.  A.  Towsley. — The  need  of  an  organization  that  would 
appeal  to  the  young  men  of  the  Elkhart  shops  was  realized  by 
our  former  master  mechanic,  and  present  superintendent  of  ap- 
prentices, Mr.  Cross,  and  through  his  efforts  an  organization  was 
perfected  a  number  of  years  ago ;  the  success  of  the  club  has  been 
very  gratifying.  The  objects  are.  first,  to  create  a  feeling  of  fel- 
lowship and  thus  bind  the  apprentices  of  the  different  trades 
closer  together ;  second,  to  provide  for  their  intellectual,  moral 
and  physical  welfare.  '      'C   ... 

The  place  of  meeting  should  be  in,  or  adjacent  to,  the  school 
room,  in  order  that  the  members  may  have  access  to  the  school 
apparatus,  blackboard,  library,  current  magazines  and  collection 
of  blue  prints.  The  room  should  be  made  to  Iook  as  inviting 
as  possible,  with  pictures  on  the  walls  and  the  books  and  period- 
icals placed  conveniently. 

The  Elkhart  Club  aimed  to  ultimately  raise  the  tone  of  the 
workmen  and  to  develop  from  among  the  boys  earnest  workers, 
who,  perhaps  without  bright  and  helpful  associations,  would 
have  been  content  to  remain  in  the  narrow  confines  of  the  lag- 
gard. This  desire  has  been  realized  to  a  certain  extent  and  a 
number  of  its  members  have  broadened  out  and  are  taking  ad- 
vantage of  the  opportunities  offered.  Several  have  had  hidden 
talent  cultivated  and  are  now  holding  jobs  that  will  eventually 
lead  to  positions  of  importance.  This  is  a  possibility  in  every 
club  and  the  officers  should  see  that  the  efforts  of  the  careful, 
painstaking  worker  are  recognized  and  that  he  is  given  all  pos- 
sible opportunity  to  broaden  and  develop.  The  lectures,  papers 
and  discussions  should  embrace  subjects  which  tend  to  awaken 
the  interest  of  the  listless  ones  and  to  stimulate  interest  already 
awakened.  Practical  talks  by  different  foremen,  on  their  special 
line  of  work,  bring  out  valuable  points  for  the  apprentice  and 
broaden  the  ideas  of  those  in  other  departments.  A  forceful 
method  of  illustrating  different  operations  is  the  use  of  the  re- 
flection lantern,  by  means  of  which  photographs,  blue  prints,  and 
magazine  illustrations  may  be  projected  upon  the  screen. 

The    regular   meetings   of   the   club   will    give  the   members   a 
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is  to  hulJ  hiin>v!f  :ih\of  froiii  ilie  several  furcmcn.  On  the  con- 

trary^lie  aJiiJiiM  k^  witli  iluin.  and  endeavor 

33  far  j?s  po.ssibie  <o  make.the.'^^         of  apprentices  conform  to 

thejr  wishies.    If  tiic  in>triictor  will  keep  in  mind  that  working 

for  the  nTici:<!StJ5  of  the  sUperinteii(lcnt  is  workini;  fur  his  own 

imerestK,  anil  will  rettectci-t-dit  on  hini,  liic  best  p<jssible  relatiiMn- 

'sfiip- U;S<ire;'te-bc  maiutiiincd;'  v-r-:-^V'''- V,.-'.^'*-':;'-''."'^''"'- '    .     ' '  •>  ' 

.;  ,j|(>V»it  MA'SvV*\j*pr£n^^  Be  Handled  Successfully 

•■:.:-.!"•:•  i*Y:  pxE  Skop  I^stkuctor:    .  ;       ;      ;    . 

;•    This  :t6pic  was.  bpcned  by~  Mr,   Fleming.     Itdcpetids  entirely 

-on    local' coudiuoiis.     The    $.h<jp    in?tructor^,    of   cour>e.    devote 

mo!?l  of  their  tiuie  to  ilk*' juaclvine  and  erecting  shop  apprentices, 

•a;s'  there:,are,,^o^  apprentices  in  each  of 

the  other  traidcij, and  iIk  detail  instruction  of  these  is  left  largely 

to   the    deparimeiU    for«.-man.    the    shop    instructor    looking   after 

them  in  a  general,  way  only.    In  a  piece  work  5hop.  or  where  the 

number  of  machine  .to*ols  is  .small  compared  with  the  size  of  the 

shop;  aM-t^'^'b'?f'«-^l^s  tff.be  worked , to  thfc.lirnit  of  its  capacity 


industries  in  that  vicinity,  it   would  svtni  best  to  start  appi    , 
tices  on   the   erecting  tloor.     There  are  various  grades  of  w<   ; . 
such  as  .stripping,  reaming  and  truck  work  on  which  new.'b-    • 
can  be  used  to  good  advantage,  and  thus  be  made  familiar  vv. 
the  si;^e  of  reamers,  and  the  mctliods  of  .«etting  up  and  oporr,,  ~ 
nu)tors.     This  work  should  cover  tlie  l"ir.-t  three  to  six  nunul' 
the  erecting  shop,  which  would  fit  the  boy  to  be  prorated  w^iv' ; 
machinist  on  alinost  atn'  job  in  that  dcparttnciit.     By  this  pi r: 
the  company  would  derive  an  immediate  benelit  from  the  b(; 
work.     It  also  keeps  the  boy  looking  forward  to  tlie  time  W'.H. 
he  is  t&  be  transferred  to  the  machine  shop.     When  shifted  •'.. 
the  machine  shop  he  is  familiar  with  the  fde.  hammer  and,  c.   ' 
cliiscl  and  can  be  put  un  almost  any  bench  job;  he  is  able 
lay  out  work  and   is  familiar  with  the  work  that  may  be  sc 
from  the  erecting  shop  for  repairs.    •'--.     '  '  .  '  *  '  -  ! 

A-  the  machine  shop  is  tlie  critical  point,  as  concerns  the  oi  > 
put.  it  should  not  be  burdened  with  new  boys.  'Ihe  boys  start.  ^ 
in  th«,  machine  shop  are  w.uch  older  and  stronger  wheti  trai' 
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t<V|vrt.KHKV  the  lie  sired  «. input,  the  boys  must,  of  course,  be  given 
mLtTi:  attention  than  under  other  conditions.  When  apprentices 
are  prorakd  with  journeynH-n  they  require  only  a  comparatively 
small,  amount  jof  attention  from. the  shop  instructor. 

•^^. -.'■■■■■.■-■::■;'  v';:!:!  ■''  Shop  Training.V  ■.■•-"'  c''-;  V.'r':   ■■■■i;.-': 

':v--'- '.V  V'?-?  ■'•  ':' .  '  ■    ''■•'^''-''  ■■  ^i': '"'■■■'  '■■'■■ 

'  •  ■.  .^   "  '  V         Tools  for  Afi'Ui;NTicics.'--f     ..;'.'f"*  '-v'/i^-  -  • 

■  The  general  practice  at  iuost  of  the  shops  \<  for  each  appren- 
tice to  be'  furnished,  -when  he  starts  to  work,  with  a  hammer, 
inonkey  vvrcitch,  and  in  ?omc  instances  cold  chisels  and  a  center 
punch;  they  art  also  provided  with  a  tool  box.  drawer  or  cup- 
bcai-d  in  which  to  keep  them.  Ihc  apprentices  arc  expected  to 
punhase  inside  and  outside  calipers,  a  tnachinist's  scale  and  a 
rule  While  it  is  not  necessary  to  have  a  uniform  practice  in 
this  re:«pect  for  all  of  the  shops,  yet  it  is  advisable  that  each  shop 
slu.uid  bare  a  defmitc  and  systematic  method  for  handling  the 
boys  at  tbe  start,  as  the  first  days  in  the  shop  usually  make  a  very 

■  deep  impression  and  it  is  desirable  to  get  the  boys  started  right. 

&wpi;,LD  Apprentices  Be  Started  ox  the  Erecting  Floor 

,--■';':    ■•      OR  ON  the  Machine  Side?        V  '    "  :': 
Mr:  fiXclson. — Judging  from  our  experience  with  apprentices 
.^tt' West  Albany,  and  taking  into  consideration  the  surroundings 
and  inducements  offered  machine  hands  by  other  manufacturing 


ferred  to  the  erecting  -iiop.  .md  consequently   teel  tli.it   theyirrV  ;■ 
working  at  a  disadvantage  when  Ircliiitig  fii   i iie ; erecting  fc'.-- 
They  often  show  by  tluir  !.rencTal  eonduet  ih.r.  they  are  dissaf 
tied  and  this  condition  prevails  until  they  are  shifted  to  val 
:^  setting,  guide  work,  or  shoe  and  wedge  work.        I:        '•    ^     '^    ■ 

Although   there  are  various  things   in  the  machine  shop  t!-. 
.rnew  boys  can  do  and  be  of  service  to  the  foreman,  they  do  r 
dnrini:    the    tirst    twf»    years,    yrasp    as    fully    the    opiMjrtunit 
offered  there,  as  they  do  <luring  the  third  and  fourth  year, 
the  machine  work  comes  at  the  end  of  the  course  the  result 
a  better  grade  of  mechanics.     Earnest  observation  has  led  me 
believe  that  the  erecting  floor  is  the  proper  place  to  start  .' 
prentices  in  order  to  obtain  the  best  results  and  to  produce  t 
most  competent  men.  '.'.••     '^..^^ .^ •'■'""    '*     ~      •>„••• 

Discussion. — '1  he  general  opinion  was  that  the  boys  should 
started  in  on  the  erecting  side.  As  a  rule  boys  who  are  i 
strong  enough  to  do  this  are  hardly  desirable  as  apprcntic 
The  general  information  they  gain  on  the  erecting  side,  as  to  t 
construction  of  a  locomotive,  makes  them  more  valuable  as  n 
chine  hands.  ■'  v.. -r   •;:  ■;■■•.:  -■       -<,    ''.^ 

,.;.  .:  ■       Who  Should  Have  Charge  of  Shifting  the  ;;;/ V  '■.:■" 

Apprentices? 

Mr.  Frank  Nelsnn— The  shifting  of  apprentices  should  be  ej 


\il;l.K.    l'.:ur. 
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•      v  in  the  hands  of  the  s.liui>  instructor  for. the  following  rea- 

0  comes  in  personal  contact  with  the  boys  and  is  better  quali- 
than  the  foreman  to  decide  what  job  the  boy  is  best  fitted- 
;     je  transferred  to. 

,     .  he  instructor  must  have  this  authority  to  enable  him  to  en- 
\i'ce  the  proper  discipline.- '     .■'•^:  =.: 'r^*- "•.,••.  ■:^;.v■  ••"■V  ,:;-".; 
"he  boys  should  look  to  the  instructor  for  a  final  decision  in 
;.:.•,  matter  under  consideration. 

.  11  the  foreman  be  given  charge  of  shifting  he  might,  for  what 

:.  lieared  to  him  to  be  good  reasons,  shift  several  in  one  day  to 

'rv-A^and  scattered  jobs.    Under  these  conditions  it  would  be  im- 

.  p  <sible  for  the  instructor  to  give  each  boy  the  necessary  direc-. 

t '•n  and  attention. 

The  instructor  and  not  the  foreman  is  held  responsible  for  the 
i:'ufe  welfare  of  the  boy  and  the  grade  of  mechanic  he  makes. 
The  instructor  is  wholly  responsible  for  the  output  of  the  job 
on  which  the  apprentice  is  working. 

When  the  foreman  desires  to  shift  a  boy  for  any. reason  he^ 
uld  notify  the  instructor.     On  the  other  hand,  the  instructor, 
•uld  consult  the  foreman  before  shifting  boys,  and  they  should 
> MIC  to  a  mutual  understanding  in  regard  to  the  matter.     . :    :. 

'     Does  Class  Work  Duking  Working  Hours  Interfe^'.' . V- 

^  '■'■•■.•  '•^-    WITH  THi;  Shop  Work?  '  ■:^    ■    'r'^'^.- 

Mr.  J.  R.  Rddcliffe. — At  McKees  Rocks  vi?e  have  35  apprentr 
tices,  who  are  divided  into  three  classes ;  each  class  attends;. 
-'  hool  two  mornings,  or  four  hours  per  week.  The  result  is  that 
-tven  to  ten  machines  are  idle  for  two  hours  each  morning,  or  a 
total  of  from  14  to  20  hours  of  machine  work  is  lost  each  day. 
•The  absence  of  the  boys  from  the  machines  affects  the  shop  but'- 
piit,  more  than  their  absence  from  any  other  department,  since 
'be  shop  output   is   most   directly   dependent  upon   the   machine 

hop.     This  difficulty  can  be  regulated  to  a  certain  extent  by  tak- 
nig  boys  from  floor  work  and  putting  them  on  the  machines  dur- 
j;!g  the  school  hours.     When  necessary  a  boy  may  be  kept  frotri: 
hool  to  do  special  work,  allowing  him  to  attend  school  with 

■ime  other  class  when  the  work  is  linished.     If  judgment  is  used 
in  changing  boys  and  holding  them  to  their  work,  when  neces-  : 

ary,  the  bad  effect  on  the  output  will  be  greatly  reduced,  but  in 

•  rder  to  accomplish  thi^  the  'Tdeal  Relation"  must  exist  between 
le  shop  instructor  and  the  foreman. 

Discussion. — The  situation   may  be :  relieved'ito  a^  certain  ex- 
tent by  having  the   shop   instructor  advise  the-  foreman   of  the 

•  imes  of  the  boys  who  will  attend  das';  on  the  following  morn- 
,ng.     A  couple  of  the  shops  have  what  is  known  as  a  "lloating 
vrmg"  of  apprentices,  consisting  of  two  or  three  members  who.' 
ire' used  specially  to  take  the  place  of  boys  who  are  attending- 

•  ^XJ&s  during  the  first  two  hours.     The  importance  of  keeping  the 
lachine   tools   working  cannot  be   too   strongly   emx)hasized.     It 
-  1>etter  for  the  company  to  have  a  tile  lying  idle  than  a  machinve-. 
vrxil,  whicli  nia\   eost  anywhere  from  a  hundrcA  to  tert  thousand  ' 

The  Apprentice  ^STEit  JiSV^ux^WjORK.^ 

Mr.  Frank  Kelson. — Piece  work  is  a  benefit  to  the  apprentice' 

-tern.     It  teaches  the  boy  to  establish  a   systematic  procedure 

hereby  he  can  do  the  most  work  iti  the  shortest  time.  It  teaches 

."Kim  to  keep  his  tools  in  proper  condition  so  that  there  will  be  no 

'nme  lost  on  the  job  upon  which  he  is  working;  it  teaches  him 

.  «u  be  accurate  and  careful  in  his  work,  for  if  he  is  not  he  loses 

nancially.     It  emphasizes  rapidity  in  hi.>  method  of  doing  work 

■id  teaches  him   punctuality.    /Eyery  mometrt  W'asted  iis  a  dis- 

iict  loss  to   himself.:\  •  ..,;r   ,;  ;  •'■"^.■:  ,■■.:/    vv..  ■:.  j/---.^:-:  .> -.;.,"  ^z; -.■■.,.   '= 

The  apprentice  system  is^a  benefit  to  piece  work,  for  ti-hen  a'' 

y  is  first  started  on  a  job  the  instructor's  aim  is  to  teach  him 

'  do  it  as  quickly  as  possible,  so  that  he  can  work  piece  work, 

hich  he  is  an.xious  to  do,  since  it  increases  his  day's  wages.  Piece 

■jrk  induces  a  better  grade  of  boys  to  learn  the  trades,  for  ihey 

•  1  that  in  this  way  they  have  an  ojiportunity  to  get  a  practical 

iication  and  at  the  same  time  a  chance  to  earn  sufficient  wages 

supply  their  needs  while  learning  the  trade. .;../:  y,:.''/-^ 

Grocpixg   Boys  ror  Txstrixtiox  OiV  AI.vchixe^,-,.  vv^  ;;^^ 
Mr    p   ]>    Pnlhr. — Viewing  the  matter  from  a  practical  stand-;; 


lK>int.  1  feel  (juile  et>nf:deiu  lliat  viry  little  gixul  wuuKl  re^ult 
fronv  aydemonstratiujt  of  4vi.-ielviiu;  pr.iotice  to  groups.  A*;  a  rule, 
the  hoys  are  thiose^iyho  have  had  but  lift lo  practical  e^Kjierience 
in  operating  machinesv  cousequontly  siurh  denionstration<  would 
appro.ximate -"book,  training"  and  woqld  be  , of , little  practical  as-., 
.sistance.      ;;'■'>■;.■/..•,  ^.'.  .■.  ■.  ■:.'•'  -'  '■■ ' 

•  .1  find  no  better  way '  of.  educating  a  boy  for  machine  work  • 
than  that  of  the  old-tinie  practice,  f.  ;£.,?:  lo. -start  each  boy  on 
the  simplest  line  <>{  machine  work  and  if  he  shows  an  adaptabil- \  .. 
ity  to  become  a  machine  hand  theii  advance  him,  .5tcp  by  s4cj>,  V-^ 
until  he  has  reached  the  highest  grade  of  machine  work.    .       '.r"' 

•^'  ':  i.^     r.  ■  Otuxfi  AJ^B  Care  OF  AIachine  Tools.--.  ■     '  "       V'^a 

Mr.  Cv  T,  Plielan.r-Tiic  necessity  of,  taking  proper  car<^  of  tlreir   *;' 
machines  should  be   impressed  upoa  the  ;ininds  of  the  appren-' -' . 
tices  through  the  instructors.     This  shotdd  be  done  at  the  very  i' 
start  and  should  be  religiously  followed  vi^.     '■■■':•'/■:■"[  •  \: 

, ;  .  Petachinc  -v  Boy  from  mis  Regil.xr  Wokk  to  A^^snst   .''  J - 
>    '   ;-~./     V'   ox  AX  EsPhCi.\LLv   Interesting  Job.     ■  ,1    .  =     -.^     '  > 
'!'.  Mr.  C,T.Phe1dn.— --This  is  a  good  schetue,  although  ft  is  not 

regularly  practiced  at  Jackson.     In  doing  it  cafe:;&hould  be  taken 

not  to  interfere  with  his  re.^nlar  work  to  any  great  extent. 
Discussion. — A  certain  anioum  of  .such  wc>|Jc  is.advisahlcj  batlt.  -i, 

shoul(l  not  be  overdone.  ;  .     ;:::v  :■: /\\/'^^  .;"-.:"-!  ^^^^.:V 

^';^V/>y^HR  Rate  dip  P^    k)r  GraOi^ate  ApPREicftCEs."         if  •;  / 

■'A  gradiL-ite  apprentice  ssiiould  be  paid  at  the  same  Y^tte  a-s  a  . 
journeynian  wjio  15  Uiken  in  from  outside      Certainly  the  boys     ,. 
who r  have  speiit  four  years   in  the  shop,  receivings  a  thorough 
training  in   different  classes   of  work   and   with   the   advantagei 
which   they  have  gained   from   their   scIichjI   work,   are  .worth   at  "    ' 
least  as  much  as  the  man  who  is  taken  m  from  the  outfide     In 
order  to  keep  the  boi's  in  the  company's  service  they  ?>h<>id  i  be 
paid  at  the  same  r^e,.  -  \..;..;^^^ 

.r,..    .";    "  .v.    'i     Apprentice  Auxiliaries,  Etc.  .:■;..- 

..Vfr,.  C  A^  Tdzi;s[c3.\^'r\ie  need  of  an  .Organization  that  would 
ajVpehl  to  the  young  men  of  the  Elkhart  shops  was  realized  by 
our  former  master  mechanic,  and  present  super intendtrii  of  ap- 
prentices, Mr.  Cross,  and  throitgll  his  etTorts  an  organization  was 
perfected  a  number  of  years  ago ;  the  succes*  of  the  clqb  has  been 
Very  gnrtifyhig. The  objects  are.  fir*«.  to  create  a  feclirig  of  fel- 
lowship and  thus  bind  the  apprentices  of  the  dilTerent  trades 
closer  together;  second,  to  i)rovidc  for  their  intellecnnal,  moral 
and  i>liysicai  welfare;  ;;v  ^    S 

•.  .The- plat^e  of  niceting  should  be  in^  or  adja«;ent  to.  the  s«;hool  •-..•■ 
r<Jom,  in  order  th:it  the  litembcrs  may  have  access  to  the  schotd 
apparatus,  blackbcard,  librarx,  current  magazines  ;tJjd  coll-xti- 'U 
of  blue  t^rints^     The  room  shoxild  be  made  lb,  loou  as  inviting 
as  possible,  with  pictures  on  the  walls  and  the  books  and  period-  :. 
'icals  placed  conveniently.  .  ■■     :  :  ;^ 

,The  Elkliart  CUib  aimed  to  ultiraately  raise  itfie<<Hie  of  the 
yi'jorkmcn  aiid  to  develop  from  among  the  boys  earnest  w-orkers, 
Who,  perhaps  without  bright  and  helpful  associations,  would  '-.- 
have  been  content  to  remain  in  the  narrow  confines  of  the  lag- 
gard. This  desire  has  been  realized  to  a  certain  extent  and  a 
number  of  its  inembers  have  broadened  out  and  are  taking  ad- 
yatitage.  of  the  opportunities  offered.  Several  have  had  hidden 
talent  cultivated  antl  are  now  holding  jobs  that  will  eventually 
load  to  positions  of  importance.  This  is  a  possibility  in  every 
clul)  and  the  oftieers  should  see  that  the  efforts  of  the  careful, 
;  piuiistaking  worker- are  recogniiu^d  and  that,  he  is  given  all  pos- 
sible opportunity  to  broaden  and  develop.  The  lectures,  papers 
.and  discussions  should  embrace  subjects  which  tend  to  awaken 
the  interest  of  the  listless  ones  and  t-o  .-timulate  interest  already 
awakened.  Practical  talks  by  different  foremen.^  on  their  special 
line  of  work,  bring  out  valuable  points  for  the  apprentice  and 
broaden  the  ideas  of  th(.>se  in  other  departments.  A  forceful 
method  of  illustrating  different  operations  is  the  use  of  the  re- 
flection lantern,  by  means  of  which  photographs,  blue  prints,  and 
magazine  illustrations  may  be  projected  upon  the  screen..;,  "'; 
:  :  Xhe    regular   meetings   of  the  club   will   give  the   members   a 


.;'.:■>■<, 
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knowledge  of  parliamentary  practice.  They  will  also  develop  a 
feeling  of  independence  from  the  fact  that  the  meeting  is  their 
own  and  is  officered  and  managed  by  their  own  members.  Sub- 
jects may  be  assigned  to  members  to  be  presented  in  the  form 
of  a  paper.  This  can  be  followed  by  a  debate  in  which  all  mem- 
bers should  be  urged  to  take  part. 

Another  point  that  might  be  of  benefit  in  maintaining  a  spirit 
of  independence  would  be  a  small  assessment,  quarterly  or  semi- 
annually, which  would  also  provide  for  any  emergency  which 
might  arise  and  would  avoid  the  necessity  for  levying  a  large 
special  assessment.  The  library  consisting  of  reference  books 
and  periodicals  should  be  regarded  as  an  essential  part  of  the 
school  and  club.  The  boys  should  be  urged  to  make  use  of 
the  mom,  outside  of  shop  hours,  and  especially  during  the  noon 
hour,   when  the  instructor  is  on   duty. 

Disiiission. — The  idea  of  apprentice  clubs  was  received  very 
favorably,  but  the  problem  of  getting  the  boys  interested  in  such 
a  club  at  a  shop  where  most  of  them  live  a  long  distance  from 
it,  is  a  rather  serious  one  and  means  that  the  inducements  must 
be  made  especially  attractive  in  order  to  get  anu  keep  the  boys 
interested  in  it. 

The  Elkhart  club  expects  during  the  coming  winter  to  have  a 
series  of  talks  which  will  cover  the  complete  building  of  a  loco- 
motive. These  meetings  will  be  very  informal  and  the  boys  will 
be  expected  to  ask  the  speaker  questions. 

Each  clul)  HMini  should  he  supplied  with  a  file  of  such  catalogs, 


can  be  the  means  of  making  many  of  the  boys  personally  a. 
quainted  with  their  superiors. 

Another  feature  of  the  baseball  team  is  the  advertising  effec 
One  would  be  surprised  at  the  number  of  boys  in  Cleveland,  fo~ 
example,  who  have  never  heard  anything  about  the  apprentic 
system  of  the  New  York  Central  Lines.     One  of  the  Collinwoo! 
apprentices,  who  appeared  on  an  amateur  baseball  diamond,  riggc 
out   in  his   apprentice  uniform,   had   to  answer  many  question 
about  the  team,  shop  and  pay.     As  a  result,  a  number  of  bo} 
have  called  at  the  instructor's  home  to  inquire  about  the  appren- 
tice  trades   at  the   Collinwood   shops.     The   newspapers   are  al 
ways  glad  to  publish  the  results  of  games  played,  which  serve 
both  to  encourage  the  team  and  to  give  publicity  to  the  apprcn 
tice  movement. 

A  baseball  team  also  plajs  a  part  in  making  a  boy  contenteu 
and  happ\'  to  stay  in  the  service.  It  is  but  one  factor,  and  ye; 
experience  has  shown  that  it  is  an  important  one,  and  that  thv 
organization  of  a  team  may  turn  a  fault-finding  and  grumbling; 
apprentice  into  one  who  is  not  only  proud  of  his  team,  but  alsr 
of  his  shop  and  its  officers. 

It  is  perhaps  conceivable  that  with  unwise  management  of  a 
team,  or  with  shop  officers  who  fail  to  realize  its  value,  there 
might  be  disastrous  results,  but  happily  the  apprentice  team- 
thus  far  have  been  well  managed  and  the  company  officers  have 
always  stood  ready  to  encourage,  accommodate  and  help. 

Discussion. — The    Collinwood    and    Elkhart    teams    played    a 
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as  might  be  of  interest  to  the  boys,  and  a  number  of  technical 
papers,  the   latter  Xo  be   supplied  by  the   railroad  company. 

The  Value  of  an   .XpFRtNTicK  Baseb.\ll  Team. 

Mr.  R.  M.  lirozcn. — A  baseball  team  is  an  inii>ortant  factor 
among  the  apprentices  or  employees  of  a  railroad  shop.  The 
success  or  failure  of  the  team  hinges  closely  upon  one  thing, 
"organization."  Any  one  who  is  at  all  familiar  with  baseball, 
knows  how  utterly  helpless  an  individual  or  a  team  would  be 
(no  matter  how  quick  or  skilful),  without  the  aid  of  the  other 
players.  Every  man's  success  depends  upon  his  ability  to  work 
with  those  aroinid  him  in  an  organized  body,  each  helping  the 
other  and  all  working  and  pulling  in  one  direction  toward  suc- 
cess. Team  work  is  what  counts,  whether  it  be  in  baseball  or 
shop  work,  and  an  apprentice  baseball  team  pro])erly  managed, 
and  duly  recognized  by  a  sympathetic  shop  ni.inagement,  will 
improve  the  efficiency  of  the  apprentices. 

.\  baseball  team  is  also  a  means  of  getting  the  boys  acquainted, 
not  only  with  each  other,  but  with  the  men.  This  is  especially 
true  where  games  are  played  with  the  shop  men  or  with  the 
officers.  Without  in  any  way  interfering  with  the  proper  re- 
lation-   between    the    boys    and    the    company    officers,    the    team 


couple  of  games  together,  the  drawing  instructors  accompany- 
ing the  teams  on  the  trips.  This  gave  them  an  opportunity  of 
getting  better  acquainted  and  closer  to  some  of  the  boys  than 
would  have  been  possible  otherwise.  The  games  were  played 
on  Saturday  and  the  members  of  the  teams,  therefore,  only  lost 
part  of  the  day  from  their  work.  The  expense  of  the  suits  and 
other  equipment  was  provided  by  subscription.  In  connection 
with  the  discussion  of  this  subject  the  matter  of  annual  appren- 
tice picnics  was  brought  up  antl  was  favorably  regarded. 

An    Api'kintice    Button. 

Discussion. — It  was  agreed  that  it  would  be  advisable  to  have 
an  apprentice  button  which  would  be  furnished  free  to  each  ap- 
prentice in  good  standing.  It  was  suggested  that  it  might  be  a 
good  idea  to  furnish  this  button  only  after  the  apprentice  had 
completed  a  certain  amount  of  work  in  the  problem  and  drawing" 
courses.  The  idea  of  having  a  graduate  button  was  also  sug- 
gested, this  to  be  paid  for  by  the  boy. 

To  What  Extent  Should  Apprentices  Be  Sent  to 
Visit  Other  Shops? 

Mr.  Frank  Nelson. — Bovs  should  be  sent  on  visits  of  this  kind 
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,  t  least  once,  and  if  possible  twice  during  the  year.    The  benefits 
:;nay  be  summed  up  as  follows: 

1.  The  advanced  ideas  obtained  which  may  aid  them  in  their 
vork. 

2.  The  information  derived  by  comparing  the  various  methods 
■f  working  with  those  already  learned. 

3.  The  opportunity  of  seeing  different  tjpes  of  machinery  and 
quipment. 

Allowing  the  apprentices  to  make  short  trips  to  other  plants 
p.as  proved  very  successful  with  our  boys.  Although  it  is  a  year 
ince  they  visited  the  General  Electric  Works  and  the  Amer- 
ican Locomotive  Works  at  Schenectady,  N.  Y.,  in  almost  every 
ronvtrsation  held  since  with  one  of  the  older  boys  about  doing 
work  he  refers  to  methods  in  use  at  these  plants. 

Several  of  the  boys  obtained  ideas  which  they  put  into  use  at 
once;  one  boy  who  was  working  on  a  boring  mill  changed  the 
method  of  fastening  the  tires  on  the  table  to  correspond  to  the 
methods  he  had  seen  at  Schenectadj^  He  did  this  without  wait- 
ing for  definite  directions  from  the  instructor,  and  soon  found 
that  he  was  able  to  gain  one  tire  in  his  day's  work.  The  im- 
pression made  on  the  minds  of  the  boys  by  observing  the  meth- 
ods of  experienced  workmen  prove  much  more  lasting  than  when 
these  same  methods  are  explained  ever  so  clearly  by  their  in- 
structors. It  is  a  paying  proposition  to  the  company  to  allow 
either  boys  or  men  to  visit  other  shops  where  work  of  a  similar 
kind  is  being  carried  on.  .;■:": '^•■■ 

The  boys,  after  the  above  mentioned  trips,  were  asked  to 
write  letters  to  the  shop  foreman  as  to  their  observations  and 
what  they  had  learned.  These  demonstrated  the  benefits  which 
were   gained. 

How  Can  the  Apprentices  of  the  System  Be 
Brought  Closer  Together? 

Mr.  A.  W.  Martin. — The  following  is  a  suggestion  as  to  one 
way  in  which  the  apprentices  at  the  various  shops  may  be  made 
known  to  each  other.  Let  each  drawing  instructor  select  twelve 
drawing  sheets  and  twelve  problem  sheets  each  month,  four  from 
the  most  advanced  third  of  his  apprentices,  four  from  the  mid- 
dle third,  and  four  from  the  least  advanced  third  of  his  classes. 
These  to  be  forwarded  to  the  New  York  office  and  sent  around 
to  the  various  schools  in  succession  and  posted,  say  for  three 
days  at  each  place.  As  the  shops  are  all  using  the  same 
courses,  the  boys  would  be  able  to  tell  by  inspecting  the  posted 
sheets  the  progress  which  was  being  made  at  the  different  points. 
This  would  arouse  interest  and  rivalry.  It  would  be  advisable 
to  have  attached  to  each  drawing  sheet  a  slip  of  paper  showing 
the  trade  at  which  the  boy  is  working  and  the  date  when  he 
started  in  the  apprentice  school.  Thus  in  time  the  leading  boys 
of  the  system  would  become  fainiliar  with  each  other's  names 
and  progress.  The  scheme  would  also  keep  the  various  instruc- 
tors in  closer  touch  with  one  another,  as  in  looking  over  the 
sheets  they  could  get  an  insight  into  methods  used  at  other 
schools. 

Evening  Classes. 

Evening  Cl.\sses  for  Foremen  and  Mechanics. 

Discussion. — It  was  decided  that  the  methods  of  teaching 
should  be  about  the  same  as  for  the  apprentice  day  school  classes. 
Important  results  may  be  obtained  from  these  classes,  and  quick- 
ly, if  the  brighter  and  more  ambitious  men  are  selected  from  the 
shop.  The  ground  to  be  covered  would  be  about  the  same  as 
that  in  the  apprentice  classes,  the  simpler  parts  of  it  being  pre- 
sented in  the  nature  of  a  review.   ........  ;  V;.- 

This  evening  work  should  consist  largely  of  mechanical  draw- 
ing, as  it  has  been  found  during  the  past  year  that  the  men  took 
more  interest  in  this  than  in  the  problem  work.  The  number  of 
men  in  the  class  should  not  exceed  15  or  20  unless  the  instructor 
has  an  assistant,  when  double  that  number  can  be  handled  to  ad- 
vantage.    The  evening  classes  should  not  continue  after  April  i. 

In  answering  the  question  as  to  whether  compensation  should 
be  paid  in  advance,  regardless  of  attendance,  the  general  opinion 
.^eemed  to  be  that,  except  in  a  few  instances,  advance  payment 


WQuld  not  insure  better  attendance.  At  some  of  the  shops  the 
management  has  excused  men  from  overtime  to  attend  these 
classes.  It  was  suggested  that  it  would  be  well  to  block  the 
work  out  for  at  least  three  months  in  advance. 

Evening  Classes  for  the  Instruction  of  Mechanics 
IN   Shop  Practice. 

This  is  desirable  and  would  probably  be  more  successful  if 
organized  in  the  form  of  a  club.  Excellent  facilities  for  demon- 
stration may  be  found  in  connection  with  the  actual  equipment 
in  a  railroad  shop  which,  in  addition  to  a  reflection  lantern,  could 
be  used  to  splendid  advantage  for  this  purpose. 

Abstract  of  Mr.  Gowcr's  Talk. 

During  the  past  two  days  I  have  come  face  to  face  with  what 
I  consider  the  solution  of  the  apprenticeship  question.  It  is  one 
of  the  most  important  questions  of  the  day,  and  when  dealing 
with  it  you  are  undoubtedly  paving  the  way  towards  a  satis- 
factory settlement  of  the  labor  problem. 

I  believe  yours  is  the  only  company  in  the  L'nited  States,  and 
probably  in  Europe,  which  has  dealt  with  this  apprenticeship 
problem  upon  sound  and  business-like  lines,  and  your  work  is 
bound  to  bear  good  fruit  in  the  immediate  future. 

I  have  had  many  opportunities  for  studying  the  apprenticeship 
problem  in  Europe,  but  though  several  of  the  great  European 
railroads  and  industrial  firms  are  equipped  with  schools,  they  ap- 
parently, have  not  yet  succeeded  to  the  e.vtent  that  the  Xew 
Vork  Central  has.  In  my  opinion  the  fault  lies  in  people  failing 
to  differentiate  between  work  taught  in  a  concrete  form  and 
work  taught  in  the  abstract.  This  apprenticeship  question  may 
be  looked  at  from  two  points — the  educational  side  and  the  moral 
side.  A  great  deal  of  stress  is  being  Uiid  on  the  educational 
side,  but  to  my  mind  the  most  important  factor  is  the  moral 
training,  which  it  is  essential  our  boys  should  receive,  for  as  we 
now  train  the  boys  so  will  our  men  be  in  the  future,  therefore 
it  is  essential  that  every  care  should  be  taken  to  train  them  to 
become  honest,  straightforward,  well  disciplined  and  self-respect- 
ing men  who  will  be  conversant  with  shop  organization  and 
realize  that  foremen  are  appointed  by  employers,  not  for  the 
purpose  of  standing  over  them  to  see  that  they  do  their  work, 
but  to  allot  and  give  oiu  the  work  required  by  their  employers. 

The  word  "independence"  is  frequently  on  the  lips  of  all  Amer- 
icans, but  independence  and  education  go  hand  in  hand,  for  the 
man  who  is  trained  and  thoroughly  master  of  his  work  can 
rightly  claim  independence  and  freedom,  but  the  untrained  man 
has  to  depend  upon  others  to  assist  him. 

It  is  primarily  essential  that  a  boy  should  be  taught  to  think, 
but  not  merely  to  think,  but  to  think  in  measurable  quantities, 
and  if  you  are  able  to  instill  into  a  boy's  mind  the  principles  un- 
derlying his  trade  you  w-ill  find  that  he  will  quickly  learn  the 
details,  as  his  mind  will  be  trained. 

As  jour  object  is  to  train  skilled  mechanics  it  is  necessary  for 
the  instruction  to  be  gradual,  .-.dvancing  by  easy  stages — you 
cannot  go  too  slow.  The  men  and  boys  who  aspire  to  higher 
posts  will  take  care  of  themselves.  Arrange  the  work  to  meet 
the  needs  of  the  most  backward  of  your  boys.  Your  aim  is  to 
train  skilled  and  competent  workmen  and  not  walking  calculators 
or  chief  draughtsmen. 

The  ideal  method  for  teachitig  working  men  is  to  place  tiie 
actual  piece  of  material  before  them  and  not  allow  them  to  stud\ 
anything  in  the  abstract,  ihis  method  I  am  pleased  to  see  you 
are  establishing  in  all  your  schools.  The  machinist  when  learn- 
ing mechanical  drawing  should  have  the  actual  machine  or  en- 
gine part  before  him.  Let  him  make  a  rough  working  sketch, 
check  his  own  measurements  and  then  make  a  rough  pencil  draw- 
ing of  two  or  more  views,  inserting  the  necessary  dimensions. 
Instruction  papers  containing  calculation^  and  particulars  about 
that  piece  of  tnechanism  should  be  given  to  him  when  he  is  mak- 
ing his  drawing.  This  method  is  preferable  to  tlie  blue  print 
system  of  teaching  and  is  more  likely  to  bring  good  results.  Let 
\our  instruction  be  as  practical  as  possible,  and  I  cannot  suffi- 
ciently emphasize  upon  you  the  neces>ity  for  all  such  instruction 
to  be  slow  and  thorough,  and  if  •so  it  will  surely  he  heneficial. 


4:;:; 


AMi-.kKAX"  F.N*(;i\i:i:k  wn  railroad   ioi'rxal. 


kiiMwlofliic  of  parliiinienlary   pr.iotici.      'l"Iu\    will   al-o   <Ji\ cl> ip  a 

tccling  of  in<k|)cnclcncL'  from  the  fact  tliat  the  iiKctiny  i>  their 

own  .■■iitl  i^N  t.ttictrcd  atul  iiianaiirfl  h\   llu'ir  'iwii  iiKnilicr>.    Suli- 

ji'Cts  may  be  a>>ignc<l  to  incinbtTs  to  be  prcsi-nled   in  the   iorm 

of  a  I>:ii)ir.     This  can  be  followed  by  a  debate  in  which  all  metu- 

:bers  jihould  be  urged  la  take  part:  >.;   'vh;  ;  '■'■,/■'::■'■■'■•'/ '\^  ^^   -^ 

;■    ;Ani>ther  point  that  nn'jiht  be  of  benefit  in  mnintaining  a  spirit 

<>f'indi'pen<UiKe  uouM  be  a  small  asst^-Miuni.  <|iiart«.rly  nr  sitni- 

.•ii;nnal!y.whJeh,woitld   also   provide    for   an>    enuriieney    which 

;drigi>t ''Si^,>iv  «iT«r.Wc>«l(3'a  ihe  neeessit\    for   levying   a   large 

•  s|>eciaf  assVssiiK-nt.     The  library   ct,>n<isiing   of   reference   books 

■    and   perio<ficaI>   ^should   be    regar<led   as   an    essemial   part   .>f   the 

•>icho(»)    and  A-liib,      The   bov>   ,*honId    be   iirgeil    to   make    n>e   of 

• -^ihe  .fot»in,.oi,U'>ide  of  >*lioii  hours,  and  esi)ecially  during  tlu    noon 

;  ;Kt»tiri Aylierf  the  iilstruetor  »!J  orv  dnt>.  ,    ■.    •;;    ,-;   '  / 

;/'.  />/'ii  7/y^7^ijf,-r^  riie   iilef'. .  of  ;ippriniice   clubs    was    recaved   very 

•''■  fa-YoraMy.  hut,  the-fin>l)leit}  lif  4:.etting  tin-  ho.\<  intereMid  in  such 

■,ir.Hub;ift  a  shqir  .w]ieTi5  itiij'V'J'T  'J*^      'i^^'  '•'■  l"ng,.distaiK-e  from  . 

It;  J'«  a^nillier  s^it.iiliJM^Hr  and  ivieans  that  the  indnciinents  must 

.:bW  ntriffe  esiHcJaHy  ut-tractive .  hi  onler  .Jo  get  an<i  keep  the  boy's 

■'\iirJt're-*ieU  iU.it,.  ■,.-.;..''-•.       ''■'''■.:  </■■-'        ,         ^   ■' 

Hb>*  iC'fcharr  eAtb  cx^jv^^^^  to  have  a 

'y«<eH«'!.  i')f  .fcilks'\vhiv^^^         (,">ver  the  A.*omijlcte  Imihlitig  of  a  loc«)- 
\)n^tiVe'.    ''t'fijc^J^^^nieetjn^f  w^  informal  and  the  boys- wHUl 

fK"  extiiYtcslt'i  ";Wk  fh?  speaker  <juestions. 

Ivnch  clnl>  r''''rti.  slionid  !.».  supplied  whh  a  I'lle  of  -neh  eatrdog^. 


can   be   the  means  of  making  many  of  llie  boys  personally  . 
quainted  with  their  sujicriors.         ..,i    v    ,.;:,;•.•  v  •      .•..:;...,;.:•  ■■ 

Another  feature  uf  the  baseball  leatn  is  the  advertising  effcr- ;• 
One  would  be  surprised  at  the  number  of  boys  in  Cleveland,  tV 
example,   who   have  never  heard  anything  about   the  apprentif.     ' 
system  of  the  Xcw  York  Central  Lines.     One  of  the  Collinwoc•^/ 
ap|)reniices.  who  apja-ared  <>n  an  amateur  baseball  diamoml,  rigg.,     ' 
out    in    his    apprentice    imiform.    had    to    answer    many    questjo( 
about    the   team,   shop  .ind   pay.      .\>   a    result.   .1    lunnber  of  br»;    .  - 
have  called  at  the  instructor's  lionn.'  to  inquire  about  the  apprc?^;  .,'. 
tice    trades   at   the   Collinwood   shops.      The   newspapers  are   3;  ", 
ways  gkid  to  publish  the  results  of  games  played,  which  ser\^)'- 
both  to  encourage  the  team  and  to  give  publicity  to  the  appcei-     : 
tice  movement.  ■■r-'~\::i'y''-f"'i\':;'\..\^    ',r,/A- ■\..;' 

•;A  baseball  team  also  jilays  a  part  in.  making  a  boy  contei>te .— . 
and  ha])py  to  stay  i»i  the  .-ervice.  it  is  but  one  factor,  and  yr"  • 
experience  iias  shown  that  it  is  an  important  «jne,  and  tltat  ih-  •*' 
organization  of  a  team  may  turn  a  fault-lindtng  and  gruml>lin; 
apprentice  into  oik-  who  is  not  only  proud  of  his  team.  l>ut  aL^  ., 
oi  liis  shop  and  it>  officers.  .*...: 

It   is  perhaps  .conceivable  that   with   unwise  mauagemerit-of  ' •  • 
team,  or   with   shop  officers  who  fail.to  realize  its  value,  thet;<'-" 
rriight    be   disastrous    results,    but    hai»pily    the    apprentice   team? - 
thos  far  have  been  well  managed  and  the  company  officers  hav''.!" 
always  stood  ready  to  eiiconrage.  acconnnodate  and  help.         . ; ,": 

f^isnissii'tt.  -  '\']\v     ("'"llinwooil     and     Mikhail     teams     ]tl;i\fd''  ri  > 


Pf-^'-Mt,^ 


..'«*  '^ 


^iKf 


■e,^^J^2t^U^ 


';#^V 


.\fl'Kl..\  Hel.>    .\i    t.Ut.   J.A*  .^.so.^    .>HOl>— '.\4K  HI<..\N      il..\li<.\l.    k.vil.koAi.. 


.  .iiri;  Jn%-h;i  4k-;«>f;HJtert-'.t   to  ,tlie'f)<.>.\S.  aJ«l  a   iim\iber  oV  teclitlitiri 
pajw.r s,  till'  litter  '),i'  j^':  •  «tifVplK>d.  fcv,.  rhl-  raijri  >;i<I :  cornpajiys  ~  .. 

■  {XlCf/'fb  M/^^'';<:»r -tA;  •l>^l-<<1^tJLica'!«  is  .an  .imp*>i^t ani    factor 
aifioti;^  fhe;  ?jj»pPvJilices  or  */injdoyfce>\i<f.'Ji.  raith'^ad'  shop.    .  J'be 

•  •.;,  ;»U*ve>-s-ot;  failwre^-'^^^  htw^ef.   eJ»-j.>i'ly    upi^i   <ine   ihnig. 

^'  ..■:''i:irgani7atioir.'*>  .vMi.v;  otiV   livlio   is   at  all   familiar   with   basob.ill. 

■■'-•kti«.'Avs   hovyifutrl^v  helpless  an  itnlivjdtial  or  a  team   would  be 
'.L»V.n»attt:r'.:fKj^v  qufi4c:-i.Q^^  the  ai<i  ♦•/  the' other 

;.  ;  jjl.^tel's^v  Ev^rv  iitari's  iwcvs.-idt'pctvL  iijion  hjs  abitity  t<»  \vork, 
w-ifji  th/'Sf  ar'f.niul  liiilij  ju  aii'  f>rgani7ed  l>od\,-.  e.acb  hell>inv;  tbV 
,otb<;T.:  aufi. ail.  w*jr king'  and'  jailliuj?  in  oiie  vliriVcion  f.uvard  y,\u\ 
cu>s..'  .Ttatti/Ai'^rk'' is  UrhaL.i^vijnsi  vvhetJur  it  lA-  in  ba.^ebair  or 

';/-sh>.r|Lvthtfk»,  aijd'au.^^^^^^^^^^  tt-'^mi  'pr.>p.'r;ly;  nianagett 

ykud:  ilitly:  rvoigliizeif  bvf(iri.>S:ytnp:ti1ieric;  stiop.  iji:iii;ig.enietiL   will 
fmpn^Ve  •t|ic-v;fViHciuy.-.|V{.'.Uv<-\.ai>priiUieVs.  ,     "   .;  ;.   '  '. 

■  ..,  V  Ijiasvljiall  .tv:im  >»  jjl-soia  nieaiis  V>y  ^gv•.tlJ)yii■  the  li!<\V.s  ,'u-Y 
-ttC't.^Hii^  .-iivillv  -ta-^^^^  This  is  esfieci.illy 
.•iTuif  .\v.hefc.;jititrtv>"i^^                                 shop  nKiicr  with  the 
■  .jfTficeTR.      Without'  iiii .  aiiy   way-  inter tl-ring   with    the   proper   re- 

- :^iV'ltVs  Wt\\yei;;;tht-,,;l>i'\ri»  ••;u)d    thi>  X'Onjjiaiiy    i>jljeets    the    team 
■V.i-V-i  S:.:'" fr ■■■:■"'''.■' -^y  ''.•••:'.■.••""•  -   ^'^  ■-■"■'■•  '-■'■■■  ■  ';-.*■■■'.■  '^C 


trnTiplj'  of,  games  together,  tlie drawing   iiistnicii-rs  acconlpan> 
ini:   ihi-   ttanis  on   the  trijo.    '.This  gaVC. "the! n   an  op|i<irtnnityi:'of  - 
getting  better  acquainted  and  closer  to  «oirie  of  the,  bovs  tlwn  " 
would   have  been    jiossibU-   otlu-rwi^ie.     Tlie   games    wi^re   played  \. 
oil   .Saturday  .-ipd  ihi-  inenibejs  of  the  teams,  tberefore,  only  lost., 
part  of  the  day  frrim  thiif  work.   ,TlK'expen!*c&f  the  s 
I  itlier   equipnieiJt    Wits  J)f'>vide4l  by    siUbsoriptioiv     In   coniHJCtion 
with  the  discussion  of  this  -tibjocf  the  uiatfer  of  aiitmal  apprenr  ' 
lice  itia.iics  was  brought  iij'  and  was,  fjiviirybly  iregarded.     ..     ;•  • 
,  v'/v'.*;:  'v;•.i^;'■"'■"t:;,"':>•  .'  .0 ^'v:" " ''itC-.-r  '^?:v;^' '''■•.=:;■  :.'':'i-''-  K 

■■'.  .^;V-'  '  i-i-''  ..    >"•  i-v^r'-''^'?*^..  VV"''"'''  ;ST'''¥    .?'^^P:^V.'  '^y^";  V   ?V- V"  • -'V'"'  '^  ' 

/>WHJri-/. '/;.'— U  wiis  jrgrted  that  it  \voul«l  be  ailvisable  to-.have 
;in  apprentice  button  which  woiild  In;  fitniishVd  free  to  each  ajv- 


ftrv'ilioe  iu  g'Kid  standin;. 


,1.1  WHS  MtggesUM.1  tlcu  rt might  be  a'-;  .■ 


.gi.ofl  itka  to^  furMisli  thiji'bntjon only  after  the  aj>premice  had'. 
eoinpltit'eda  cei-iai"  •'un«>n!.U  of  w«.>rk;  in  the  pfobleiit  and  drawing' 
e.>tirse.s.  The  idoa  of  li.-iving  a  graduate  button  vva S: -also  s«gV . 
ge.sied;  this  to  be  paid  f(>r  by  the.  boy.  ._  ;•    ..■.;...' 

;    :    '  lis  U>f At  Extent  5>io''t-t)  ArritjkxTfcEs  He  Sext  to  '/.^^-  .  C 

'-■■'■■■''"■/:N- ;,.'    ■■;.  • .  '.■■  ^- '..ViSiT  Uthkk  Shops?  .".V  ■',  '""'"?--:'"  />.-■:/■:■;, 


'.  \6VE.MliER,    r.tO". 
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loast  once.  an<l  if  possil^k-  twice  <luriiig  the  year.     The  benetiti 
.;iy  be  suinincd  up  as  fullows: 

I.  The  advanced  ideas  obtained  which  may*  aid  tlicni  in  their 
•/vorW,  .  ■..'■.  ■'  •  :■■:/■.  <:;^'-=;''^  V:..;  ^-:;^•■^•  ■'-/;•-:  ■■./:■■■.  ■  .V  ■-/;•''■■'  ■■'-•;'■'■-.  ■■^"^■'-••■ 
'  'CJ.  The  information  derived  by  comjtarinjr  the  various  mHliods 
.'.f  working  with  those  alrea<ly  leariuci. 
■  ^.'  The  opportunity  of  seeing  dilTerint  types  of  machinery  and 
;iiipment.      '  :<i''''y.  -ri^^'C'^  -^--i,.:  \-\r\'-%>'^^^  ::'•.:.'": 

•'i'AUowing  the  apprentices   to  make  short  trips  to  oilier  plants 
;as  proved  very  successful  with  our  I)oy,s.    Ahhoutrh  it  is  a  year 
:    mce   they   visited   tlie   fieneral    IJectric    Works  an<l   the    Amer- 
""ain  Ltjcomotive  W'tirks  at  Scheneetadyi/K/  Y.,  "in  >hiiost  every 
-ouversation  held  since  with  one  of  the  older  boys  alxMit  doing 
\vork.  he  refers  to  nietliods  in  use  at  theH*  plants^  ■ ':  :.   v/;-.^ '^^  ^ 
Several  of  the  boys  obtained  i«leas  which  they  put  into  Use  at 
r.ce;  one  boy  who  was  working  on  a  boring  mill  changed  the, 
inethod  of  fastening  the  tires  on  the  table  to  correspond  to  the 
;nethods  he  ha<l  seen  at  Schenectady.     lie  did  this  without  \vait* 
:'Lr   for  det'inite  <lirectif>ns   from  the   instructor,  and   soon   fotmd 
liat  he  was  able  to  gain  one  lire   in  his  day's  work.     The  im- 
jircssion  made  on  the  minds  of  the  boys  by  observing  the  metht 
ds  of  (.xiierienced  worknuii  prove  much  more  lasting  than  when' 
'hesc  same  methods  are  explained  ever  so  clearly  by  their  in* 
>tructors.     It   is  a  i)aying  proi>o>itiiin   to  the  company  to  allow; 
••ither  boys  or  men  to  visit  other  >hop;.  where  work  of  a  .*imjla* 
kind  is  bt'ing  carried  oh.  .■^. -;:^'-.     ;;>■.  ,   v   ■'^^  '''■'■:■■■'  '-'r^-'i-li  ■"'■.''  \/: 
The    boys,    afti  r    the    above    mentioited   tifips,    were    a^ked  :t» 
write   letters  to   the   shi>p   foreman   as  to  their   ob*;ervat ions  and 
what  they  had  learnccL     'Diei^c  de«it»iistTated*  the;.l>;4ivtil»^^^w 
were  gained.  :•!.  ^^■;•'^^V  v^- '■^•.\.  ••■ '  ■■-'^■/•"':f""■■•■^■"^ 

How  C.\X  tilE  ApPRJ^XfTtkS  OF  i:HK.^S^i^EwJ^'\.--.'^"..-. ];'■:■ 
15koi;cHT  Ci.i)sick  Tof;i;riiKRr      \  :-v     "><-;;';,  ■; 

Mr.  .1.  W.  Miirtiit. —  The  f^)ll<)wing  i$  a  siiggestion  as  to;  One 
way  in  wliicii  tlie  apprentices  at  the  vaHous  shops  may  he  inade 
known  t-o  eacli  other.     Let  each  drawing  instructor  select  twelve 

'drawing  sheets  and  twelve  problem  sheet?  each  luonth.  four  from 
the  most  advanced  third  of  hi>  appreiuices.  four  from  the  mid- 
dle third,  and  four  frxm  the  k\ast  advan^vtl  third  of  hiii  cta&ses; 
These  to  be  forwarde<l  to  the  Xew  York  oi'tice  and  sent  around 
lo  the  various   schools  in  >ucce>si>>n   and   posted,   say  for  three 
•lays    at    each    place.      As    the    ^lTop^    ai^e    all    using    the    same 
ourseS,  the  l)oys  would  be  able  to  tell  by  iiisiKcfitig  the  jjosted 
'■heets  the  progrejis  whidi  was  behig  ina4e  at  the  xliffcrent  points. 
This   would   arouse  interest   and   rivalry.     It   would  be  advisable 
!"  have  attaeiied  to  each  drawing  sheet  a  slip  of  paper  showing 
the  trade  at    which    the  !>>>    is    vvoi-kitTg   and   the  date   when  he 
stttficid  hi,  tiie^  Apprentice  school.     Thu^  in  tiiuo  the  leading  boy  $ 

:  Vf  the  <ysteni   Wi<idd  become  familiar  with   oacli  other's  natnes 
and  prognss.     The  scheme  would  aUo  keep  the  various  iiistritc- 
V'TS  in  closer  touch   with  t>ne  anotlu  r.  as  in  l<ioking  over  the . 
sheets   they   coiild  get   ati   nisight    itito   nK-thod.>   ii5<?d  at  'othein 

'5chools;,;-\';-yf .?;;;_ -;-\''^^'':  •'^''•^'^.•:,/"•^^^  r!  C^-J 

''   ■'■  y'^l  :■■■     Evening  Classes.  ;\'^^-;/^v!^v;;V;  ::.;C^- jy;^';;^; 

I  .\  I  \  ING    Ct.At^i'KS    FOR    I'okEAlRX^  -\\tr  '^IfeCifAXICS:^ '^O^';^^^^  - 

. .sshm.--\%   wa!^  'dctfideil    ihat  the    t%th^5    br^^eaidlimg^ 

.-hwukj  be  ahoin  the.same  as  ff^r.thje  ifiM^t't:nti«^e'<bAv.Kho^  cldijfses.'- 
'hnportaut  results  luaV  lie  olitiiinod  from  the^r;^-  cj^v^^es.  arid  (|inck- 
;  ly.  if  the  briyhter  afid  nion  .•lnlImi^•us men  arc  svlecte«l  fron>  ll*e. 
v?-hojP,  -1  he   ground   to  be   covervd   \\iilll«l   be.vil»v>t«  ^the   same  at? 
'  tl*at  in  the  a|»prentii-v  cll\fsi.!i!  tlte  siinpler  prM^sr  i^f'tt'lTeing  pri^^^ 

•.eiited  in  the  natnre  of  a'i^vieW,  ^,- \    'i;^'^  - 
'••  Tltis  eveiiiMgwork  shoafld  e«^nsist  largely  t>f^mechhnH'a!'  driiiv-' 

iiig,  :ts  It  has  bieti  found  liiiring  thei»a-t  >.u;if  that  the  nrei':  t'»k 

niore  jiiieresi  iti  ihi>  xhan  iii  the  iM<>liUih  woVk;    Th^^ 
.liii^i  iti  the  rlas&  Vihc>iihl  j\ot  excectt  IJ^  ^>r  j:^^  itnlrss^Ke-  instrttct^*^ 

'  as  •ati.assistriin/  when  doiihlo  th:it  rmmlxr  cm  be  .haiiflled  to  ad-j 
aritage:    The  evening  classes  slK'ttldnUicoiniime  after  April  i. 

In  an^vveriitfr  the  (iiicstion  as  to  whether  eonipen5atioHslu)iiki: 
i'e-  pjjid  in  advance,  regardless  of  attendanccv  the  gerioral  opinion 
ApcHicd  tf  Ih-  that,  except  hi  .a  few  instances,  adv.we  pqynient 


would  not   insure  bttlcr  .itti-ndance.     At_  some  of  the  shojts  the 
management  hu.^  excused   men   from  overtime   to  attend  these 
classes.     Jt  -was:  sju^ge?*ted  that  it   xwiild  be  w'elj  to  bk»cktti^  ■:';'; 
work  otJtior  -at  Jteasi  three  months  in  advance.  ■..,•:;•.; 

.[  .'    ;     EVEXlxd  (i-ASSES  FOR  THE  IxsTBlXtlOV  OF  MegW.VXICS  "^^  ■  -  r 

,V  .fiH^^-;^;!'^^  '-:^'^^:.-^:['\[  \^''$)JOP    pRAGTIClv  'S^.-^ 

;  .\This  is  deMrable  and  w<mld  probably  be  more  successfiil  it;  r 
organized  in  the  form  of  a  club.     Excellent  faciliiirs  for  demon-'     •, 
stration  niay  be  found  in  cfunu ctiou  with  the  actual  <»qiiipment 
in  a,  railroad  shop  which,  in  a<lilitioTi  to  a  reHcctioii  lantern.  c<.>uld- 
be -used  to  splendid  ad vairtag'e  f<ir  this  purpose.  A  •"-'"V:.-     i.i 

;jj..'.;  ::;;'.'■•  ;'..■.;;;  Abstract  of  Mr.  Gower's  Talk.  -.'^'i^'^''}::^-' 

Diiriiu?  tile  pii^t  two  ilay^  I  hate  i*(;>iT}^:iace  to  f:ice^;with  wliJ^t^^  ^ 
r  c6nside-r  the  sohtti«j*j  .of  tlu*;:  api>retitici>:hip'iiHe<i«on,^ .  It  is  'otW/' 
of  the  nioi^  itniKWant  "lUeytibMN^^^o^^^^^  w-lllni;  dealing;  .;. 

with  it  \vm  are  lindoiihtedlv  jKiving  the  jvJo';  *«^3r<^,a  .satisf  ■  ■;. 
factory  settlement  of  the  labor  problem.   ^./     '.'/   v '"'  ■    •;  - . 

T  heli^Ve  y<>urs  is  the  tknlyvconiiKitiy  in  Jhc't'nili^  Stales,  3md' ■    ^ 
probably  |ii  Eim  tpe. ;  whii'h;  has :  «k-4dt   with  ;  this  jti»i^»rcmij:eship<,  ■  »'■. . 

j>robU'm  :t^«i  /^«uhd  and  bu?iii»e>s-ltke  hnc;s'i  and.  /jf+w^  ww 
.iHMOd  to  Ikar  good  fruit  in  thi-  invme<liau-  future.  .;,> 

1.  have  had  many  opp"rtutmie<  f.-r  studying  ihv'  Jtt'Ptfmiccsliip   . 
problem  in   Europe,  but  tlit.nrgli  sev^-iral  of  ihojgr^at.  European   . 

.'raitf  pads  and'  industrial  lirms  are.  e<iuipped  with'  schVwls.  they  ap-"y  ■■■■. 
jiarently.   have  not  yvl  succee<lid   ti>  the  extejit   tli'at   tlte   Xew   . 
York  Ceinral  has.     In  my  ..-pinittn  the  fault  lies  in  jK-ople  failmg 
to   di ft erentiate  between    work    tatiglu    in  a    coticrcte   form   and'  ." 

VWOrli  taught  in  the  abstract.     This  ai»prenticeship  question  roay 

;  Im^  kwked  at  from  two  points — thv  e<i«cati<iiial  siilc  and  the  moral 
;\iVle.  VvV  Kreat  <leal  of  stres?  is  being  laid  on  the  exlucational 
sifie,  but  to  my  niind  the  most  impfxrtant.  factor  . is  the  moral.. ,-  : 
traithh^^which  it.is  (Kisential  <nir  boy?  ,shbi»ld  -T.t-wiVe4.for,a 
itow  train  the  boj-s  .so  will  our  nieii  Ije  in  the  future,  therefore 
it  is  essentifd  that  e\ery  cart-  >hotild  bv  taken  to  train,  thv'tn  t'.- 
beconie  houest,  .«.tr.aigliiforvv;irdj  well  di>ciplTn«.-<l  and  >eli-resi)ect- 

jing  fiTCir;  wIh»   will   be   (fwnvcrsant   with-  i^op'  <»Tgani7.ation   atid';.. 

\-Tea.lize  that  f».tremen ;  are  aj^jx  )iT«  ed   b\\  en^pl* »ytiT«,,  ■5i6t ?  for  the 
pttrpiise  of  stt(ndit;g  <»ver  them   to  .see  that  tluy   do  iheir  wv>rk.     .. 
but  to  allut  and  giw  oin  thy  \vork  rcximrcd  by  their  em|»loyeri     •"" 

"I'he  W4>rd  '■iiulependcijce'*  is  f  t;e<jiivn^^  the  lips  of  all  Amcr 

ican>,  but  itwleiietitlence  .ind  <-j(hic«tion  !go  ihand  in  hati'd,.:for  the 
m.oi  who  .i<  traitied  and  thoroughly  master  of  hi-  "work  x-an 
rightK-  claim  indeiK-ndvjice  an<l  lrted<im,  hiit^thy.  uuLrninLd  jBiaif 
luisio  depend  up'>J'  'Others. to  a>«s^i*t  him; :  \f/r:>^  •.:v";-V^'?\  ;^;  ~^^  ■ 

;    It  is  Iwrfmarily  ,e>sctniartliat'a  1^  laiigh^  to  think 

btit   tun  niertly  to  tliink.  bu.t  to  thiitk  in  measui\d»le  quainiiiev 

:  and  if  yotvare  able  to  inMill,tivtt>  a  tx>y*s  mind  the  principle-  un- 
derlyitvg  his   trade  >oti   will   liiid   that   h*^  will  <.i">ckl\-   karn   the -:,     . 
details,  0>  hi-  mind  w-ill  be  trained.      -  /^  - 

..  :i  \%:your  db^ctH:  i5-to  t  i>  ne-ces-Hf \v-U<  ;, 

the  ■iiistrifctf<iifv  t<r  be   gradnal.    f  dvancitiir  by  ea*y    '^l.Tges-^yoii  ■• . 

,  cantvtt  go  tott.  slow,      rile  n>en  .and  l;<»ys  Avho  aspirr  to  higher'    ., 

.^ftftstsrAviH  4akt^  «^r<£rOt   thein-elyies,.  "  .\Vn«^  t^tif-^woi^  m  uieet  . 

;;the  heeds'iif  theniost.  backwanlr^tif  youc^l^  A«^r  »iim  i<  r 

ttain  skiiled'and  c<  imfn  ietit  \vyji'ktn_e!i';md-n'vit  \V:iikiltf:r*>^^ 

V'iT.  chief  (lr:mght -men:  '•;;         '  -    '•  V"   ;  ^   ••  7     v^-v--'-   - 

'>  vThie  i«k/;i|;nieihod  ftr  u;vclnng^  wiiiiikntg;  hiCTt  is.>>^ 
7tc: ual  )»Jvoe.'i if  ^twait;rial  bi  t*  n  tli .  m  -aiid/liot -SiKnv  tht=^^  to  stttvfy;  ' 
anythiiix;  in  thy  ab>iTacti     Ihis  nu"tf2i*d  I  aitv  pkaVt.'iiitti  i^^^^ 
ari;  estabhshing  iti,  all  -\  < ittr  -ch'  'lol"-;.':"  'nrv-  niaehinist  Avlien  learn- 
ing mechanical  drawing  -liiiitM  liay<?  ithy  aytu-'d  iiuuvlnnc  oi*  en- 
giiie;  part  liyifore  hiiifc     JaI   Irinr  niake  a  -rriiJgiV  worfcmg  slietch,.'    ■' 
oWck :hi,- oWii  .niehsnrenuii'-  -.iVim" theti  ttiaifo  a;r! itighiitiioii  draw- 
iiig  ^of  t>.V(  V  1  tr  iH<  »re "  \  ieu  -.  in  -en  thji"  the'  M\.T<?S5ar\ ,  tlinntision*. ;.;  ^ 

;ln-1  ruction  papers  colit.i in iiig  valni'ativjn."*  and- jpartitTilars  about  " 

-ilial  piejci*  ttf  iuedvanisni  <h>>t|ld  U- givln  lo^lMm  when  he  is  m:+k- ; 
ing ; liii-  drawing.     'n)i>  metli'^d  i>  pfy f^ralde  t. »  the  Hue :  print-'  ^V; ; 
s\  s;t<-in  4if  ttraching  aiid  is  iriirre  likely  i<);l»rhig  go. )d  results     Let 
■y<  aij' \,  iiWt ruction .  1)e  its  pracJ ii\<l  as;  ,|K>sstbIe,  ;tn<l  1  jcatni*^»t .  suflft-  . 

;  A'ienily  eniphasi/v.U|*m  >  on  ihf  neCCj>Vi*y  f«»r  all  .sucli  yistruclion 
t.o  Iw  >iJcn\v.Hnirthor<;utghv  'm*^l  i^  .--o 
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PLAN    OF    DILWORTH,    MINN.,    ROUNDHOUSE — NORTHERN    PACIFIC    RAILWAY. 


AN    IMPORTANT    DEVELOPMENT    IN    ROUNDHOUSE 
DESIGN  AND  OPERATION. 


Northern    Pacific   Railway. 


A  new  roundhouse,  having  some  very  radical  improvements  in 
design  and  operation,  will  shortly  be  placed  in  commission  on 
the  Northern  Pacific  Railway  at  Dilworth,  Minnesota.  The 
idea,  which  has  been  developed  by 
Mr.  David  VanAlstyne,  formerly 
mechanical  superintendent,  is  to  fa- 
cilitate the  handling  of  engines,  espe- 
cially during  severe  winter  weather 
when  the  efficiency  of  the  power  is 
often  reduced  to  an  extremely  low 
point,  due  to  inadequate  terminal  fa- 
cilities. To  accomplish  this,  arrange- 
ments have  been  made  to  bring  the 
locomotives  directly  into  the  round- 
house as  they  come  off  the  road,  tak- 
ing time  only  to  coal,  water  and  sand, 
it  being  possible  to  clean  the  fires  on 
any  pit  in  the  house.  This  will  not 
only  make  it  possible  to  handle  them 
more  expeditiously,  thus  materially 
increasing  their  efficiency  at  a  time 
when  they  are  needed  most,  but  a 
considerable  saving  of  fuel  will  be 
effected,  the  expense  of  hostlering 
will  be  reduced  and  boiler  troubles  • 
will  undoubtedly  be  relieved  to  a 
large  extent. 


Unfortunately  at  most  terminals  the  engines  usually  come  in 
in  groups,  several  arriving  at  about  the  same  time.  While  wait- 
ing their  turn  at  the  cinder  pits  they  often  freeze  up  badly,  and 
this  and  other  treatment  which  they  receive  at  the  hands  of  the 
hostlers  while  waiting,  causes  more  or  less  boiler  leakage.  With 
the  new  arrangement  the  engines  will  be  taken  directly  into  the 
house  and  the  roundhouse  force  will  start  to  work  upon  them 
while  they  are  thawing  out.     .\t  present  the  firemen  are  required 
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to  bring  the  engines  into  the  terminal  with  a  good  fire,  but  under 
the  new  conditions  this  will  be  unnecessary,  thus  effecting  a  con- 
siderable saving  in  coal.  The  practice  of  renewing  the  fires  while. '^ 
the  engines  are  waiting  in  the  yard  will  also  be  done  away  with. 
Ordinarily  the  nostler  and  cinder  pit  gangs  are  either  over- 
worked or  do  not  have  enough  to  do  to  keep  them  busy.  With 
the  new  roundhouse  their  work  can  be  arranged  to  better  advan- 
tage, materially  increasing  their  average  efficiency.  As  the  fires 
will  be  allowed  to  die  out  gradually,  or  after  being  cleaned  will 
be  banked,  the  boilers  will  not  be  subjected  to  extreme  and  rapid 
changes  of  temperature.  Steam  blown  off  from  such  boilers  as 
it  will  be  necessary  to  wash  or  repair,  will  be  utilized  for  heat- 
ing the  roundhouse,  or  will  be  blown  into  a  hot  well.     To  bring 


SAFETY  STOPS  AT  ENDS  OF  TRACK. 

about  this  result  it  was  of  course  necessary  to  add  considerably 
to  the  first  cost  of  the  roundhouse,  but  the  resulting  increase  in 
the  efficiency  of  the  power,  especially  during  the  colder  weather, 
will,  it  is  expected,  many  times  repay  this. 

The  roundhouse  is  of  brick  construction  with  wooden  fram- 
ing, and  has  44  pits,  with  provision  for  9  additional  ones  should 
they  be  required  in  the  future.  The  plan  view  shows  the  general 
arrangement  of  the  house,  with  the  machine  shop,  store  house, 
and  power  plant  at  one  side.  The  cross  section  of  the  house 
shows  the  construction  of  the  engine  pits;  in  each  of  these  are 
two,  sub-pits,  which  are  normally  full  of  water,  each  containing 
a  perforated  metal  pan  6  ft.  long  and  about  30  in.  deep.  The 
cinders  are  dumped  into  one  of  these  pans  and  the  overhead 
trolley  system  is  so  arranged  that  when  the  engine  leaves  the 
house  the  operator  of  the  electric  traveling  hoist  picks  up  the 


•,f      METHOD  OF  ATTACHING  I-BEAM  TRACK  TO  CROSS  TIMBERS. 


pan,  takes  it  around  the  inner  circle  of  the  roundhouse  and 
dumps  it  in  a  car  in  the  cinder  shed.  He  then  returns  the  empty 
pan  to  the  pit  and  if  the  other  one  is  filled,  empties  it  in  the  same 
way.  Each  pan  has  a  capacity  sufficient  for  a  large  fire,  so  that 
if  one  engine  is  placed  over  the  pit  as  soon  as  another  one  is 
taken  out  there  will  be  room  for  its  fire. 

The  electric  traveling  hoist  operates  on  the  lower  flange  of 
12  in.,  31 J4  lb.  I-beams.  The  arrangement  of  the  tracks  is  shown 
on  the  plan  view;  there  are  60  two-way  switches  and  one  three- 
way  switch.  Other  views  show  the  arrangement  of  the  framing 
for  supporting  these  I-beams  and  the  detail  methods  of  attaching 
them.     The  trolley  has  a  capacity  of  ij^  tons,  a  lifting  speed  of 
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ARRANGEMENT    OF    TWO-WAY    SWITCHES — DII.WORTH     ROUNDHOUSE. 


30  ft.  per  minute  at  full  load  and  60  ft.  per  minute  with  no  load. 
The  trolley  speed  under  full  load  is  250  ft.  per  minute  and  with 
no  load  350  ft.  When  not  in  use  carrying  ashes  the  hoist  may 
be  used  at  the  front  end  of  the  roundhouse  for  such  work  as 
handling  front  ends,  cross  heads,  pilots,  steam  chests,  etc.  The 
switches  are  operated  by  handles  attached  to  the  ends  of  wire 
ropes.  They  are  so  arranged  that  there  is  no  danger  of  the 
trolley  running  off  at  an  open  switch  unless  tiic  wire  rope  han- 
dles are  tampered  with,  and  as  these  are  15  ft.  above  the  floor 
there  is  little  danger  of  this.  .Although  the  trolley  runs  over  the 
drop  pits  it  will  be  used  only  for  tender  and  engine  truck  wheels. 
.•\  special  5-ton  trolley  hoist,  which  is  hand  operated,  will  be 
used  for  the  driving  wheels,  it  being  possible  to  run  this  hoist 
into  the  machine  shop  and  over  the  driving  wheel  lathe.  The 
electric  trolley  will  also  operate  through  tlie  machine  shop  and 
out  over  the  casting  platform.  It  was  furnished  by  Pawling  & 
Harnjschfeger,  of  Milwaukee,  and  is  known  as  their  two-motor 
hoist  with  open  cage.  It  is  provided  with  electric  head  lights  at 
both  ends  to  enable  the  operator  to  see  his  way  in  the  night 
time.  The  power  for  the  plant  is  furnished  by  a  165  kw.,  60 
cycle.  220  volt.  2  phase,  direct  driven  generator.  Direct  current 
at  220  volts,  for  operating  th.e  trolley  hoist,  is  furnished  by  a 
motor-generator  set. 


A  four-inch  pipe  for  tilling  the  boilers  and  *a  hve-inch  pipe  for 
washing  them  out  e.xtend  around  the  house  above  the  bottom 
members  of  the  roof  trus>es,  with  drops  between  every  other 
pit.  There  is  also  a  5-in.  overhftid  pipe  line  into  which  the  en- 
gines are  blown  off.  During  the  winter  time  the  steam  passes 
from  this  into  the  hot  air  heating  apparatus,  the  surplus  being 
blown  into  the  hot  well.  The  fan  engine  also  e.xhausts  into  this 
line.  The  exhaust  pipe  extends  10  ft.  below  the  water  level  in 
the  hot  well,  so  that  there  will  always  be  about  5  lbs.  back  pres- 
sure. The  engines,  air  compressor  and  pumps  exhaust  into  the 
hot  well  through  a  similar  pipe.  A  by-pass  is  placed  between 
these  two  pipes  and  is  so  arranged  that  the  exhaust  from  the 
power  house  and  from  the  blow-off  can  ehher  all  be  used  in  the 
heater,  or  part  of  it  can  be  used  for  this  purpose  and  the  rest 
be  blown  into  the  hot  well,  or  all  of  it  can  be  exhausted  into 
the  atmosphere  by  means  of  the  back  pressure  valve  in  the  power 
house.  A  live  steam  pipe  also  leads  from  the  boiler  room  to 
the  hot  well. 

In  a  test,  recently  made,  the  power  house  was  operated  at  its 
full  capacity,  as  was  also  the  hot  air  heating  plant.  The  extra 
exhaust  steam  was  turned  into  the  hot  well,  heating  it  up  to 
over  200  degs.  F.  The  large  washout  pump  took  the  water  at 
this   temperature   and   delivered   it   to  the  two   farthest   washout 
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hydrants  in  the  roundhouse;  the  2-in.  valves  were  wide  open 
and  the  pressure  was  greater  than  the  boiler  pressure  operating 
the  pump. 

An  underground  blow-off  system  is  being  installed,  with  con- 
nections between  the  pits,  so  that  engines  which  are  to  be  washed 
out  may  be  connected  through  the  blow-off  cock,  and  the  dirty 
water  blown  into  an  underground  tank  which  overflows  into  the 
sewer.  We  are  indebted  for  information  and  drawings  to  Mr. 
W.  L.  Kinsell,  mechanical  engineer. 


ENGINE  FAILURES. 


By  J.  F.  Whiteford.* 


Engine  failures  probably  receive  more  attention  than  any  other 
one  thing  in  connection  with  the  operation  of  a  railroad,  since, 
when  the  engine  stops,  the  revenue  and  all  things  attendant 
thereon  suffer.  Without  a  well  defined  system  governing  the 
handling  of  failures  it  is  evident  that  much  energy  can  be  wasted, 
as  the  improper  charging  of  failures  often  results  in  prolonged 
debate  between  the  mechanical  and  transportation  depart- 
ments, which  time  could  be  used  to  better  advantage  in  improv- 
ing the  service. 

Engine  failures  are  reported  for  two  reasons: 

First:  To  afford  explanation  of  delays  to  traffic  and  affix 
responsibility. 

Second:  To  furnish  such  information  as  will  assist  the  me- 
chanical department  in  correcting  imperfections  in  design  and 
workmanship. 

Delays  to  traffic  will  occur  as  long  as  railroads  are  operated, 
and  as  an  abstract  proposition  it  is  immaterial  whether  the  delay 
ensues  from  power,  rolling  stock,  roadway  or  transportation 
difficulties,  but  in  the  interest  of  the  betterment  of  service,  it  is 
imperative  that  all  reports  be  accurate  and  that  each  department 
bear  its  own  responsibilities. 

Delays  charged  to  "engine  not  steaming"  which  in  reality 
wore  due  to  the  inefficient  appointing  of  meeting  places,  or 
"working  on  engine"  when  a  hot  box  was  being  cooled  on  a  car 
or  where  the  improper  distribution  of  ballast  destroyed  the 
efficiency  of  the  cylinder  cocks,  have  no  tendency  toward  im- 
provement and  these  illustrations  serve  to  indicate  the  neces- 
sity of  a  well  defined  system  of  reporting  and  tabulating  failures. 

It  seems  essential,  in  a  discussion  of  this  subject,  that  the 
following  be  considered. 

A  concise  definition  of  an  engine  failure. 

.\  proper  method  of  reporting  and  tabulating  failures. 

A  satisfactory  basis  for  comparing  failures. 

.\  systematic  course  for  improving  conditions. 

Owing  to  the  various  causes  which  may  retard  the  departure 
of  an  engine  from  a  roundhouse,  it  does  not  seem  proper  to 
include  terminal  delays  in  the  list  of  failures.  These  should 
be  handled  independently  and  only  such  delays  as  result  after 
the  engine  is  in  actual  service  should  be  considered,  as  failure 
reports  should  serve  as  an  indication  of  the  condition  of  power. 

All  delays  to  traffic  due  to  the  condition  of  the  engine,  which 
are  not  afterwards  overcome,  should  be  charged  as  failures,  but 
the  value  of  the  reports  diminishes  rapidly  when  failures  are 
listed  that  were  the  immediate  result  of  excessive  delays  on 
side  tracks,  damaged  rolling  stock  or  bad  condition  of  the  road- 
way. This  emphasizes  the  necessity  of  stringent  rules  covering 
these  details,  as  failures  once  charged  should  never  be  can- 
celled. 

It  is  obvious  that  the  mechanical  department  knows  more 
abo'ut  the  handling  of  power  than  the  transportation  depart- 
ment, and  that  the  latter  knows  more  about  the  handling  of 
trains  than  the  former,  so  that  it  should  not  be  a  difficult  matter 
to  properly  define  an  engine  failure,  but  when  discussions  are 
permitted  relative  to  the  charging  of  a  failure,  w-hich  was  pri- 
marily due  to  transportation  or  roadway  difficulties,  it  is  essen- 
tial that  rules  be  made  to  cover  all  these  details  and  when  once 
made,  that  they  be  rigidly  enforced,    ^'r'^' -'■''.'■■ ''■''■■■':■     '■''■■' 

Since  the  effect  produced  by  those  causes  which  tend  to  de- 


crease the  efficiency  of  a  locomotive,  varies  with  the  size  and 
service  of  the  engine,  the  water  conditions  and  the  topography 
of  the  country,  it  is  improbable  that  a  definition  of  a  failure 
could  be  arranged  that  would  be  universal  in  all  sections  of  the 
country,  though  it  is  possible  to  have  one  common  in  part,  if 
not  in  entirety,  leaving  the  adjustment  of  the  details  to  those  in 
immediate  charge.  These,  when  once  arranged,  would  enable 
the  train  dispatcher  to  charge  all  failures  correctly  upon  the 
receipt  of  a  separate  report  from  the  conductor  and  engineer, 
which  ruling  should  be  effective  in  order  to  effect  uniformity 
in  all   reports  of  delays  and  remove  the  liability  of  errors. 

A  telegraphic  report,  to  be  followed  by  a  copy  by  mail,  of  all 
failures  where  the  engine  is  concerned,  should  be  furnished  each 
morning  to  the  heads  of  all  departments,  and  the  roundhouse 
foreman  should  have  complete  information  of  failures,  so  that 
a  thorough  examination  and  subsequent  report  can  be  made 
immediately  on  the  arrival  of  the  engine  at  the  terminal. 

A  blank  form  should  be  furnished  the  engineer  to  be  filled  out 
on  his  arrival,  permitting  the  mentioning  of  such  details  as  may 
be  necessary  to  supplement  the  telegraphic  report,  and  his  state- 
ment, together  with  the  one  from  the  roundhouse  foreman, 
should  be  in  the  master  mechanic's  or  division  foreman's  office 
within  five  hours  after  the  arrival  of  the  engine. 

Where  machinerj'  is  broken,  a  "defective  machinery  blank" 
properly  filled  out  should  accompany  the  other  reports,  as  the 
cause  of  all  failures  of  power  cannot  be  followed  too  rapidly  or 
too  thoroughly. 

Provision  for  the  handling  of  these  reports  be>ond  the  master 
mechanic's  office  should  be  made  to  suit  conditions  on  each 
individual  road  in  order  that  imperfections  in  desig^n  may  be 
corrected  as  early  as  possible,  and  instances  of  inferior  work- 
manship may  be  handled  as  conditions  permit  or  necessities 
require.  ' -"-     ;  ■'- '  ■■'■■'         'V 

A  monthly  report  where  all  the  failures  occurring  on  each 
operating  division  are  shown,  should  be  issued  and  all  failures 
itemized  as  follows: 


Hot  Bearings 

Driving    boxes      i 
Engine  trucks         ';, 
Tender  trucks       ;  ;■ 
Eccentrics 
Crank    pins 

Etc.,  etc 


Machinery 

,  Piston  loose 
■•_  .-    Piston  bent 

Piston  Riand  broken 
.  ■    Piston   heads  broken 
■■•-;   Piston  follower  broken 
i    Etc..  etc 


A  suitable  comparison  should  be  made  as  regards  the  total 
failures  on  each  division  wi'th  the  preceding  month  or  that  of  a 
year  previous. 

Since  the  monthly  report  cannot  reach  the  various  division 
offices  for  three  or  four  weeks  after  the  last  of  the  month,  the 
writer  has  found  it  of  considerable  advantage  to  separate  the 
failures  shown  on  the  daily  reports  into  the  following  general 
heads:  ,     , 


Air  .  .;-^'": 

P.low-off   CoclB  '     • 

Grates 

Hot  Hearings 

Injectors  •.  ' 

Miscellaneous 


Machinery 

Oil   ISurners 

Foaming 

Leaking 

.\'ot  Steaming 


*  General    Roundhouse    Inspector,    Santa    Fe. 


By  such'  a  system,  ah  unusual  nurnber  of  failures  of  any  one 
of  the  foregoing  classes  arc  readily  discovered  and  such  action 
immediately  taken  as  may  be  necessary  for  improvement.  Much 
good  may  be  accomplished  by  the  master  mechanic's  office  fur- 
nishing the  various  sub-foremen  with  a  copy  of  the  failures  for 
each  week  with  comparison  of  the  preceding  week,  showing  the 
failures  of  each  class  on  engines  leaving  the  various  terminals 
separately.  r' ■:'"..  ■■■:  re. 

A  satisfactory  comparative  basis  is  very  necessary,  as  other- 
wise it  will  be  impossible  to  make  accurate  comparisons  of  dif- 
ferent divisions  for  the  same  period  and  of  the  same  division 
for  different  periods,  but  after  a  thorough  investigation  of  the 
situation,  it  appears  that  the  common  comparative  factor — aver- 
age mileage  per  failure — is  not  only  inadequate  but  very  mis- 
leading, as  numbers  only  are  considered,  regardless  of  the  varia- 
tions of  detriment  to  the  service  that  result  from  the  failure. 

Since  the  primary  reason   for  the  reporting  of  failures  is  to 
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;\kk*.\xi;k,m>;n':f.  or  ;t\vO'-\v.vv  s\v:itchk.>-^iiI!.\\ortii  r»hm'H.h'sf, 


>  ■.". 


jiTf  ft/ |k-r  iflimite  :nt  tuU  l":nl  ;iml  fo  -it^  iWr  ininuii-  uitli  n.>.  l<>a«l. 
The  troifoy  rfKril  i«i«K'r  {nil  Tu;ul  b  J?i.)  ft.  jiir  miinuv  an<l  with 
no  l<>tfj  ;35(.);,  ft.     \Vi^yn  uvl  iti.  use^^^c^^^^  a>h(.-  tin.'  Ii"i-t  may 

be;  iist-d  at:  the.  front  -vfttt  .<vf.  ilH'  roiindhousV"  fur  sxwh  \\  •  irk  a- 
h.nnrllinj* , frt'iit  i:!**!^!  en \i>>  hcn>W..' \nh*i>.\ ^tcani  rlH«t.<«.  etc.  I  lu- 
■>\vitchts  rtri'  i.'P^^nitM  J)V .  h;i:n»lU-s  att.-K-liVtl  to  thi-  »mhI»  "f  wire 
rojicv  'Thi-y  are  .>0:;t,rraiigi.(l  that  thirrc- .i<.  Jin  <la!i.m.r  of  ^h^ 
trftUtv.  ^utIniu^:'f>tf  at  atrri«4i  .rAviich  lni[.v.>;>  thv  win*  n'lK'  han- 
'llc<  are.  taiHiKTri!  vviflu.-lH'^r  a^s^  ft.  alHivc  thf  floor 

du'rc  i>  iiittkr  ilIan^H•.r  itf  tUrs.      \hhoii.sh  the  tri>lli'y  riui"*  inir  thi 
iJr<<iJ  i>il?  it  -will  In*  »t>v"t  »*^tily  f<»r  teu<4«'r  and  cnyino  truck  whi-tU. 
\   -|itcKiI-.'5-t< HI  t n (Ilv.-y..  h«iist,  xvhivh   i^'  \v.i\i(\ ; mi^rat ifl,   will   1  >c 


A  fonr-indi  i>i]ii.    tor  I'llh'iiy  tlie  hoiKrv  and  a  livi-indi  pipe  for,: 
washiny   tlieni   om   extend   around   the   hoiiM-   ahove    tlie   bottom 
incniluT-   of   «]ic    i-oof   lrii--«e>-.    with    drt>p>   hitween    every   other 
pit.      l  lure  is  also  a  y'm.  overiiAnI  pii)e  hni    into  which  the  m-:;, 
jjints  are  blown,  off.     Hnrinii   tlie  winter  tiini-  tlie  -tiani   pa^vs.es/ 
from   thj^   into   tin-  liot   air   luatiiiii  aj>iiaratn<.   tlie   >nr]ilti-.   l)eini^ 
l)lown  into  till-  Iiot   Will.      I  lu-  fan  rnyiiu'  aNo  ixhan-t^  into  ilii>  . 
liiu-,       Ihr  I  xliaii't    pipe   extiiiiK    in   ft.   luiow   tlu-   water   level  in 
tlu-  hot  wrll,  >o  that  thiTu  wdl  always  be  about  5  Ih-.  haek  pre<- 
-ure.    The  iiiKiiie*.  air  eoinpre'^sor  and  pumps  exhau>t  into  the.' 
hot    well   thron!;;h   a   similar   pipe.      .\   hy-pass   is   place<l   between.' 
tht'se  two  ]tipes   and   i-   .<•>  arranged  that   the  exhaust    tVini  the/ 
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;ts».d  lV>i.irie  UrJHtHir  ..wlk^Osi' it  bv^        iK'jvsilik- "to   rtin   this  hofsi-      pow'yr  liou-i    .hkI   from  tJie  hlow-otT  can  either  all  he  usi-d  in  (life; 


intc>- ibe  nwichine  >b<!ii  ;in<f  r'VeF  tbo  dHvtt.iji  wheel  lathe.  Ihc 
t-leeri-ic  troliey  will  ~ilM>oj)('rate  throny'h  the  inachiiu-  -ilrop  and 
out  over  th»>  yaMixi.tl  jdalftMin,  ft  was  funii-lied  In  i'awlii'y:  & 
V.l^/fU>chfejivroi»t  .NlilVmitee;  an<l  is  kni'W'u  as  their.  two.in<-ft«,»*:, 
hoi>t  w.i.(lr  V>pi-ii  c,njrvi:  ;  ft  i^  pr-nided  witli  electric  head  liiiht-  at 
Iwuiv  >H^l-t\vyu:ibK:'.t;he  ''perhtor  to  -oe  hi-  way  iit  the  niijht 
tiiiK-../  The  jvUver  fiVr'the  plant  i-  furnished  by.aOl^j  kw  .  <'o 
•yviv-C.-iJis-WrUj  .>  i.4Krsi^  |)jrect  cltrj;ent' 


liiMte'r.  "r   j)art   of  it    ran   In-   u>ed    fr»r  thi*   purpose  and   the   rest 
Ik-  hlown   hito   the   hot    wi-il.   or  all  of   it   can   be   exhausted  iin**-. 
the  attno>phvre  by  means  ni  the  back  pre>>ure  valve  in  tlie  imwei:. 
:1ioUse,      .\    liv^   ?leanr  j»ipe  alsci   leads:  fnSfti   the   I)oiktr-rf>ntii  to. 

the  hot- well.  ■    .-': "'/:■.■;. .■^^;.-;-:  \. ■'■■'[  ''-/^  ■:■:-< ^\'^." 

In  a  test,  recently  nride.  ibe  itowvr  Imu-v    \Vas  opferated  at  its 
full  capacity,  a>  was.  aNo  the  liot  air  luatinir  i)lant.  .    i  he  t'xir.1. 
:  exhwisr  stccini   was  turned   hito  4lvc  Jrot   wdl.   healing  it  tijr  t<>;- 


';n<,  2iitJ..\:orrsV;-t/^f  /►peraWig/^  is   fltrni-ilied  b>*  rt".'; pYvr  joo  (U-g>,   K.     T be-  large  w.i-iiout  punii>  took   the  water  at 

-niof«:r-v:etiera-t'»r.  *^i' ;  '''''    tetiiperatitre-ajtij  <b'l'"\ered    it    to   tin-   two   farllu-st   Uashout.- 


■: ..  t,  J? 


•  ~. : ;--   «■  ^ 


■•*• '" '  ■*,-*'•'    ■  ■'''; 


'V--:'V--*  -.. 
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iy<lrants    in   the    roundliou-^f :    the   2-in.    valves    were   wide   open 

in<l  the  pressure  Avas  greater  than  the  boikr  pressure  o^wratitijg 

■  the  putnpC'y^.;\^^;v::V;-.'.-_.:'v''-   '/'■■' -'^'y-  :r-'Ar-^'l  _'C.;-;';.>v  y  %'■:'•-■.-': ^' 

An  tnulcrground  blow-off  system  is  being  instalkd,  with  conr- 

Mvelions  between  tlic  pits,  so  that  etigines  which  are  to  be  washed 

;'Ht  iTJa\-  be  connected  tlirough  the  blow'-off  cock,  and  the  dirty 

jWnter  blown  into  an  underground  tank  which  overflovVs  into  the 

'VSfuer.     We  arc  indebted  for  inf^jrination  and:  tirawMngs  to  ;;Mr., 

•\V..;L.   Kin>eII.  mechanical  engineer,;  .;  ;v   ^.  •;'-';•:.:  V.>..l/v  ■ 

.v  •;•'•/;.:".;'.;:.    engine  failures.    ,^^ ■■^}-^^-<: :.■::/■>'' t 


)[■: By  J.  Fv  WHiTEFbftft?; 


Engine  failures  probably-  receive  nior^;  attention  than  any  pther 
-pne  thing  in  connection  with  the  operation  of  a  railroad,  sincci; 
when    the    engine    stops,    the   revenue    and    all   things    attendant 
thereon   suffer.     Without  a   well   denned   system  governing   the 
handling  of  failures  it  is  evident  that  mtJch  energy  can  be  wasted, 
■:-'3S  the  improper  charging  of  failures  often  results  in  prolonged 
debate     between     the     mechanical     and     transportation     depart- 
ments, which  time  could  be.  lueU  to  better  advantage  in  improv- 
ing the   service.  ^^    '■.  ^  ..  •^,    •'■•:.•"■■•; '.-^-c'' 
Engine  failures  are  reported  for  iyv6'jr^sGns:'..:'-i-.yy'-\::^\f^;^i-:  v  ^ 
First:     To   afford   explanation   of  delays  to   traffic   and   affix 
r^respdnsihility.                                     ~ 

■  ■'''  Scc'iiid:     To  funiish  such  information  as  will  assist  the  nie- 
'^.fhanical    department  in  eprrc<.titJg  imperfections   in   design   an<} . 

-•■'  worknianshif>.;:.;,',;-W:v'  '-.  -■",-''-":-K'^'^-:':.:'''t'\  :";v-'''-'^  \.r!''^'-'--'  ^^■:^;■^ 
:•.■>•'  I  Jclays  to  traffic  will  occur  as  lr>ng  as  railroads  lire  opetated, 
;;'vaHd  as  an  abstract  proposition  it  is  innnaterial  whether  the  delay 

■  ■■'etJsiies  /fWwi  ^power,   rollMig   sttKrk,'  roadway  oi'^transportatioh 
.  diffWitltie.s.  but  ill  the  interc-st  o'ftlie  b^ttcrntent  of  scn'ice,  ft  is 

imperative  that  all  rejiorts  be  acctirafe  and  tjiat  6tf jli  iflepartine^ 
'  bear  it>  «iwii  responsibilities.       .  ,    ^^;v;^  ' 

Dela.vs    charged   to    '*ci^giiTe   not    st^iining":V which    in    rieaKty 

■  v\iwe  ,  dite   to  •the   inefficient   ajviioititing   of '■  nKeting    placc5».  or- ( 
H'working  on  engine*'  when  a  hot  box  Was  being  cooled  on  a  car 

.or    where    the   improp*^'r    distribution    ojf   ballast    destroyed    the- 
•  ■  efiiciency  of  the  cylin<!er  c-'ck^.  have;  no  tendeiicy-toxyard  im- 
;. .  provement   and   these   illustrations   setVie  -to  indicate  the"  heces- 
.sily'of  a  well  delined  system  of  reporting  and  tabulating  failures. 
y  ■ ..  it    Seems    essential,    in   a   di^cttssiou  At  this   subj<?ct,,  tlvJii .  ihc ... 
i--;.lol  lowing  be  considered^  ,^  \  _■.-.;•  ';    l-'.Vv' /;:■"""•;■  ^'^ 

■i  -A  coiiGiae  tlcfinition  of  ah/en^iite  faiiurie,  v^^  ^    "^  "•^^  X  C^-   *;^ 
.\  proper  method  of  reporting  and  tabulating  faihtres.:- •  '    ;  ..^j? 
'   A  satisfactory  basis  for  comparing  faihircs.       .,...  -,/..."'•  \.->':'- 
.A  systematic  cf)urse  for  improving  conditions.     ^'■■^;-^^^"^'''' 
Owing  to  the  various  causes  which  may  retard  the  departure 
of  an   enghie   from  a  roundhcuisc.   it   does  not  seem   proper  to 
inohvle   termin.d    delay;    in    the    list   of    failures.      These    should, 
be  handled   iiulependently   an<l   only  such   delays  as  result  after  - 
the  engine  is  in  actual   service  should  be  considered,  as  failurfei;. 
•;v:feports  shoitW  serve  as  an  indication  of  the  conditi<)n  of  poweti::. 
All  delays  to  traffic  due  to  the  condition  of  the  engine,  which 
are  not  afterwards  overcome,  should  be  charged  as  failures,  but 
the   value   of   the    reports  (iiniinishes    rapidly   when    failures  are 
ii>ted    tiial    were    the    imniecliatc    result    of    exGCSsive    delays  pa 
I    .^ide  tracks, damaged  rolling  stock  or  ba4  condition  of  the  rpad- 
V  .way.     Tins  emphasizes  llie  necessity  of  Stringent   rules  covering 
these   details,  as   failures  once   charged  should,  never  tic.  can-, 

celled. ■  ^■:':'^'' ■  '-■'^:}-:  • ': .' ■■";:■•';;•-■:•  •■^''^:;^:7-^;^?--'' - ::  ■  ';^^■^ : W-v /■-■ 

It ;  is  obvious  tltat  the  mechanical  <repartnient  knows  more 
tlKiut  the  handling  of  pQwer  than  the  transportation  depart- 
tiuni.  and  that  tlie  latter  ktiows  in<>rv.:ib<mt  tlie  handling  t>f 
trains  than  the  former,  so  that  it  should  not  l>ea(litnculi  inatter" 

..to  properly  define  ah.  engine  failure,  but  whcit.  discussions  are 
pernnttefl   relative  to  the  charging  of  a  faikirc.  which  was  pri^^ 

,   niarily  diie  to  transportation  or  roadway:  difiiculties.  it  i<  cssen-; 

I jiJlT that  rules  be  ma<le  to  cover  all  tlKse  details  aiwl  when  <>iicc. 
made,  that   they  be  rigidly  enf<^rced.^    s^-';^'X-|5\/^.    •^;:  ■;/ .';^'^ 
.vl  .Since  the  effect  produced  by  those  p.9tRes  'jvhich  fend,  to  dcr 

-,"v"."*C»*»'«-r.{»I    K'-uii'Mi^'uso    tnsfrectbr,    Sinta   Fe.    /.-.vl-       ^  V  .. '■/■i.^•  ■ '  ■•?  .■'• 


crease  ilu'  eflicieiK-y  of  a  locomotive.  varicN  w'ltli  the  size  and 
service,  of  the  eiigiin:'.  ihe  \vatir  conditions  and  the  *  t^  rpcigiraph y 

■«f  the-  CQuiitry.  it  .is  itnproKalde.tliat  a;  dejinifiojt'i^^^  a  fkilurv 
cOtiltl  be  arrarigcd  ttot  wotiblbe  iinivcrsal  in  alVsccii'-mv  of  tin? 
country,  though  it  is  possible  to  have  «ui.c  cotnmoir  in  part,  if 
not  in  entirety,  leaving  the  adjustment  <*i  the,  deiail>  tn  thr».<o  in 
iinmexliate  .charge.!,-  Thewse.  when  ouec  arranged,  ,^ould  eualde 
th e -  t  Ktiii  ■  d ispa t cher  t o .  ch a  rg e  a  Ij  f aihires  <;o'frc<ttj-  upon '  the 
receipt  of  a  »ep;irare  re)iort  frorii  -the  conductor 'aJnd«.Migine>eT, 
which    ruling   >houl<l   be   effective   in-order   to   effect  unifoniiily 

.  in.iiU  reiHtrts  -oif  de'lays  autl  removT  tWe  li'ib'^fty  pf\crrors. 

:.   ■  A  te^^^^^  fQllowed^by  a  copy  by  inail.  of  all - 

.  failures  Where  the  engine  is  concerned,  should  be  furnishod  each 
morning  to  the   heads   of  all  <k'partments,  and  the   roundhouse 
foreman  shouhl  have  complete  information  of  failures,  so  that 
ai'  thorough    examination   and   subsequent   report,'  <3ian   be   made    :. 
imnietliately  on  the  arrival  of  the  engine  at  the  terminal.  ; 

A  blank  form  should  1)e  furni>hed  the  enginGcr  to  be  tilled  oat 
on  his  arrival,  permitting  the  mentioning  of  such  details  as  may 
be  nec.es.-ary  to  supplement,  the  telegraphic  refwift,  {litd  feis  state- 
ment^  together    with    the    one    from   the    ronndlmuse    foreman,.",-- 
should  be  in  the  master  mechanic's  ordivisiDn  foreman's  office "; '■ 

.wiiliin  five  hours  after  the  arrival  of  the  engine.      '^■     - 
;  ■Wherx?.  machinerj,'^^^^  i     broken.,  a   "defective   machiiiery   blank" 
properly  tilled  out  shoxiJdacconlpany^  the  other  rtrpiorts,  as  the 
caiise:  of  all  failiires  Of  power ^^itnot  Bne  follawed-tpp  rapidly  ©r  =... 
too  thorougldy.     W«      .  '  .        :  i    "■      ,'    ■     :V         .  ■■  ' 

,-  'Prqyj.5:ion  ffir  the  b«'i»*'Ili"g  of  tiiese  fetHma  hcjiorid  the  ma^er 
luechanies Vpffice  -should  be  maife,.tp  «iiit  contlitions:  .Oil  each 
individual  ro.ad  in  order  that  impi-rfectimis  in  clesign  may  be 
corrected  as  early  as  po:s>ihle,  and  instamHS  of  inferior  work- 
maiuship    may    be.;liaii,dled    a*i    conditions    permit    or   necessities 

Vreiquire;> ''-'"=■''"■" ^  ''•^-         ■"    ".  "  '•.•  '  .  ii- 

.\ monthly    repirl   where   all    the    faihircv  occurring    on    each... 

Dperating^  division  are  sli<nvti,  should  Ik*  ,is^nv.d,i3^d.,•  all  f^ulurcs.   ■ 
itemi/ed   as  foUowi;:         •    .     "      .■■'■'''-.--  l-'''-    .:";'■  ^'  :J. 


Jlrivin^   boxes  ■  i  = 
t'.tisiiK  trucks        ':• 
Ti-ii"ler  trticks-  • 
F.ctvr.trics      :;''..,'-- 
(iranls'  j>ins     ■';■.••■■" 


■ . : :     iiiic  hi  im  f-y. 
I*i>'H'>n  loose  ~      - 

1  '!>■»•  'Tt  Jjeilt        -';. 

I'i~i'>i>  iilnn<|  '«i«"'k«*tJ  "?; 
i'i>t.->n  Iica'ts  broken  >  '• 
r*isr<'n  fwIU'wtr  bri'keW. 


■  ■■:■   A  'silitabK''  torti^jarison   should  be  ; made,  as  regards  the  total 
;  faitures  .oneaic?^  .djvisioir  wfth  thc^  p^  riK»Hth  or  that  of  a 

■  year  .ivrevions-.;.  ^:■■.■■■v■        ";/'■;  ■C:^'''-^.>'.  ?■'-'■'.  '■.[  '■  '■'---' 

SiiH-e  the  moTitldy  repiDrt  canifjpt  .i'ciiich  the  various  division 
offices  lor  three  orfaiir  w-eekk  aiftef:  the  last  of  tlie  mpntb.  tht 
Avriter  iKts  found  it  of  considerable,  advantage  ;tp  separate  the 
failures  shown,  oti  the^  dail;'  report^:'  into  the  fott«'»wing  ^general 

■  head*.:- ■ ' :  •  •    "-^V'^'. ';,;..";■•:.    "-•';       '■'' 


■ » -■.■' 


■■AirfV"  -.^ '■■■.;'■::;-  .-  -■ 
.'IvioWH.tf  'Cocks   :■'■'■' 

iiijvctoj^sv   •;    .:.;'■  '"  ■■ 
.Vlisci'llatitMiu*'".    -■ 


■■M.'ictiijt4.i"Y 
"  -Oil  Ifnriirr^ 
.'■  Tt'.imiiiii' 
";  't-».-;jk-iim     ' :' 


;W:By  sitch  a  iysteni.  an  iTnnsiud  itnmJwef  Wf  ^fiiiitilrcjs  "of  atiy  iorre 
of.  the  foregoing  clasi-es  arc  readily  discuvered  ai»d  Mtch  .union 
immediatvly  taken  as  may,  be  necessary :  foe  itiiptovcment.Aructi 
good  may  be.  acconijilislu-il  hy  thii,  inasler  nlo,crraiTic's  office  fur- 
nishing the  variotis  stib  fiiremeii  \Vitb  a  ciipy  of  the  t.iilnres  for 
each  week  \vitli  compati>..>ii  of  the  preceding  week,  showing  thi 
failures  Pf  each  ;<*1a^s  on  engines  leaving  th«?  vari<«iis  terminals 
separately.^  •7.;"V  .'.•';{..':  :■  ';u;">^\i^;;'  ' :f  /V./;  V'N-- 

A  satisfaciitry  comparative  iKisis  is'  very  :necesi;ary,  as  ptiier 

Wise  it  will  be  impossible  to  make  accurate  o^mparisons  of  dif 
ferx^'nt  divisions  for  the  same  period  and  .^pf  the  same  division 
for  d'ff<?rent  periods,  but  after  :.«i  rtiorouglv.  investigation  oif  the 
sittiatinii,  it  Jippears  that  the  comnH>ii  comparative  factor— aver- 
age mileage  per  failure—is  not  ^nty  .inadequate  but  very  mi.s 
lea<ling.  as  numbers  only  are  considered.,  regardless  of  the  varia- 
Hpnsof  detrim^it  tp  the  set-vice  tftJai  result  from  tlK .  failtrre. 

i^:  .S'ijice  the  pritnairy  reason   f or  :tlie,  reporting  of  Jailittvs  i$  to 


■  -K    'h   ,*  . "  -    -.."- 
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explain  delays  to  traffic,  it  is  imperative  that  the  extent  and  im- 
portance of  the  delays  should  be  considered  in  making  com- 
parisons, as  a  delay  of  eight  hours  is  more  detrimental  to  the 
service  than  one  of  five  minutes,  and  delays  to  passenger  trains 
are  of  more  relative  importance  than  those  to  through  freight 
and  the  latter  in  turn  are  more  important  than  those  to  local  and 
switch  service. 

In  the  days  when  engines  were  of  the  same  size  and  total 
failures  were  the  only  ones  counted,  the  necessity  of  checking 
delays  was  not  as  vital  as  at  present.  The  number  of  failures 
only  was  sufficient  for  comparative  purposes,  but  since  a  failure 
may  be  anything  from  a  three-minute  delay  to  where  the  engine 
gives  up  the  train,  it  is  evident  that  the  numerical  feature  is  not 
sufficient. 

A  storekeeper  whose  records  of  a  stock  of  pipe  consist  of  the 
number  of  feet  of  pipe,  regardless  of  the  diameter  or  quality, 
would  be  in  bad  shape,  which  illustrates  that  the  number  of  fail- 
ures are  meaningless  without  some  additional  information  rela- 
tive to  the  damage  to  the  service,  and  while  this  may  necessi- 
tate more  clerical  work,  I  am  of  the  opinion  that  the  needs  jus- 
tify the  expense,  as  otherwise  it  will  be  impossible  to  determine 
whether  any  improvement  is  being  effected. 

For  example,  consider  the  following  failures : 


Eng. 
107 


1732 


Train 
4 


33 


Time 
2  hr.     40  min 


1  br.     55  min. 


2821       Loc.  E 
2112       Switch 


20  min. 
30  min. 


Cause  of  Delay 

Broken  piston  rod  on  air  pump.  Delayed 
\o.  4,  2  hr.  40  min.  waiting  for  Xo. 
77's  engine.  Delayed  No.  77,  6  hr.  30 
min.   waiting  for  another  engine. 

Blew  out  cylinder  head,  reduced  to  40 
per  cent  tonnage. 

Packing  hot  box  on  engine  truck. 

Broken  brake  rod.  Delayed  yard  work 
30  min.  while  engine  went  to  round- 
house for  repairs. 


The  foregoing  failures,  varying  from  a  total  failure  where  a 
limited  train  was  delayed  two  hours  and  forty  minutes  and  a 
fast  freight  six  hours  and  thirty  minutes  to  that  of  a  failure 
where  a  local  train  was  delayed  twenty  minutes,  while  differing 
largely  as  to  extent  and  importance  of  the  delay  to  traffic,  are 
all  of  the  same  value  where  numbers  only  are  considered. 

It  seems  advisable  to  divide  failures  into  three  divisions, 
namely :   passenger,  time  freight,  local  and  switch. 

These  divisions  when  all  failures  are  reduced  to  a  total  hour 
delay  in  the  first  and  third  classes  and  a  tonnage  hour  delay  in 
the  second  class,  would  enable  very  satisfactory  comparisons  to 
be  made  and  those  in  charge  of  operation  would  be  able  to  de- 
termine accurately,  from  the  monthly  report  showing  the  total 
delays  resulting  from  failures,  the  extent  of  improvement  or 
otherwise  on  any  and  all  divisions.  Under  the  present  sys- 
tem, ten  failures  of  five  minutes  each  are  considered  of  more 
consequence  than  five  where  the  engine  fails  entirely  and  gives 
up  the  train,  which  is  incorrect  altogether,  since  the  service 
was  impaired  more  in  the  latter  case  than  in  the  former. 

For  the  improvement  of  conditions  or  the  diminishing  of  fail- 
ures, it  seems  necessary  to  have  a  prompt,  explicit  and  correct 
report  followed  by  a  thorough  investigation  and  the  necessary 
action  taken  to  correct  imperfections  in  design  and  workman- 
ship. 

Efficient  supervision  is  the  only  remedy  and  should  exist  not 
only  in  the  roundhouse,  but  on  the  road,  as  many  failures  due 
to  carelessness  on  the  part  of  the  workman  could  have  been 
avoided  if  the  enginemen  had  given  their  engines  the  proper 
attention. 

When  one  engineer  can  run  an  engine  successfully  without  a 
failure  for  six  months  and  another  on  the  same  service  under 
identical  conditions  has  an  average  of  one  failure  per  week,  it 
indicates  that  much  improvement  can  result  from  the  co-opera- 
tion of  the  enginemen. 

However,  but  little  good  can  result  from  asking  an  engineei 
to  "please  say  why"  he  had  a  leaking  failure  after  he  had  re- 
mained on  a  side  track  an  excessive  time,  or  a  hot  bearing  when 
it  was  necessary  to  use  a  freight  engine  for  passenger  service, 
which  again  illustrate  the  necessity  of  a  concise  definition  of  a 
failure,  as  the  engineman  should  get  full  credit  for  meritorious 
service  in  this   respect. 


In  connection  with  the  proposed  methods  of  tabulating  engint 
failures,  the  monthly  report  could  be  arranged  so  as  to  show 
the  total  delays  resulting  from  each  individual  engine,  which  ir 
cases  of  assigned  engines  should  serve  as  a  record  of  individual 
engineers.  The  establishing  of  a  system  of  giving  merit  mark? 
according  to  the  decrease  in  delays,  would  have  a  good  effect.  A 
report  of  this  nature  would  permit,  the  condition  of  each  engint 
in  service  to  be  reflected  without  the  introduction  of  individual 
foreman's  opinions,  as  the  first  report  is  usually  correct,  while 
the  latter  is  only  a  matter  of  conjecture. 

A  rigid  inspection  on  the  arrival  and  departure  of  an  engine 
at  a  terminal  by  both  the  engineer  and  roundhouse  man,  and 
the  constant  attention  of  the  enpnemen  while  on  the  road,  will 
serve  to  improve  the  service  of  a  locomotive,  and  with  such 
corrections  of  imperfections  in  design  as  may  be  determined 
from  the  reports  of  failures,  is  all  that  those  in  immediate  charge 
can  accomplish,  though  the  care  of  an  engine  both  on  the  road 
and  at  the  terminal  should  occupy  the  attention  of  all  in  the 
operating  department. 


TESTS  OF  GAS  ENGINES  VITH  ALCOHOL  FUEL. 


Bulletin  No.  191  of  the  U.  S.  Department  of  Agriculture,  re- 
cently issued,  contains  a  full  account  of  a  series  of  experiments 
made  for  the  purpose  of  testing  the  adaptability  of  the  present  de- 
signs of  gas  engines  in  America  to  run  on  alcohol  as  fuel,  as  well 
as  the  efficiency  and  action  of  this  fuel  as  compared  with  gaso- 
lene or  kerosene.  Tests  were  made  on  eight  different  engines, 
including  one,  two  and  four  cylinder  and  two  and  four  cycle  en- 
gines, for  both  low  and  high  speed.  A  sufficient  number  of  runs 
were  made  with  each  engine  to  obtain  uniform  and  accurate  data. 
The  conclusions  drawn  as  a  result  of  this  investigation  are: 

1.  Any  gasoline  engine  of  the  ordinary  type  can  be  run  on  al- 
cohol fuel  without  any  material  change  in  construction.  Diffi- 
culties likely  to  be  encountered  are  in  starting  and  in  supplying 
a  sufficient  quantity  of  fuel,  a  quantity  which  must  be  consider- 
ably greater  than  the  quantity  of  gasoline  required. 

2.  The  operation  on  alcohol  is  more  noiseless  than  gasoline; 
the  maximum  power  is  materially  higher  and  there  is  no  dan- 
ger of  injurious  hammering. 

3.  Alcohol  seems  to  be  especially  adapted  as  a  fuel  for  auto- 
mobile air-cooled  engines,  since  the  temperature  can  rise  much 
higher  than  with  gasoline  before  auto-ignition  takes  place. 

4.  The  consumption  of  fuel  of  any  kind  in  pounds  per  brake 
horse-power  depends  chiefly  upon  the  horse-power  at  which  the 
engine  is  being  run  and  upon  the  setting  of  the  fuel  supply  valve. 
It  is  easily  possible  for  the  fuel  consumption  to  be  double  its  best 
value,  either  by  running  the  engine  underloaded  or  by  a  poor 
setting  of  the  fuel  supply  valve. 

5.  So  far  as  tested  the  alcohol  fuel  consumption  was  better  at 
low  than  at  high  speeds.  Increasing  the  initial  compression  from 
70  to  125  lbs.  produced  but  very  slight  improvement  in  the  con- 
sumption of  alcohol. 

6.  With  any  good  small  stationary  engine  as  small  a  fuel  con- 
sumption as  .7  lbs.  of  gasoline  or  1.16  lbs.  of  alcohol  per  brake 
horse-power  hour  may  reasonably  be  expected  under  favorable 
conditions.  These  values  correspond  to  0.95  pints  of  gasoline 
and  1.36  pints  of  alcohol. 


Report  of  Car  Surplus  and  Shortage. — The  report  of  the 
committee  on  car  efficiency  of  the  American  Railway  Associa- 
tion, given  in  statistical  bulletin  No.  7,  shows  that  on  Septem- 
ber 18,  on  172  roads,  the  surplus  of  revenue  freight  cars  was 
13,231  and  the  shortage  64,929.  On  October  2  reports  from  149 
roads  showed  a  surplus  of  6,202  cars  and  a  shortage  of  64,013. 


Passenger  Traffic  on  the  Long  Island  Railroad. — During 
the  first  eight  months  of  this  year  the  Long  Island  Railroad  car- 
ried 16,831,076  passengers,  an  increase  of  nearly  two  million 
over  the  number  carried  in  the  same  months  of  last  year.  This 
is  an  increase  of  11.6  per  cent. 
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PACIFIC   TYPE   PASSENGER  LOCOMOTIVE — NEW    YORK,   NEW    HAVEN    &    HAKTFOKD   RAILROAD. 


PACmC  TYPE  LOCOMOTIVE. 


New  York,  New  Haven  and  Hartford  Railroad. 


The  motive  power  on  the  New  York,  New  Haven  &  Hartford 
Railroad,  for  passenger  service,  has  heretofore  included  but  two 
types  of  locomotives,  the  eight-wheel,  or  American  type,  for  the 
lighter  class  of  passenger  and  suburban  trains  and  the  ten-wheel 
type  for  the  heavier  suburban  and  through  express  trains.  The 
train  schedules  of  this  road  demand  several  trains  each  day  be- 
tween New  York  and  Boston,  a  distance  of  232  miles,  to  operate 
between  terminals  in  five  hours.  These  trains  have  been  han- 
dled by  a  ten-wheel  type  of  locomotive  having  21  x  26  in.  cylin- 


ders, TZ  in-  drivers  and  a  total  weight  of  165,950  lbs.,  of  which 
132,000  lbs.  is  on  drivers.  They  have  a  tractive  effort  of  26,700 
lbs.  These  engines  proved  perfectly  satisfactory  up  to  the  limit 
of  their  capacity.  This  service,  however,  has  become  so  popu- 
lar, and  since  the  equipment  used  is  of  the  most  luxurious  and 
modern  t\'pe,  consisting  only  of  heavy  Pullman  cars,  the  weight 
of  the  trains  has  become  so  great  as  to  exceed  the  steaming  ca- 
pacity of  the  locomotives.  It  is  not  unusual  for  these  trains  to 
consist  of  13  or  14  cars,  and  seldom  do  they  run  below  12  cars 
having  a  weight  of  550  tons.  An  added  car  or  so  has  made  it 
impossible  for  the  ten-wheel  locomotives  to  maintain  their  sched- 
ule, largely  on  account  of  lack  of  steam,  and  a  new  design  of 
locomotive  of  the  Pacific  type  has  been  designed  for  service  on 
these  trains.    -  '•'    ';-r;    r'  \ 


elevation  and  sections,  pacific  type  locomotive — N.   y.,   N.    H.   &   II.    r.    r. 
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explain  liclay^  lo  irattic.  it  i--  inipLralivc  tlial  tlic  (.•xteiil  and  im- 
portance of  the  delays  should  be  coii-'idercd  in  inakiiii;  \:\j\\\- 
parisotiSi:  as  a  tlday  of  eight  hours  is  more  detrimental  to  the 
service  titan  one  of  five  minutes,  and  dela\  s  to  passenger  trains 
are  of  more  relative  importance  than  those  to  through  freight 
and  the  latter  in  turn  are  n.ore  important  than  those  to  local  and 
switch  service.  ,•/•■'"'-■     ^;.  .  r-.  / 

In;  the. days  when  engines  were  oif:  the  same  size  and  total 
failure^  were  the  only  ones  coiintod.  the  necessity  of  checking 
delays  was  not  as  vit<al  as  at.  present.  The  number  of  failures 
only  was  sufiicient  for.  (^omj)anitive  purposes,  but  since  a  failure 
may  be  anything  from  a  threc-tntnute  delay  to  where  the  engine, 
gives  up  the  thtjii,  it  is  eyt(1cnt  that  the  numerical  feature  is  not 
suttkient.      ";.    ■•.;..■:■.;■';.->'..'  '■'■.  .  / 

:\  storekeeper  whbse:  rjecbrds.  of  a  stock  of  pipe  consist  of  the 
number  ?OTfc«t  of  pipCr  regardless- o^^  the  diameter  or  quality, 
vv'>uld  Se  in  ba''  shape,  \vhich  iUustratcs  ihat  the  number  of  fail- 
ure,*, are  ixieainngless  withoui  -so,me  arlditirinal  inft-trmation  rela- 
tive to  the  damage  to  the  service,  and  while  this  may  necessi- 
tate more  ckrical  work^  I  am  of  ilie  .<>p»riiQti  tliat  the  needs  jus- 
tify th^  expense,  as  otherwise  it  will  be  impossible  to  determine 
whether  any  improvement  is  being  cftectcd.        ■,.:.;•' J     -      ,  .  •.  * 

,  J[:'i»r.  example,  con>iiler  tliQ  foDowiiiii  faihircs :  v ;  '.  ■  ;•  vy-,     '  '-^ .  ;V* 


Cause  of  Delay       , I    •.;  .;    •:      >     .X,' 1 
br/ifcc'iv  piston  rod  oh  air  ptimp.    Delayed 
...  ■  y,«.    i.    2   hr.    I'l    mill,    waitiili;    i^r    No. 
"  '  77"s  tnniiu'.     I  )il.iy<il    .\ci.    77.  »>   lir.   30 

min.  wniiinij  fur  annthcr  engine. 
BIi-w    <.v!(    cylin.lcr    licad.    reduced    to    40 

ptT  cent   tonnage. 
P.ic^iuji  hot  Jxix  on  engine  truck. 
Hnikin    l>rake    rod.      l)olaye<i    yar<l    work 
30    min.    while    engine    went    to    round- 
lioHse  for  repairs.  ..       .      ..■  .     . 


'  -Itie  lorregoing;  failures,  varying  from  a  total  failure  where  a 
limiteil  train  was  delayed  two  lioqrs  and  forty  minutes  and  a 
fast  freight  six  hours  and  thirty  minutes  to  that  of  a  failure 
wllefv  a  local  train  was  delayed  twenty  minutes,  while  ditTering 
largeJy'ci's.t;©  extent  and  importance  of  the  delay  to  traffic,  are 
all  of  the, same  ydltie  .where  numbers  only  are  considered. 

It  ■'Cems  athisaWe  to  divide  failures  into  three  divisions, 
namely:   passenger,  time  freight,   local  and  switch. 

Thesie  divisions  when  all  failures  are  reduced  to  a  total  hour 
-delay  in  the  first  and  third  classes  and  a  tonnage  hour  delay  in 
the  second,  class,  would  enable  very  satisfactory  comparisons  to 
be  made  and  tlio.se  in  charge  of  operation  would  be  able  to  de- 
termine accurately,  from  the  monthly  report  showing  the  total 
delays.  Te^Ultitii^  from  f:iili;res.  the  extent  of  improvement  or 
i-i.tJu'rwi^ie  i>n  any  and  all  divisions.  L'nder  the  present  sys- 
teni.  ten  failtires  of  live  niinutes  each  are  considered  of  more 
con>etiuence  than  five  \v here  the  engine  fails  entirely  and  gives 
up  the'  train,  \vhich  is  mcorr^ct  altogether,  since  the  service 
w.-ts'impairednuire'in  the  latter  case  than  in  the  former.     ' '. 

For  the  improvement  of  crnditions  or  the  diminishing  of  fail- 
ures, it  sfems  necess.'»ry  Xn  have  a  prompt,  explicit  and  correct 
rcjw.trt  followed  by  .a  thorough  investigation  and  the  necessary 
.•ic,ti*>n.  taken-  to  fOrfcct.'impcrfections  in  tlesign  an<l  workman- 
ship, .^'.'.'--'v^ :/';  •■-•:■•:■    :■;■■     ,.-■;   ... 

Ivrtieientf^pcrVisiori  is  th^<>rtly  remedy  and  should  exist  not 
only  in  th^  roundhouse,  but  on  the  road,  as  many  failures  due 
to  careressrtcss  on  the.  part  of  the.  workman  could  have  been 
avoided  if  the  enginemcn  had  given  their  engines  the  proper 
attention 

When  one  engineer  caii  run  an  engine  successfully  without  a 
failure  for  si.x  months  and  another  on  the  same  service  under 
identical  con(litions  has  an  average  of  one  failure  per  week,  it 
indicates  that  much  improvement  can  result  from  the  co-opera- 
tion of  the  enginemen. 

However,  but  little  good  can  result  from  asking  an  enginee? 
to  "please  say  why"  he  had  a  leaking  failure  after  he  had  re- 
mained on  a  side  track  an  exc(  ssive  time,  or  a  hot  bearing  when 
it  was  necessary  to  use  a  freight  engine  for  passenger  service, 
which  again  iHustrate  the-  n(?cessity  of  a  concise  <Klinitioii  of  a 
failure,.  a<  the  eitgipeman  should  get  fyll  ere<lit  for  meritorious 
service  in  this  respect. 


In  connection  with  the  proposed  methods  of  tabulating  engin-, 
failures,  the   monthly   re{  ort  could  be  arranged   so  as  to  show 
the  total  delays  resulting  ftom  each  individual  engine,  which  in 
cases  of  assigned  engines  should  serve  as  a  record  of  individu . 
engineers.     The  establishing  of  a  system  of  giving  merit  mark 
according  to  the  decrea.se  in  delays,  would  have  a  good  effect. 
;;report  of  this  nature  would  permit  the  condition  of  each  engin 
in  service  to  be  reflected  without  the  introduction  of  individu  . 
foreman's  opinions,  as  the  first  report  is  usually  correct,  whii' 
the  latter  is  only  a  matter  of  conjecture. 

A  rigid  inspection  on  the  arrival  and  departure  of  an  engin. 
at  a  terminal  by  both  the  engineer  and  roundhouse  man,  an  ; 
the  constant  attention  of  the  enginemen  while  on  the  road,  wi' 
serve   to   improve   the   service   of   a    locomotive,   and    with    stici 
corrections    of    imperfections    in    design    as   may   be    determine' 
from  the  reports  of  failures,  is  alt  that  those  in  immediate  charge 
can  accomplish,  though  the  care  of  an  engine  both  on  the  road 
and   at   the  terminal  should  occupy,  the  attention   of  all   in  the 
operating  department.  Jv   -"i" 


TESTS  OF  GAS  ENGINES  WITH  ALCOHOL  FUEL. 


Bulletin  Xo.  igi  of  the  U.  S.  Department  of  .Agriculture,  t%-.. 
cently  issued,  contains  a  full  account  of  a  series  of  experiments' 
made  for  the  purpose  of  te^ting  the  adaptability  of  the  present  de- 
signs of  gas  engines  in  America  to  run  on  alcohol  as  fuel,  as  well 
as  the  efficiency  and  action  of  this  fuel  as  compared  with  gaso- 
lene or  kerosene.  Tests  were  made  on  eight  diflferent  engines, 
including  one.  two  and  four  cylinder  and  two  and  four  cycle  en- 
gines, for  both  low  and  high  speed.  A  sutticient  number  of  runs 
were  made  with  each  engine  to  obtain  uniform  and  accurate  data, ' 
The  conclusions  drawn  as  a  result  of  this  investigation  are,:     ;• 

1.  -\ny  ga.^^oline  engine  of  the  ordinary  type  can  be  run  on  al- 
cohol fuel  without  any  material  change  in  construction.  Diffi- 
culties likely  to  be  encountered  arc  in  starting  and  in  supplying 
a  sufficient  quantity  of  fuel,  a  quantity  which  must  be  consider- 
ably greater  than  the  quantity  of  gasoline  required.  ' 

2.  The  operation  on  alcohol  is  more  noiseless  than  gasoline; 
the  maximum  power  is  materially  higher  and  there  is  no  dan- 
ger of  injurious  hammering.  ~-^ :'■■■''''•.' ''hr^i]r^'  ■■=-^.:;  "^i 

3.  Alcohol  seems  to  be  especially  adapted  as  a  fuel  for  auto- 
mobile air-cooled  engines,  since  the  temi>erature  can  rise  much 
higher  than  with  gasoline  before  auto-ignition  takes  place. 

4.  The  consumption  of  fuel  of  any  kind  in  pounds  per  brake 
horse-power  depends  chiefly  upon  the  horse-power  at  which  the 
engine  is  being  run  and  upon  the  setting  of  the  fuel  supply  valve. 
It  is  easily  possible  for  the  fuel  consumption  to  be  double  its  best 
value,  either  by  running  the  engine  underU)aded  or  by  a  poor 
setting  of  the  fuel  supply  valve.  •"■..''  '•....  .'v' 

5.  So  far  as  tested  the  alcohol  fuel  consumption  was  better  at 
low  than  at  high  speeds.  Increasing  the  initial  compression  froftr 
70  to  i_'5  lbs.  produced  but  verv  slight  improvemciU;  in  the'cDu- 
sumption  of  alcolu)!.      -_\  '':''■  "'\i^  :':'•  i.;-:/: '','^    ■  ■■•">;'■.'     -J  . -^ 

6.  With  any  good  small  stationary  engine  as  small  a  fuel  cotK^ 
sumption  as  .7  lbs.  of  gasoline  or  r. 16  lbs.  of  alcohol  per  braki 
horsc-])ower  hour  liiay   reasonably  be  expected   under  favorable 
conditions.     These   values  correspond  to  0.95   pints  of  gasoline 
and  1.36  pints  of  alcohol.    '^'  '■■'''':^''- ■■-'''  ■^.-.'•'^  :■;'■■/:.'.■:'  ;'-^''^: :    '  >■ 

Rf.iort  of  C.vk  Si;rpi.l's  .\nu  .Siiort.agk. — The  report  of  the 
connnittce  on  car  efliciency  of  the  American  Railway  Associa- 
tion, liivon  in  statistical  bulletin  No.  7,  shows  that  on  Septem- 
ber 18.  on  172  roacls.  the  surplus  of  revenue  freight  cars  was 
13.231  and  the  shortage  64,929.  On  October  2  reports  from  149 
roads  showed  a  surplus  of  0,2O2  cars  and  a  shortage  of  64.013.' .-,'  ^ 


P.\ssEX(,ER  Traffic  ox  thk  Long  Lsl.x.vd  R.\ilro.\p-— During 
the  first  eight  months  of  this  year  the  Long  Island  Railroad  car- 
ried i6.8?i,o7fi  passengers,  an  increase  of  nearly  two  million 
over  the  number  carried  in  the  same  months  of  last  year.  This 
i^   an   increase  of    ii.d  per  cent  ,.•.•.  ..••.;=' 
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PACIFIC  TYPE  LOCOMOTIVE. 


'New.  York,  Xkw  IfAVEX  and  Hartford  Railroad. 


.  "vThe  motive  power  on  the  Xcw  York,  New  Haven  &  Hartford 
Railroad,  lor  passenger  service,  has  heretofore  inchtded  but  two 
t>pes  of  locomotives,  the  eiirht-w heel,  or  American  type,  for  the 
lighter  class  of  passeiigLT  atul  Mibiirl»;m  trains  and  the  ten-wheel 
type  for. the  heavier  suburban  and  through  express  trains.  The 
train  schedules  of  this  road  demand  several  trains  each  daj-  be- 
tween Xcw  Vnrk  and  Iloston,  a  distanvt- of  .252  milcS,  to  operate 
t>i,twcvn  tvrniinals  in  i'lve  htujrs.  'Ilicse  trains  have  been  han- 
'lled  by  a  t'PTicwheel  type  of  locomotive  ha\'it)jg  at  Jc  26  iri,  cylin- 


dets,  73  in.  drivers  and  a  total  weight  ciifi(>5.95o  lbs.  <M  which 
152.060  lbs.  is  on  drivers.  They  have  a  tractive  effort  of  26,700 
Ihs.,  These  engines  proved  perfectly  satisfactory  up  to  the  limit 
of  th«?jr  cajjacity.  Tliis  serxict,  however,  has  become  >o  popu- 
lar, and  since  the  equipment  used  i>  of  the  most  luxurious  and 
modern  type,  consisting  ohty' of  heavy  Pulliflan  cars,  the  weight 
of  the  trains  has  become  so  great  as  to  exceed  the  steaming  ca- 
pacity of  the  locomotives.  It  i.s  not  unusual  for  these  trains  to 
consist  of  13  or  14  cars,  and  seldom  do  they  run  below  12  cars 
having  a  weight  of  550  tcms.  An  added  car  or  so  has  made  k!: 
impossible  fot  the  ten-wheel  locomotives  to  maintain  their  sched- 
ule, largely  on  account  of  lack  of  steam,  ^nnd  a  new  design  of 
locomotive  of  the  Pacific  type  has  been  designed  for  service  on 
thciie  trartls/-^\.;-^v5\,"- '^:  ,^.  '  .  V;-  .    .'--''.^x-   v■'"''^•."^■V       ■>'"-■ 


-  ■  -t'  ^. 
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AMERICAN    ENGINEER    AND    RAILROAD    JOURNAL. 


The  Baldwin  Locomotive  Works  has  delivered  21  of  these 
engines  and  the  American  Locomotive  Company  9,  all  being 
built  from  the  same  drawings.  The  illustrations  which  accom- 
pany this  article  are  of  the  Baldwin  engines. 

The  accompanying  table  will  give  an  opportunity  for  compari- 
son of  the  Pacitic  types  with  the  ten-wheel  locomotives  in  this 
service  and  it  will  be  seen  that  while  there  has  been  an  increase 
in  the  size  of  the  cylinders  from  21  \  26  in.  to  22  x  28  in.,  which 


Type 

Tractive  effort,  lbs 

Total  weiuht.  lbs 

Weight  on  drivers,  lbs   

C.vlimlers.  diameter  and  stroke,  inches 

Diameter  drivers,  inches 

Heating  surface,  total  square  feet 

Grate  area .  square  feet 

Weight  drivers  ^-  total  heating  surface I 

Tractive  effort  ■+■  total  heating  surface ' 

Weight  drivers  -^  tractive  effort ' 

Heating  surface  -^  grate  area 

Heating  surface  -^  cylinder  volume 

B.  D.  factor  (T.  K-    •   diani.  driv.  -s-  heat.  surf.). 


4-6-2 

4-6-0 

31.600 

26.7ftO 

227.0  «> 

165.950 

134,25<i 

132.1H:Ki 

22  X  2S 

21  X  26 

7i 

73 

3,935 

2.665 

53.5 

34.7 

34.2 

49.5 

8.05 

10. 

4.25 

4.94 

73.5 

76.8 

317. 

257. 

5S7. 

730. 

has  resulted  in  an  increase  of  tractive  effort  of  about  5.000  lbs., 
there  has  been  but  little  increase  in  the  weight  on  drivers.    The 


in  the  same  manner  as  would  be  done  with  a  three-piece  fire  box. 
Four  3-in.  water  tubes  are  provided  in  the  lire  box  for  support- 
ing the  brick  arch.  An  inspection  of  the  illustration  will  show 
that  the  feed  pipes  are  of  the  internal  type,  feeding  through  a 
double  check  valve  on  the  back  head  to  a  pipe  leading  forward 
to  a  point  near  the  front  tube  .sheet,  where  it  is  curved  down- 
ward. 

The  cylinders  are  of  the  usual  slide  valve  pattern,  the  valves, 
however,  being  offset  2  in.  outside  of  the  cylinder  center  to  elim- 
inate the  use  of  a  rocker  arm  in  the  Walschaert  valve  gear. 
Cast  iron  bushings  §^  in.  thick  are  fitted  in  the  cylinders. 

The  design  of  the  valve  gear  differs  somewhat  from  that 
shown  on  recent  examples  of  Pacific  type  locomotives  illustrated 
in  these  columns,  in  that  the  link  is  supported  from  an  exten- 
sion of  the  frame  cross  tie  between  the  first  and  second  pairs 
of  drivers,  much  the  same  as  would  be  done  with  a  consolidation 
or  Prairie  type  locomotive. 

The  general  dimensions,  weights  and  ratios  of  these  locomo- 
tives are  as  follows: 


LOXGITUliIX.XL  SECTION  OF  BOIl.F.R.  r.\CIFIC  TYPE  LOCOMOTIVE — X.    Y.,    X.    H. 


principal  change  noticed  is  in  the  boiler  capacity,  which  has  been 
increased  nearly  50  per  cent,  in  heating  surface,  and  over  55 
per  cent,  in  grate  area,  thus  giving  34.2  lbs.  weight  on  drivers 
per  sq.  ft.  of  heating  surface  instead  of  49  5-  'i"d  also  giving 
I  sq.  ft.  of  heating  surface  to  about  8  lbs.  tractive  effort  instead 
of  ID.  An  inspection  of  the  B  D  factor  clearly  indicates  that 
the  capacity  of  the  new  locomotives  for  continuous  high  speed 
work  is  a  large  improvement  over  the  previous  engines. 

These  locomotives  in  size  and  capacity  are  very  similar  to 
those  built  by  the  Baldwin  Locomotive  Works  for  the  Chicago, 
Burlington  &  Quincy  Railway,  which  were  illustrated  on  page 
300  of  the  August,  1906,  issue  of  this  journal.  The  Burlington 
engines,  however,  have  a  much  larger  proTK)rtinn  of  their  weight 
on  drivers,  giving  a  ratio  of  O5.5  per  CCllt.  of  the  total  weight  OH 
drivers,  while  the  Xcw  Haven  engines  give  but  59.5  per  cent., 
and  although  the  tractive  effort  of  the  former,  due  to  the  1  in. 
larger  drivers,  is  500  lbs.  less,  the  ratio  of  adhesion  is  4.8,  while 
that  of  the  New  Haven  engines  is  but  4.25.  In  other  respects 
the  two  designs  differ  only  in  such  «letails  as  trailer  truck,  valve 
gear,  valves,  etc. 

The  boiler,  which  is  shown  in  one  of  the  illustrations,  is  of 
the  straight  top  type,  the  barrel  being  built  up  of  four  rings 
with  the  scams  placed  on  the  top  center  line.  In  the  dome  course 
the  seam  is  welded  throughout  its  length  on  each  side  of  the 
opening,  the  other  seams  being  welded  only  at  the  ends.  All  have 
the  diamond  form  of  inside  welt  strips.  The  fire  box  is  of  the 
radial  stay  type  with  crown  and  side  sheets  in  one  piece,  as  are 
also  the  outside  and  roof  sheets.  This  type  of  fire  box  sheets 
has  been  the  standard  practice  on  the  New  Haven  road  for  some 
time  and  has  been  found  to  be  very  satisfactory.  It  is  the  cus- 
tom, when  it  becomes  necessary  to  renew  the  side  sheets,  which 
of  course  will  need  renewing  before  the  crown  under  orditlary 
circumstancs.   to   cut  the   sheet   and   put  the  new   side   sheet   in 


CROSS     SECTIONS    OF    PACIFIC    TYPE    LOCOMOTIVE    BOILER. 
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Tractive  effort    31.600   lbs. 

Weight   in    wr.rking   order 227,000    lbs. 

Weight  on  drivers .•.■.. v..*, 134,2 jO  lbs. 

Weight  c  n  leading  truck .'.  .' -18,550   lbs. 

Weight  on  trailing  truck 44,200  lbs. 

Weight  of  engine  and  tender  in  working  order 357,000  lbs. 

Wheel  base,  driving   13   ft.   1  in. 

Wheel  base,  total    33   ft.   5  54   in. 

Wheel  base,  engine  and  tender •. . .  .f^i.^t « 01   ft.  2  in. 

RATIOS.        •"    • '      ' 

Weight  on  drivers  -.-  tractive  effort ., . . ... . .  ......  ...... .  .4.25 

Total  weight  -h  tractive  effort   ./..:.;.•..,.,■,.•■*...  .7.18 

Tractive  effort  X   diani.  drivers  -—  heating  surface.... .4, i..  .587.00 

Total   heating  surface   -=-  grate  area    .Vk..-i'. .  .73.50 

Firebo.x   Iieating  surface  H-   total  heating  surface,  per  cent.  .,•,;,*;:  i. ..  .5.45 

Weight  on  drivers  H-  total  heating  surface .'» ,>  . . .  .34.20 

Total  weight  -H  tola'    heating  surface .;..,...  .57.80 

Volume  both  cylinders,  cu.    ft 12.40 

Total  heating  surface  -H  vol.  cylinders ....317.00 

Grate   area   —   vol.    cylinders .i;....>.i-.  ..'■..■,:»^-!.*.,.:i'.  ,..'-,.,..4.32 

CYLINDERS.     ' ''. .   '/ :^.-''. .■::.. /''^  "•:' \' '''-' ^  ''■  ' 

Kind     •  •  .•••.•••«•  •  •  I  • >>iniple 

Diameter  and  stroke  .  .>  i.-. .  .V.  iV ^ .- i .......:,...  .22  X  2»  in. 

Kind  of  valves   v«  •  •  ••.-  ............  .»...>  ..■.';;'■.:.  i.i,. ,  i,^ .  il. . .  Dal.    Slide 

Greatest  travel    »•.»•. •  •/•  r»  J  v.. >-'•••«,'.-»  .'i'*-. fi"-i    in. 

(Jutside   lap    -;»'«,ii .';.,. ,  ^  i,.,'.-.  ii  . . . .  ..'.^.-^  .'.■.'■.-.■.J... . . .  1  3/lG    in. 

Inside    clearance    .  .  .  .V<,  . . '.''. .  .•>  .  ...■»>'.,.  ..... . . . . . .  ...i  ;  i'. ;  »..•,'. '■^    in. 

Lead,   constant .". ... . .  .■. . . .  .5/16   in. 


■    ■.•>  K-WHEELS. 

Driving,   dianiet«-r  over   tire* 73  in. 

Driving,   thickness  of   tires    ..■,•..»♦  .iw.i.. ...  > 3J4  in. 

Driving  journals,  main,  diameter  and  length; ....;;.  i*. .;......  .10  X   12  in. 

Driving  jouT.als,   others,  diameter  and   length S)J4    X   12  in. 

Engine  truck  wl-.eelo,  diameter   . , ., 33  in. 

Kngine  truck  journals ..,  ..,v..'i>.>>«^'>. ...«.,. ',^.«..>Vk6  X   12  in. 

Trailing  truck   w.'ieeis,   diameter..  ....•...'.  .'V;'.  J  ....,';...•.  "..".i.- 51  in. 

Trailing  truck,  journals   8   X   14  in. 

BOILER, 
^ijic     •  •  *  <  ■  •  •  •  •  >  •  >  •     •«*•«•.••.••••«•■. •*^*a«. •«,«.««■« ■■j>-««i«. ••.«»«'^a**«a  ■  t^LrsiKni 

Working  pressure   .  — ...»...- .-..•;.,,..•..•.,. ;i .5^,, -.!"»...,  ,»i:i,-. 2l'0   lbs. 

Outside  diameter  of  first  ring '......'.  .".■..•;w. .;....... ..;. 70  in. 

Firebo.x,  length  and   width .iii,-... VOS|i    X   '^"i'A   «n- 

Firebox  plates,  thickness  .-.....>,■,.-.. H  and   Vi  in. 

F'irebox,  water  space .-. .'. .  il;.-.'.^^.,',. . .  .F-5,   ."^  &   B-4   in. 

Tubes,  nvmber  and  outside  diameter. ..  ..j,:;'...:_J^,  .'. 310 — 2}1   in. 

Tubes,  length .....I....,".;,. 20  ft    C  in. 

Heating  surface,  tubes   .'. .....,;...... .......... .3720   sq.   ft. 

Heating  surface,  firebox   ..:.,.■.  ,..i  .,>...,.....»..■*.,  .I"**?  sq.  ft. 

Heating  surface,   water  tube;s ......_,..>;..*;>■,  ..i  .-..>.'*.';,.  .29  sq.    ft. 

Heiting  surface,   total  ..•...■.  i  .■-.-,<.  ^  ^\^.i]::.  L't^'.'^fi-i^.'i^^.  i  f^^;^. 3!»35  sq.   ft. 

Orstc  <irc«i    ......•..■•  w^«.'«'^  •-■ «.  f:*.*  «'•  •  ,•  ■  '^ « m,/t  •  •'»_•-.•'•■  ••>.'••■'■'•  • .  ■ .  Outd   sc^.    it. 

•  -...;.■  ,-^V.  .'  .J-    'jTEWPEIt. ;■:;'■  t  ■ 

Wheels,  diameter  ...'>>;.■.»•.'..>,■..,■  ^ »•••';..  i^;;«> .36  in. 

Journals,  diametei  and  lch8t!i   .  ..r- .••■•;  "'•i.i.--.. .,-..<......  ,fl!i    X  10  in. 

Water  capacity    ^.i.,  ...■.«•*•■••;  ;«.wvw-»ii  V-^^*.  •. -OOoo   gals. 

Coal   capacity    ..    .............,...;,.'.;..............  .14    tons 


connected  to  the  hooks  which  lit  over 
the  top  of  the  sin  by  turnbuckles 
and  clamps,  similar  to  those  which 
hold  the  I-beam  to  the  rail.  By 
placing  a  jack  underneath  the  sill,  at 
the  proper  point,  it  is  an  easy  mat- 
ter to  straighten  it  by  screwing  up 
the  turnbuckles.  The  device  is  sim- 
ple and  may  easily  be  moved  to  any 
point  in  the  repair  \ard  by  two  men. 
There  is  no  reason  why  it  cannot  do 
the  work  as  well  as  the  more  com- 
plicated devices  in  use,  which  are 
permanently  placed,  requiring  the  car 
to  be  brought  to  them. 


STK.MGHTEXIXG    THE    SIDE    SILLS     OF    A    STEEL    CAR. 


A    DEVICE    FOR    STRAIGHTENING    THE     SILLS    OF 

STEEL  CARS. 


The  illustrations  show  a  device  which  is  in  use  at  the  Collin- 
wood  shops  of  the  Lake  Shore  &  Michigan  Southern  Ry.  for 
straightening  the  sills  of  steel  cars.  It  consists  of  two  long  I-beams 
which  are  clamped  to  the  track,  as  shown.     The  I-beams  arc 


PowEkFUL  Electric  Locomotive. — 
It  is  reported  that  a  4.000  h.p.  elec- 
tric    locomotive     has     recently     been 
completed  by  the  Westingiiouse  Elec- 
tric &  ^Ifg.  Company,  which  was  de- 
signed to   till   the  conditions  of  the 
Pennsylvania  Railroad  for  service  in 
its  tunnels  near  Xew  York  City.     As 
these    tunnels    will    have    very    steep 
grades  over  which  the  traffic  must  be 
hatidled  at  high  speed,  ven.-  powerful  machines  will  be  needed. 
It  is  not  stated  whether  this  locomotive  is  in  more  than  one  sec- 
tion. 


T 


-iH- 


IV  Ha 


i;.l.Kiv«tt-i  wT«r 


-IH  StaiuLnnl  Thread 


DETAILS   OF  DEVICE   FOR   STRAIGHTEXIXG   THE   SILLS   OF  .'STEEL  C.\RS. 
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AMIZKICAX    ENGIXEKK    AND    RAILROAD    lOLRXAL 


1  he  JJaWwin  Locoin<«iivo  Work^^  lias  dclivcnil  Ji  ul  ihc^c 
vnvnms  .Ind  the  American  Locomotive  Company  9,  all  being 
built  iroih.'  the.  same  drawings.  The  iliu'-fr.itioii.';  which  accom- 
jiany  this  articfo  are  of  the  Bal<l\vin  engine.-.  ..  ,     , 

n^eaccbmiK-inying  table  will  give  an  opportunity  for  cnrnpnri- 
.x-ni  of  ,thv  Paeiiic  lypet.  \yiih  the  tcn-whccl  locomotives  in  this 
•:*«Tvic^  aUd  it  vntrbe  s:t?i;ii..t4iat  Ayhile.th*;re  lia>  be^^     an  increase 
iif  ilie'^ize  .V'f  th<?,cyliii.dVrs  ftom^;^^^  \  .50.  iit.  to  jj  >i  .^8  i"-.  which 


b«\*  ^«*«  «.»•  • « 


»•«»•.<>,  •  «*•  <■ 


Tracth*  ffTori:  His. ..«'... •. 

Total   \\<  iyht.  ll*   •  •  ■   ....iy.iriV.., '..'.■.....•.■.•.  •■  •'. 

\Vt  iKJit  <■!»  ilrivcr-.  11>«   .....".i.i, .; . .-....:.;,  ;<>,..'.  . 

C>  liii'Ii  IS.  iliaiinrii-r  .111(1  .'itr<«We..  ii»ilie!s.>:i.'.V»-^ . 
I'iaiiulvr  <lr«v<.r.«.  iiK-li«»-  .,.-••.•••  ••v;'--.-?'»'*'.V 

HcatiiiK  siirfacc.  t-Hnl  Siiuan-  ft^;t..■.v'..,■.y~:V>V■• 
Grill«•  sivra .  siiuaro  tVet . . .   '•■■  ■  .'.• :.  •  ::':.,,'i...t,'. ;  A: 
Wi  it'lit  ilrivt  rs   ^   ("tal  li<  Litiiiu  -urfacf'..,..vr  •_.'•. ' 
fractivr  (  tTort  -^  tntal  lualitiv;   -"Ui  fact-,  •/-•.•"••i .. 
Wciglil  (Irivtr-  -^  tractivt-  ctTovl.. .....■,;; ,";vl...  •'■ 

IK-.iUin;  ^iirfacr    ■    urau  :ir«.'a  ■•>••'•>.. .'...v«->>':.; 
H«ratii)>i  -virfai'j-  r^-'  <.:.\  HjkIlt.  vi'lumi. . .....    ..  .■-•;  v, 

U.  1>.  I'aetor  (T.  K- .  ■  .«ltaiii.  driv.  -s-  hi  at.  sjfrf  >.>.. 


W«.25<'i  .'•'■. "■•'•i 

■     ■  ?Si5-:,...- 

,   S.05-V.  y 

^.- ■4.25:  ;■•■-■: 


^    4*^»    " 
■•16.*!.V5(>     ;■ 

■V'-TS/'::-' 
V^.2f.665-    •■ 

..-..^.•34:7^w• 

'.".'    in.-'--. 

,  AM' 

'•"■  .    ^^.>^ 

■'^^  ■'357.  ■. 


>^;Ita>\rt\>uhe«I  iiY  ah  UK-^^^  lbs.. 

ther»-  has  bc'cH  bi*i  .little •  i*iftr.case  in ; th^  \yeight  ou  drr\'er>.   The 


in  the  ;-;inu'  manner  a>  would  be  dune  with  ;i  three-piece  fire  bi.-x. 
Four  3-in.  water  tubes  are  provided  in  the  lire  box  for  .•iupport- 
iny  the  brick  arch.  An  inspection  c»f  the  illustration  will  show 
that  the  feed  pipes  arc  of  the  internal  type,  feeding  through  a 
double  check  valve  on  the  back  head  to  a  pii)e  leading  forward;  . 
to  a  point  near  the  front  tube  .sheet,  where  it  is  curved  down-  v 
ward.  \'.  :«.  •;V  c-'.-/;  .'^'•■•■'./■»^'-  '-^^^v^'   '■ 

The  cylinders  are  of  the  usual  slide  valve  pattern,  the  valves.  ,.; 
however,  being  offset  2  in.  out-;idc  of  the  cylinder  center  to  clim-  ' ;. 
inate  the  use  of  a  rocker  arm  in  the  WalsduK-rt  valve  jfcar.-  .•. 
Ca.st  iron  bushings  ?^  in.  thick  are-.litte<i  in  the  cylinders.  ./.    ;;.;..% 

The    design    of    the    valve    gear    ditTers    somewhat    from    that.' 
shown  on  recent  e.xaniitle.-.  of  Pacific  tyi)e  locomotives  illustrated: -•- 
in  these  colunms.  in  that  the  link  i>  supported   from  an  exten-.  !■ 
sinn  of  the   frame  cross  tie  between  the  first  and   second   pairs;,;'; 
of  driver.s  much  the  .^ame  .1-  would  he  done  with  a  consolidation    ';. 
or    I'rairie  type   locomotive  -   ■      ,       ■  ■.  '\^ 

The  general  dimen>ion>.  weight*  and  nitios  of  the.5ie  loctfino^;  \ 
lives  .arc. as'  'hdlows;  :   "^.'vw*  '■'=':;, /■;^■^^;  ":''■■'■'■■:'■■/. ':':.  ■■■..■•■•■  -v^  ■■/■;■.'■  ;  '■; 


V  ■  1  j . 


CXKtHAtf-^p/iJA.i. 


,'.  ;..■.  I'assijiirer-'  : 
.,,'.,... .l.»it..  Coaii  ..•; 


.^■ 
.r.■ 


; primrriKtl  xhanjjiv. noijci»fi. is-in Ahtvt)<)iler  ca^^^         whidr  lias  beeii       :       ,:  -;    ■-. 

.increnv^ed  ;  WcarljvC^vper  fieiM.- 'in  lieatitig  surface,  and ;  oyer  ;5i*  ^/i.   -,   ^'-- •2'.''\  : '.',  -  \- :    ; 
. per  C(p'nt-.v1«i  griit^'  area,  thtis  gVying  34:2  lb*,  weight  6n  drivers 

jHT  ^-'q.'  ft;   of  lu-atiiig   stii-faiL-e   instead   of  40..=?.  and   also   giving  ',  ;; 
'  I   sq.'  fl.;af  heating  >urf.-ice  t^>  alH>tit.  .S  lbs.  ..tractive  eluirt  in->tea«i     i>* 

of  10.     Ail  inspectipn  of  fbc  B  D  fiicti^f  cjearh'  indic.tteS  tha<; ..  •• 

'the  c:i^;H*hy  of  the  .n<?.w   ^V.«^^lot.^v^■5i  U     .c?>fitinuotis  hi.uli   -pi-ed . .    ' 

work  is  a  IaVge.i'nipt»i\\eyii.e.tit  <;>v'er  tlie  l>re\ious  eHgiiie>.  ;..  y;\\ 

The=to    l6coni«Uive>    in    >i>e  yartd   c:q>;iGity'  .-tre^^^Y         simil.tr   to  ' 

"Ihose  built  by  the  P.aldvvin  l,ocotir,otive  \V'>rls>  f»ir  the  Chsca.g-'. 

Burtihgton  .  &  .Qiiih^y  R.-iilwfiy.  Which  were  dUisiratcd  on  .:t>fVge 
.300; of,  the  7\tigttst.  ii>o6v'  issue  of  this  jouriial...  The  IJnrlinglon 
vein'girrcs;  huwover.lKlvc  ii;  rtiltt*h.T;trger  projK;*rtii)iv  .of  their  wei.alrt 
■on  drivers,  giving  a  r.'ttio  jiioifi?,?;.  per  ccvil.  V.f  llie  tot:d  wiight  011 
■:  drivil'rs.v while .  <hV;/  Xi  w  I  J:|Vyt^  ofTgines:  gjTe  but  50;?;'  pelf  centu  ; 
;  ahd/aUhotigh  l;h*A  imctive-z-^np^  to  the 'i  in- 

■larger -drivers,  is" ■;(Vy:li)>vle>^Cf he  r^^^  is  4.8.  while      v. 

jhal  of  :;the  Xj/vv  \  f  layeii  ei;jj;ilH s  :.is.:  Mt .  4.i>5vr  in  f.ther  re -pects  ?,•;;;, 

'tin-  t^v^  /le>ig))is^Vh,^vi'  ♦•irljt^;in  !<ucii:dei;inv>i*  ti'iiiler,  tr«c.k;  \;:lv^    ;> 

■   'tht  :br^iU-ry.\^^^^  tlie- jthistrfitiojis.  i>  of;  '"^^!.; 

the  ^.trniglu   top-  type;  the  ba,rTel   beitig  bujU  , ufi;  of   fi  'iir   riiig.s    '  • :;: 
.with  the.  seam^'plnccdoTj  tile  top.cetuef  -Uiic.j  In  thtt  (kmic  c-  -ursv .    .:; 
;  (he  :stars-;is;:  \vetded  fhrcHigli^ttt/its  fe^^  stdi:  <>f  the  ;  ^  \- 

v'c^iiijig.-  tTiprOt  jti-r'  M(,>'iiiis;l«iing\vel;(IeiI-  only  ;at  .the  ends.   All  fvaVe ;.  ,.;•.". 

the  dia;moiid  fonn  (if  ihaidc  Weir  stri-ps.;  The ;  fife.  1m;ix  i*  of  the    ;    ' 

ratijal  -t.ty  iyj>evi.\.ith.  tSjcdyyp  aii*l  jiile.  >h,ei"t;s;  in  "iV  piece.  a>at^e 

iilsio  th^  cottsid*^.  aiid/ro^f  ^i^^et!?^^^  lii'e  h^x  sljeW*,     ; 

has.;been  the  Wmdard  prri.rtire^^  ff)rsonie  ;".... 

't»ine^;in<l  ha«.  henti  f-'rund  tn  be  \-tir\: ' satisfactory.     It  is  the  cns- 

foni.  when  it  1h:':<  m.e?  iicce-.sary  to  renew  the  side  sheets,  which 

s»f  ivittr.ie  will,  w^-tl  w-.rtewing'.ljcfore' the  cri'W  ii   nmh  r  ordin.iry 

clTcut^si.'ihcs...  to  .cut  -4he   sheet  and  put  the  new   side   sheet    in 


CROSS    S£CTI0X5    OF    PACIFIC    TYPE    LOCOMOTIVE    BOILER: 


•^•> 


\iA  i.M.nr.K.  TOOT. 


AMT'R]c":\\    FX(  IIXKKK     VXlV    R.VfU>!«  >\!r  lr)rK\  \t: 
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1  ractivc  I'Hort  i .  ^v■....>.v••;^■■•.>.• 
\V^.■isIIt  in  wi.rkjjig  f iriit-r;  ; . '.. 
W  (i.cht  oil  ilrivtrs;  ..-.,,... .'./; 
W'liglit  III  li;i'liii.tr' trticic-:  l;'vi'. 
\\cii;l't  iMi  (railing;  fuel;  -./.!: 
Wtiglit  <.•'  tiijiin-.-  :i:kI  icnvicr 
^\  i'.fil  hn-v,  (liivinR-  .i.>v>  .."■..:.• 
\MifVl  l>nsi-.  Utiiil,  ■..'.. /JW. ■".".-. 
WJiect.  bawL-;  engine  jii»l  tvn'drf 


ip' ;\yi»rki«ij{  4..r^k•r■ 


>  •  •  •  ■  I 


KATIOS. 

jTort   ...., 


surface 


V\Vti;lit  m,  ilrivcr*  -i-  tracti\«' 

■  lotal  wtiiilit   -;-  tractive  ctiort . ,  .  , 

l'r;ictiv«-  »lTt,irl   >    i1i,-iiii.  <liivor>i    r-  ho'ilini; 

liital    llr.'.tini;  sjirf.u-t    ~  ,«r;itr   area .  .  .  .  . 

i'iu'l'tix   ;:i';>tins  surt.ici-  -;     lolal   fiiatiii!,'  ~urfacv; 

\\  i-it;lit   ••11   I'ifiviTs    ■     tottil    !u-:itii'.i;   -lUt.Ki-    

I.ital   \Minlit     :-   tiMl'    luntins;.  >urf:w:c. ,.,... 

Vohiiiif    li-'tli    cylin<i»rs.   en.    ft.    .... ,  .i  ..•..;.  . 

i'otal  heaiinp  surface  -r-  vnj.  cyliiulers   .,....•.  ^. 
tlraiic .  af  fa    -i-.  vol.  ■<;ylintk>is.  .';.■..;;; ,  .>.. ; . . . , 


jWr  t!e<it. 


Kinil  .  . .  .  , . .  . .,..»., 
I  tiaiinter  aiVd  t<tr<ikc.  ■. 
Kiinf  iif   v.ilvfs  .i  ,J^  . 

<  iieatiM    tr.-'vyj  .v ." . .  "^ 

<  iiit-i'le  iap  ...  ^V;. . 
Iii>iilf  e1-.-nrancc'  ,  .  .J 
Lead,  tunstapi    .  .••■.-.».. 


CYLIXDEk.*;. 


i  V>  <'•.'»  f*.»  ■ 


:..4  ;5i;fi<Mt   n>sv 

"::..tfiJ;.<M>ij  111*. 
■.;;i.;i.-.'.'.H  il)#. 
,:. ..  4N.r>.Vi  II is: 
..  ,.U.2o<i  ITts. 
.■■;•.  .^-'iT.'VM'  1'.>V- 
, .  .i:i  iu-  1   iu. 

.x;{  ft:-  51;  iji. 

...--.Utit.'  ?■  iff 

^  =;.:■'-■,--■  »■•  ...'.7:16  - 

;. .. .  .,:.»7.m 

. /;;'\.:.\,  .V«,45: 
.•<iv.Vr;  .34:.?"  ' 

:.,:\'^::...M:i'< 

..,^,  .->;■,..■, «i,3»:- 

i i  . ; '.:.  .  Simj»l(? 

>.«»  >.  d^   in. 
A:;,:. . tea!; -iilidr 
.^.-..i ■■.,.. <■•"•?    ir>.  : 
....X^i/Ui  m. . 
,^.'.,V., Vis.  '«!>•■:  ■ 
■  V.  t.  .viyifi.iij- 


'Driv'inp,  (lirii'iett-f .  "Vtr  tirti'.:. :  , :. 
I)riviii.i:.  iiiiekiu>?<."f  tiVv"  '..■.'.. 
iJriv  iiii;  i<iiiT».il>.  niaiiK  'liaiiH  T^.;r 
J !ii\  itiK  (y'lVvivah,  c»iiu;r.<i.  dtaiiu tci 
Kn>:iiif  litici:  \\  heel-;.  .ilJ1tiKt*-.r  .  . 
Kiiijitie   triiek.  ji>uriiaJ-:    ...»  y.  . ...  .,, 

.  .Trirl  iiVsi:  t riick  vv  litcir;.  iliJiirctif . .. 

■.  Tr^ijiiig"  tr.Bc-k,  j*iuraal.*  >'V.i! ... .;..' 

'\\  orkiisg  j»r»r.>-SHrf  ' ,-;  .ji-;.-.-.  „•...  .■ 

.  OulMilci'liattiitiT  ?«f   firVl   rii!c 

Ki''*'><>N.  1<.-i's:th.  :iri'.J   wiJl.'v   ... 

.i-"'Trel><ix  p.latf-.   liijckne's -r ./,  , 

Kircfio-vr  watir  >|'atv.   .  .  ,',  ,.;.;..  ,--. 

Tui.es,  letvutT'  >:--..  .:;.■■:.. ..;r; 

.Heating  ;.<iirfRci,v!ti«i >».>..■ : .-  •  ■  ;.•  ■/ 
•tf  r>a.tiiijr  i  Hrfaci'.  tiri'lt'  '.x   . . .': ." 

■;'.Hectii!g  sf.rface.  watiT  t-vlK.-^ 
Ilejtiiij;  -s;irfnct4  I'tthyy-. ..'.'. : 

.:< irate  iirva    .  ■ .,-  ..'._.'.;'..%  '.'_.■: ;..  .- 

.VVJict'fe  [  Uiai*ii;rcr  . "  •.  .  I^-  i  "•■  -./  ." 
.r<'tiryitijs.  <|iainei-et-,'.'t:'i<|  Ji-nu'ili- 
■\Vater  cai>;:ctly  .->  :\..~,-./.''::'^^h-_. 


w:nti;t-si' 


.■'*.'*    *'.■     •«    *-«    *^*    *    ^««    ■-•    k,*    *    ■'■'•'«   J*'-*   *'\*4|    * '  9    *^   4  ^'j  i        •*•  A 

anH  !*?ngtlj.-. fc  ;,..-.><::.;,".  ,v.iKf  X  13  in. 
•  an.}  1v.hKtU.  .v..-.V.^.V.i..;l.,1»t^'..X  H  jn. 
.. . , ; . ;  .■ij^^u.vv..;  :^'.y^J.^.:V. .  .\v>'33  in. 
. . ,  ...-.■_■,., .  ;■..>_; ;!i.~i:-.'.  .'-i'r.v  •;.• . ^'i-X   Xi  in. 

'.■ ;,..".«,>  '-•**•  • '*  •'••,•.•  '■>"•  ^-y  •■>'V:*^*:t  i.**.fM     Ml.  .,v 
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*  Illustrated  articles. 


NET  EARNINGS  OF  A  LOCOMOTIVE. 


The  discussion  of  Mr.  Toltz's  paper  on  "Steam  vs.  Electric 
Locomotives"  at  the  September  meeting  of  the  New  York  Rail- 
road Club  brought  out  some  very  sane  comments  on  this  subject, 
over  which  there  has  been  so  much  discussion  during  the  past 
year.     One  speaker  pointed  out  that  to  obtain  many  of  the  ad- 


vantages claimed  for  electric  locomotives  there  would  have  to  be 
a  big  improvement  in  the  operating  conditions  of  through  pas- 
senger and  freight  trains.  These  changes  will  take  considerable 
time  during  which  there  will  undoubtedly  be  improvements  in 
the  steam  locomotive,  making  it  a  more  efficient  machine.  At 
present  the  growth  of  the  locomotive  has  surpassed  the  extension 
of  other  factors  in  railroad  operation  and  it  is  probable  that  it 
will  maintain  its  lead.  Another  speaker  stated  that  even  if  the 
fabulous  figures  mentioned  in  the  paper,  as  a  possible  saving  by 
the  application  of  several  devices  to  the  present  locomotive,  could 
be  realized  it  would  make  no  difference  in  the  introduction  of 
electric  locomotives.  They  will  be  used  in  certain  localities  re- 
gardless of  cost.  He  brought  out  the  basic  truth  of  the  whole 
matter  by  saying  "that  a  locomotive  is  valuable  not  for  what  it 
saves  but  for  what  it  earns  above  what  it  costs."  If  electric  lo- 
comotives can  show  greater  net  earnings  they  will  be  used  even 
if  their  operating  expenses  are  much  greater.  Also  in  applying 
improvements  to  steam  locomotives  it  is  the  net  results  that 
should  be  kept  in  view.  It  is  not  sufficent  that  a  device  will 
save  10,  20  or  30  per  cent,  of  the  fueL  It  must  do  it  without  a 
proportional  increase  in  other  expenses.  A  superheater  which 
will  save  15  per  cent,  of  the  fuel  and  water  would  be  of  no  value 
if  it  holds  the  engine  in  the  roundhouse  three  or  four  hours 
longer  than  would  be  otherwise  required  or  if  it  compels  a  re- 
duction of  tonnage  rating,  or  the  cutting  out  of  tonnage  on  the 
road.  The  locomotive  must  do  the  work  it  was  designed  for  first 
and  make  what  saving  it  can  secondly.  While  we  believe  a  net 
saving  can  be  made  with  superheaters,  feed  water  heaters,  vari- 
able exhaust  nozzles,  etc.,  we  do  not  believe  that  it  will  be  made 
by  a  reduction  of  the  present  expense,  but  rather  bv  providing  a 
largely  increased  earning  capacity  with  a  proportionally  smaller 
increased  operating  expense. 


RAILROAD  CLUBS. 


One  of  the  most  important  functions  of  our  railroad  clubs 
should  be  to  get  the  younger  men  interested  and  to  encourage 
them  to  take  an  active  part  in  the  work  of  the  club.  To  attract 
this  class  of  men,  and  most  of  them  are  working  hard  to  get 
started  and  are  not  overpaid,  the  financial  demands  should  be 
kept  at  a  minimum  and  "full  dress"  affairs  and  features  of  this 
kind  should  be  discouraged.  This  holds  true  also  of  a  large 
class  of  capable,  ambitious  men,  such  as  shop  foremen,  who  oft- 
times  form  the  most  valuable  part  of  the  membership.  If  the 
special  features  are  such  as  to  exclude  such  men,  or  to  impose  a 
hardship  upon  them,  it  tends  to  promote  class  distinction  which 
should  earnestly  be  guarded  against.  A  railroad  club  composed 
of  a  few  of  the  higher  paid  officials  and  a  lot  of  supply-men  will 

not  be  of  any  great  practical  value. 

*  ^  m  *  *  *  * 

Some  personal  work  will  undoubtedly  be  required  on  the  part 
of  the  officers  to  stir  up  the  young  men  and  get  them  started. 
Much  may  be  accomplished  by  picking  out  a  few  of  the  most 
promising  ones  and  personally  asking  them  in  advance  to  be 
prepared  to  take  part  in  the  discussion  of  some  paper  in  which 
they  are  specially  interested.  As  a  rule  they  will  feel  honored 
by  such  a  request  and  will  do  their  best  to  "make  good."  After 
two  or  three  such  occasions  they  will  begin  to  feel  more  at  ease 
and  much  may  be  expected  of  them. 

Ordinarily  to  make  a  meeting  a  real  success  the  officers  should 
see  that  certain  persons,  with  an  intimate  knowledge  of  the  topic, 
are  prepared  to  open  the  discussion.  This  practice,  however, 
may  be  easily  overdone.  When  the  entire  discussion  is  "cut  and 
dried"  in  advance,  and  only  a  favored  few  have  an  opportunity 
of  participating,  the  real  usefulness  of  a  club  is  likely  to  begin 
to  wane.  This  does  not  mean  that  members  should  not  care- 
fully prepare  their  discussion  in  advance,  but  that  the  practice 
of  specially  inviting  too  many  to  take  part  and  formally  an- 
nouncing them,  one  after  another,  so  that  there  is  practically  no 
time  for  open  discussion,  should  be  discouraged.  If  members 
would  read  the  paper  of  the  evening  over  carefully  and  prepare 
their  discussion  in  advance  the  proceedings  could  be  improved, 
in  some  cases,  at  least  one  hundred  per  cent 
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The  proceedings  of  the  Society  of  Railway  Club  Secretaries 
:hows  that  three  railroad  clubs  have  gone  out  of  existence  dur- 
ing the  past  year.  The  Pacific  Coast  Club  did  not  survive  the 
San  Francisco  disaster,  the  Southern  &  Southwestern  Club  and 
the  North-West  Club  seem  to  have  both  lapsed  into  a  state  of 
..pathy.  All  three  of  these  have  done  splendid  work  in  the  past 
.nd  it  is  to  be  sincerely  hoped  that  they  will  again  become  active, 
as  nothing  can  do  so  much  toward  getting  the  railroad  men  in 
;he  various  districts  acquainted  with  each  other,  so  that  they  may 
interchange  ideas  and  receive  inspiration.  One  club,  at  least, 
failed  because,  although  there  was  a  good  attendance  at  the  meet- 
ings, the  work  and  responsibility  of  keeping  it  up  seemed  to  rest 
on  one  or  two  men.  Whose  fault  was  this?  It  behooves  the 
members  and  officers  of  each  club  to  study  conditions  carefully 
and  strengthen  up  the  weak  points. 


a  considerable  amount  of  time  will  be  saved  between  the  ar- 
rival at  a  terminal  and  the  time  an  engine  is  ready  for  departure 
and  that  in  addition  there  will  be  a  saving  in  coal  and  labor  of 
from  $i.oo  to  $5.00  per  engine  handled.  At  this  rate  of  saving 
the  additional  cost  of  the  installation  would  be  paid  for  in  a  short 
w'hile. 


DILWORTH  ROUNDHOUSE. 


The  results  of  the  operation  of  the  new  roundhouse  on  the 
Northern  Pacific  Railway  at  Dilworth,  Minn.,  during  the  coming 
winter,  will  be  awaited  with  great  interest.  Just  as  the  machine 
shop  is  the  critical  point  as  concerns  output,  in  most  of  our  rail- 
road shops,  so  the  cinder  pit  is  often  the  critical  point  at  the 
roundhouse,  and  this  is  especially  true  during  the  severe  winter 
weather  in  the  northern  part  of  the  country.  Entire  divisions 
are  often  blocked  during  the  colder,  stormy  weather  because  of 
the  failure  of  power,  due  both  to  overloading  and  to  inadequate 
facilities  for  properly  taking  care  of  the  locomotives  at  the  ter- 
minals. The  Northern  Pacific  is  taking  "the  bull  by  the  horns" 
and  at  a  considerable  expense  has  installed  a  roundhouse  to  re- 
lieve the  troubles  incident  to  the  holding  of  engines  out  of  doors 
until  their  fires  can  be  cleaned  at  the  cinder  pit.  Radical  changes 
have  been  made  from  the  ordinary  methods  of  design  and  these 
will  necessitate  equally  radical  changes  in  the  method  of  handling 
the  locomotives.  The  roundhouse  is  an  experiment,  but  the  in- 
dications are  that  it  will  prove  very  successful. 

Jti  :t'  *  *  *  *  * 

On  the  average,  approximately  half  of  the  delay  and  expense 
to  engines  at  terminals  is  in  handling  them  in  and  out  of  the 
house.  It  is  not  possible  to  reduce  the  time  required  for  repairs 
to  any  extent  so  that  any  material  saving  effected  must  be  in 
the  handling.  The  chief  delay  in  handling  is  caused  by  engines 
arriving  at  the  roundhoue  in  fleets,  and  there  being  only  one  or 
two  ash  pits,  it  takes  a  long  time  to  get  the  last  engine  in  the 
house.  In  a  cold  climate  where  engines  arrive  at  terminals  with 
ash  pans  frozen  up,  it  takes  considerable  time  to  either  thaw  or 
chip  the  ice  out  of  the  pans  so  that  the  fires  may  be  knocked  out. 
The  firemen  are  required  to  bring  engines  into  terminals  with 
good  fires  and  the  boiler  filled  with  water,  because  of  the  neces- 
sity for  keeping  engines  hot  while  they  are  waiting  their  turn  at 
the  ash  pit.  During  the  time  they  are  waiting,  hostlers  burn  a 
great  deal  of  coal  and  use  the  blower  excessively  to  the  injury 
of  the  boiler.  It  very  often  happens  that  engines  go  to  the  ash 
pit  with  a  lot  of  green  coal  and  fresh  fire  which  is  knocked  into 
the  pit  and  the  coal  is  thus  wasted.  While  the  engines  are  wait- 
ing outside,  it  is  impossible  for  machinists  and  boiler  makers  to 
get  at  them  for  repair  work. 

In  the  Dilworth  roundhouse,  the  outside  ash  pit  is  not  to  be 
used  except  in  emergency.  A  positive  order  can  be  issued  which 
will  prohibit  having  an  engine  outside  the  house  to  exceed  thirty 
minutes  after  its  arrival  at  the  terminal,  provided  there  is  a  va- 
cant pit  in  the  house  for  it.  As  soon  as  the  engine  arrives  at  the 
terminal,  it  will  be  given  coal,  water  and  sand  and  run  immedi- 
ately into  the  house.  If  the  boiler  is  to  be  washed  out,  the  fire 
will  be  knocked  into  the  pit  at  once.  If  not,  the  fire  will  be  left 
in  the  firebox  to  die  out  gradually  and  when  dead  the  ashes  will 
be  knocked  into  the  pit.  Keeping  the  fire  in  an  engine  until  it 
dies  out  will  be  an  advantage  to  the  flues  as  a  more  uniform 
temperature  will  be  maintained  in  the  boiler.  It  will  also  gen- 
erate more  or  less  steam  for  use  in  heating  the  house  or  heating 
water  for  washing  out.  By  allowing  the  fire  to  die  out  in  the  fire- 
boxes it  is  thought  that  there  will  not  be  much  trouble  on  ac- 
count of  smoke  and  gas  in  the  roundhouse.     It  is  estimated  that 


THE  APPRENTICE  QUESTION. 


The  first  conference  of  the  apprentice  instructors  of  the  New- 
York  Central  Lines  marks  the  first  milestone  in  the  movement 
for  improved  apprenticeship  conditions  on  tliat  system.  This 
new  system,  based  on  broad,  common  sense,  rational  lines,  has 
become  well  established  and  while  much  still  remains  to  be 
accomplished  the  splendid  progress  made  thus  far,  and  the 
strong  organization  which  has  been  built  up,  promises  well  for 
the  future.  %',V;^V'..;; 

The  first  question  which  will  undoubtedly  suggest  itself  to 
those  who  are  studying  conditions,  with  a  view  of  establishing 
a  similar  organization,  will  be:  Where  did  the  drawing  and  shop 
instructors  come  from?  How  were  they  selected?  The  answer 
reflects  considerable  credit  on  those  in  charge  of  the  work  on 
the  New  York  Central.  In  every  case  the  men  were  selected 
from  the  force  at  the  local  shops — the  drawing  instructor  being, 
in  most  cases,  a  shop  draftsman;  the  shop  instructor  a  mechanic, 
who  was  not  only  master  of  his  trade  and  acquainted  in  a  general 
way  with  the  allied  trades,  but  a  man  who  could  understand  boys. 
They  are  all  practical  men  and  some  of  them  have  had  to  study 
hard  to  keep  up  with  the  school  work  and  yet,  to  a  man,  they 
have  been  remarkably  successful.  Is  not  this  a  reflection  on  those 
companies  who  are  continually  going  outside  of  their  own  organ- 
ization to  find  men  for  special  work?  Is  it  because  the  proper 
men  are  not  already  at  hand,  or  is  it  because  the  management 
is  not  big  enough  to  find  them? 

The  instructors  are  urged  to  think  for  themselves  and  not  to 
depend  to  too  great  an  extent  upon  the  detail  instructions  laid 
down  by  the  central  organization.  Many  problems  come  up  which 
require  individual  treatment.  The  instructors  are  in  direct  con- 
tact with  the  boys  and  can  see  whether  the  work  arranged  at 
headquarters  is  accomplishing  the  desired  result.  They  are, 
therefore,  encouraged  to  criticise  and  suggest  improvements  and 
the  following  out  of  such  suggestions  has  added  greatly  to  the 
success  of  the  work.  This  freedom  of  expression  on  the  part  of 
the  instructors  was  especially  noticeable  at  the  conference  and 
was  undoubtedly  responsible  for  bringing  out  such  a  large 
amount  of  good,  practical  information. 

We  make  no  apologies  for  devoting  so  much  space  to  the 
apprentice  question  in  this  issue.  It  is  one  of  the  most  impor- 
tant now  before  the  railroads  and  industrial  concerns  of  this 
country  and  they  need  all  the  help  they  can  possibly  get  to 
assist  them  in  handling  it  properly.  The  proceedings  of  the  con- 
ference form  a  valuable  record  of  the  difficulties  surmounted 
during  the  beginning  of  the  work  and  suggestions  as  to  future 
conduct. 

*  ♦  *■'.":■••■    -••-  *  »  ♦ 

In  establishing  an  apprentice  system  two  things  must  be  care- 
fully avoided.  Do  not  make  the  entrance  requirements  too  hard 
and  do  not  try  to  cover  too  mucli  ground  in  the  educational 
work.  Remember  that  the  prime  object  is  to  make  good  me- 
chanics and  that  the  turning  cmt  of  foremen  and  higher  officials 
is  purely  incidental.  If  you  have  nothing  but  high  school  gradu- 
ates for  apprentices  you  will  gain  but  very  few  mechanics,  for 
such  men  are  usually  fitted  for  better  positions  after  they  have 
received  their  practical  training.  If  you  insist  on  covering  too 
much  ground  you  will  discourage  and  drive  out  the  slower  boys, 
and  these  are  just  the  ones  who  will  make  the  future  men  in 
the  ranks.  Good,  conscientious  work,  in  encouraging  and  help- 
ing men  of  this  kind  to  gain  a  broader  view  of  their  work  and 
their  place  in  the  organization,  and  most  important  of  all  to  teach 
»them  to  think  for  themselves,  will  produce  untold  future  results. 
******* 

The  moral  training  of  the  apprentices  should  not  be  neglected, 
in  fact  it  should  be  one  of  the  most  important  features  of  the 
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system.  The  work  which  is  being  done  along  these  lines  is 
clearly  brought  out  in  the  two  papers  by  Mr.  Rausch.  The  in- 
structor to  bring  about  such  results  must  be  a  clean,  clear  cut 
man  morally,  with  a  big  heart  and  a  kindly  feeling  for  the  boys. 

Possibly  the  most  interesting  part  of  the  conference  was  the 
discussion  of  the  practical  benefits  derived  from  the  school  work. 
The  New  York  Central  was  not  looking  for  immediate  results 
when  it  started  the  new  apprentice  system.  The  management 
was  far  sighted  enough  to  look  five,  ten,  or  fifteen  years  ahead, 
feehng  sure  that  they  would  be  amply  repaid  at  that  time.  Four 
hours  of  working  time  devoted  to  school  work  each  week  by 
each  apprentice  amounts  to  quite  an  item,  but  apparently  the 
practical  returns  already  at  hand,  due  to  the  school  work  alone, 
do  much  to  off-set  this.  In  this  connection  it  is  important  to 
note  that  although  a  shop  instructor  has  not  as  yet  been  appoint- 
ed at  the  0<wego  shops,  important  practical  results  are  evident, 
which  must  be  almost  entirely  due  to  the  school  training  which 
the  apprentices  have  received. 

*  *  *  *  *  *  * 

.•\t  the  October  meeting  of  the  American  Society  of  Mechanical 
Engineers,  Prof.  J.  P.  Jackson  of  State  College.  Pa.,  presented  a 
paper  on  collcffc  and  apprentice  training.  This  dealt  largely 
with  what  on  our  railroads  has  been  known  as  special  appren- 
ticeship, or  the  training  of  the  college  graduate.  Fortunately 
most  of  the  railroads  are  doing  away  with  this  and  the  technical 
graduate  is  taken  into  the  shop  on  the  same  basis  as  the  regular 
apprentice  and  his  advancement  depends  entirely  upon  his  ability. 
The  right  time  for  a  college  man  to  receive  his  practical  training 
is  previous  to  or  in  connection  with  his  college  work.  The  second 
alternative  is  a  difficult  one  to  fulfil  unless  the  students  take 
things  into  their  own  hands  and  get  their  practical  experience 
during  summer  vacations  and  by  taking  a  year  or  two  off  for  it. 
during  the  college  course.  The  University  of  Cincinnati  has 
adopted  a  method  by  which  the  students  spend  alternately  two 
weeks  in  the  class  room  and  two  weeks  in  the  works  of  local 
manufacturers.  Their  summer  vacations  are  also  spent  in  the 
shops.  The  course  is  six  years  long,  and  without  any  question 
it  will  graduate  real  engineers.  The  proper  relation  between  the 
college  man  and  the  regular  apprentice  is  clearly  brought  out  in 
the  following  extract,  which  is  taken  from  remarks  made  by  Mr. 
G.  M.  Basford  in  discussing  Prof.  Jackson's  paper. 

'Tt  is  well  to  provide  for  the  college  man;  it  is.  however,  a 
mistake  more  serious  than  most  of  us  can  now  realize  to  pro- 
vide for  them  unless  we  have  previously  put  our  shop  recruiting 
system  for  the  workmen — the  men  w  iio  do  our  work — upon  a 
proper  Ixtsis.  1  cannot  find  the  words  to  say.  as  it  ought  to  be 
said,  that  college  graduate  apprenticeship  is  wrong  from  every 
standpoint  unless  based  upon  and  preceded  by  a  proper  recruit- 
im?  system  and  what  we  generally  understand  by  the  term,  "regu- 
lar apprenticeship." 

"If  we  have  a  proper  regular  apprenticeship  system  we  have 
a  moral  right  to  deal  with  college  graduate  apprenticeship.  If 
we  have  not  such  a  system,  we  have  no  such  right  and  we  are 
making  an  error  for  which  we  shall  in  time  pay  dearly.  It 
is  easy  to  realize  that  this  is  not  a  proper  sentiment  to  eNprcs>. 
but  a  warning  i?  evidently  needed  lest  we  build  our  pyramid  upon 
its  apex.  We  stand  in  need  of  captains  and  a  few  subordinate 
oHicers,  but  we  stand  in  greater  need  of  an  intelligent  rank  and 
file.  In  developing  the  first  class  let  us  not  kill  the  second.  If 
we  had  a  good  organisation  ."s  t(>  the  rank  and  file,  the  captain- 
and  subordinate  officers  would  not  constitute  a  problem.  //  is 
from  the  rank  and  file  that  wc  ah^'ays  Ihk\'  and  aki'oys  will 
dcT-clot'  leaders.  We  shall  suffer  iti  the  lon.^  run  for  any  ffolicv 
tchich  tends  in  any  x^-ty  to  diseounti^e  anihitian  in  the  lorf^e  class 
of  men  upon  zcliotu  xije  must  rely.  The  best  we  can  do  for  an 
industrial  organization  and  for  everyone  who  enters  it  is  to  put 
recruits  upon  an  actual  rather  than  an  artificial  footing,  allow- 
insr  everyone  to  make  his  place  in  the  organization  in  competition 
with  everybody  else.  The  company  already  alluded  to  has  for 
two  years  made  a  practice  of  taking  college  men  in  as  workmen 
at  a  living  wage  with  no  promises  and  no  special  privileges.  The 
plan  is  working  well  and  promises  well.'' 
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To  THE  Editor: 

Many  readers  of  your  valued  periodical  are  very  busy  men 
and  can  give  but  ver>'  little  time  toward  thoroughly  digesting  the 
various  articles  which  are  published.  Occasions  are  continually 
arising,  where  a  remembrance  of  certain  articles  is  of  great  value, 
especially  where  a  similar  design  or  process  is  contemplated,  but 
unless  a  thorough  index  has  been  provided,  under  properly  clas- 
sified headings  and  subheadings,  it  is  difficult  to  locate  what  is 
desired. 

The  annual  index,  published  in  the  December  number  of  the 
.A.MERic.\x  Engineer,  is  very  complete,  listing  each  article  under 
different  alphabetical  headings,  but  it  is  not  so  easy  to  locate  an 
article,  or  series  of  articles  on  anj-  subject,  as  would  be  the  case 
if  the  index  was  made  up  under  classified  headings,  suitable  for 
a  card  index  system.  The  writer  has  evolved  such  an  index,  and 
has  frequently  found  the  benefit  of  it,  where  discussions  as  to 
the  practice  of  other  railroads  in  regard  to  locomotives  or  ma- 
chinery were  being  held  and  reference  to  various  illustrations 
and  articles  bearing  on  the  question  at  issue  was  desired.  The 
saving  in  time  was  considerable  and  the  sense  of  satisfaction  at 
being  able  to  readily  locate  the  desired  information  was  worth 
all  it  cost  to  attain. 

From  the  arrangement  of  index  headings  and  subheadings 
herewith  submitted,  you  will  notice  that  each  general  heading  is 
numbered,  and  the  various  subheadings  are  indicated  clearly  by 
letter.  This  has  been  done  so  that  a  chief  draftsman  or  other 
official,  whose  duty  it  is  to  care  for  the  technical  library  of  an 
office,  can  indicate  by  marking  in  pencil,  both  by  number  and 
letter,  just  under  which  general  heading  and  subheading,  any 
subject  is  to  be  indexed,  and  can  then  turn  the  journal  over  to 
a  clerk  for  proper  indexing.     In  order  to  do  this  he  must  have  a 

CARD   INDE.X   HEADINGS   AND   SUBHEADIXG.S. 

1 — Locomctive  Illustrations. 

0-4-0  Class. 

0-6-0 

0-6-0       "     — etc.,    following    the    American    Locomotive    Com- 
pany Classification. 
2 — Locomotive  Detail  Illustrations  and  Descriptions. 

a — boilers. 

b — grate  riggings. 

c — ash  pans. 

d — front  end  arrangement. 

e — superheaters. 

f — boiler  fittings. 

t; — frames  anil   details. 

h — running  gear. 

i — cylinders  and  valves. 

j — valve  gear. 

k — brakes. 

1 — tenders. 
3 — Articles  on  Locomotive   Design  and  Details. 

a — detail    parts    (designing   of). 

h^tractive  power  and  sttaminp  capacity. 

c^-compound   locomotives.  ■..-.••.•    ■.  ;..:■/-. 

d — data  on   fuel   (in  relation  to  firebox  size)^         '  •,"■.'■ 

e-— boilers  and  boiler   maintenance. 

f — cylinders  and   valves  and   valve  gears. 

g — lubrication. 

h — comparative  sizes  of  locomotives. 
4 — Article-?   on    Locomotive   Operation. 

a^energy  ind  friction. 

1) — road  tests. 

c — l>ig   engines  in  service. 

d — boiler   and   flue  troubles. 

e — allowances  for  wear. 

f — fuels,  firing  and  water  supply. 

e — tr.nin  resistance  and  tonnage   rating. 

h — brakes. 

i— cost  of  repairs. 
"i  -  Railw.Tv    Track    Dnta. 
6—  Railway  Transportation. 

a — overloading  and  eneine  failures. 

b — adiuFted  tonnage  rating. 

c — test  runs.  • 

(! — train  operation  and  its  cost. 

e — railroad  statistics. 
7 — Car  Illustrations. 
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8 — Car   Detail   Data. 

a — wheels. 

b — truck  and  journal  boxes. 

c — draft  gear  and  couplers. 

d — center  plates  and  side  bearings. 

e — body  details.  -         .       -.    . 

f — brakes  and  details.  ■'■'■';.•' .7-" 

9— Steel   Car   Data.  V-  V.^,;>..  .', 

a — steel   car   illustrations.     ■ "     •    • - 

b — steel  car  development   and  construction  data. 
iO — Cost   Data  of  C'ars.  _.       ,_ 

]1 — Articlts  on  Machinery.  -     •"::■'■■, 

a — machinery  illustrations. 

b— gas   furnaces  and  gas  jfngiitcs.    .      , 

c— oil  furnaces.         ■:'■';■ '.  ,.'..■'.  '  ■  J-.  \   ;'■  ' 

d — forcing  machinery.  ■■■■■■•V-^';' 

e — hydraulic  machinery.  "'•'■' 

f — pneumatic   tools,   hoists,    etc. 
.   g — air  compiessors. 

h — jigs,  chucks,  etc.  ";■..•.:■  .'•■•- -v 

1 — general  shop  machinery  equipment. 
12 — Motor  Drive  Applications. 
13 — Electrical  Data 

a — power  required  to  drive  machinery. 

b — electrical  fixtures,  etc. 

c— systems  of   electric   driving   in  shops. 

d — motors  and   generators. 
14— Shop  Operations,  etc. 

a — shop  machinery   operation   data. 

b — shop  processes. 

c — machinery   output.  i     . 

d — feeds  and  drivts.  i;.:'.:::.^;. 

e — operation  cost  data.  '"  V>.\-"'.;- 

f — cutting  speeds. 

g — lubrication  of  tools  and  mrchinery. 

15— Tool  Data.  .     ..^  .-■ 

,,  ,  ';■.■    '•  .  .•..  ■>■■■■'  ■.;•  ■:■'•.• " ' 

a — small  tools.  ■■■.•''   ■■•;  ■  v'V'-""''^'''-! 

b — tool  steels.  ,:•.'•  ^  .'-■'-■..;■ 

16 — Shop  Organization  and  Methods.;;;,^'.'"  ;.; ' 

a — shop   organization.  ;    « 

b — railroad  shop  management. 

c — apprenticeship  systems. 

d — distribution  of  work.  ^''•\  .>;: 

e — piece  work,  etc. 

f — round  house  and  shop  betterment. 
,17 — Shop  Layouts,  etc.  .•--."•     ■..'  . 

a — shop  layouts.  *'■'.     •  '  ^-t;. 

b — round  house  layouts.       v!   ';• 
18 — Shop  Buildings.  „..:.;•,'•. 

a — shoj)  buildings.  •'■'"■■'"■■■;,'..■; 

b — coal  and  ash  conveyors.       ■'••".;':•.■.. 

c — ventilation. 

d — heating  and  lighting  systems. 

e — track  arrangement — locomotive  shops. 

f — shop  equipment  (cranes,  etc.). 

g — fire  risks.  ■,.■;■•.,.'■■;. 

h — oil   litorape.  -    '"      ' 

19 — Power  House   Data. 

a — illustrations. 

b — steam  encine  power  plant. 

c — gas  engine   power   plant.        . . .  •    :■. ' 

d — terminal   yard  power  plant. 

e — power  factors  in  railroad  shops. 

f — niot.irs  and  generators.  ■■  '  ■ 

20 — General  Machinery  Data.  '"•!''• 

a — working  formula  for  machinery  parts. 

b — data  on  materials  of  machinery   and  locomotives. 

c — data  on  materials  of  buildings.  '     ..'^    •':■ 

d — 'lata  on  materials  of  cars. 
31 — Miscellaneous    Articles,    not    included    in    above    headings    and    sub- 
divisions. -    .;'.'•■■;■"•- -W  •;.■!■'    ■■     ■  ■^;' ."=.■■:;•.••  "j'vJ  •■■;--■,'■--'■.■■':.:'  .;■ 


THE    RELATION    BETWEEN    THE    MECHANICAL    AND 
THE  STORE  DEPARTMENTS.* 


copy  of  the  index  arratigemcnt  before  him.  since,  in  some  cases, 
the  article  will  permit  of  being  listed,  and  should  be  listed,  under 
several  general  headings,  as  provided   for  by  the  subheadings. 

Following  out  this  system  of  indexing,  in  connection  with  the 
technical  journals,  will  provide  a  working  library  which  is  al- 
ways available.  Without  it  more  time  would  be  consumed  in 
searching  for  what  is  wanted,  than  could  be  devoted,  to  it  in 
many  cases.  '''''  '■'  ^■■ 

It  is  hardly  necessary  to  call  attention  to  the  fact  that,  by 
proper  provision  on  the  index  card,  articles  on  the  same  subject 
from  a  number  of  different  journals  can  be  indexed,  giving  an 
instant  possibility  of  comparison,  if  desired. 

The  index  arrangement  is  submitted  with  the  hope  that  other? 
may  find  it  advantageous  to  adopt,  even  though  it  does  mean 
considerable  work  to  compile  it  for  several  volumes  at  one  time, 
since  the  advantag«s  will  be  found  to  more  than  oflFset  any  labor 
in\iolved. 

Eng'r  of  Tests,  P.  &  R.  Ry.  Chas.  A.  Bing.\m.\n. 


•*r- 


Bv  H.  W.  Jacobs. 


The  mechanical  department's  conception  of  an  ideal  store  de- 
partment is  one  that  can  fill  immediately  each  and  every  requisi- 
tion. To  do  this,  the  store  department  must  carry  a  complete 
stock,  the  individual  items  of  which  are  obtained  either  in  the 
market  or  from  the  shops  of  the  system.  To  accomplish  this 
the  store  department  must  make  use  of  its  previous  records,  de- 
termining how  much  and  what  stock  to  carry,  and  mast  also  be 
informed  by  the  mechanical  department  concerning  future  de- 
mands, changes  in  engine  locations  and  changes  in  standards.  In 
addition,  the  mechanical  department  should  have  confidence : 

(i)  That  the  store  department  will  take  care  of  each  and  every 
call  for  material. 

(2)  That  requisitions  will  be  promptly  filled. 

(3)  That  requisitions  will  be  filled  correctly. 

The  stock  in  hand  is  the  matter  of  greatest  importance  in  even- 
store  house.  The  aim  should  be  to  have  a  small  live  stock  with 
as  little  money  as  possible  tied  up  and  at  the  same  time  be  able 
to  fill  requisitions  as  presented.  The  store  department  might 
come  up  to  all  requirements  from  the  mechanical  point  of  view 
and  yet  be  inefficient  from  the  standpoint  of  the  owners  of  the 
road.  Too  much  stock  on  hand  is  almost  as  much  of  a  waste 
of  money  as  not  enough,  not  enough  meanhig  loss  of  money 
through  delays  to  engines  and  cars  on  the  repair  track,  waiting 
for  material  to  be  bought  or  made,  and  too  much  meaning  a  loss 
of  interest  on  money  invested,  deterioration  in  value  on  perish- 
able articles,  and  danger  of  much  of  it  becoming  obsolete  and 
worthless  through  change  of  standards. 

The  railroad  that  does  not  carry  a  full  stock  of  material  in 
the  hands  of  an  efficient  store  department  is  very  short-sighted. 
I  find  that  if  the  store  department  does  not  carry  the  necessary 
amount  of  stock  each  gang  boss,  roundhouse  foreman,  shop  su- 
perintendent and  master  mechanic  takes  it  upon  himself  to  run 
his  own  little  private  store  house  for  his  needs,  as  he  sees  them. 
This  means  an  innumerable  number  of  duplications,  no  records 
or  system  and  much  time  wasted  hunting  for  material  supposed 
to  exist,  but  which  either  never  did  exist  or  has  been  lost.  An 
efficient  store  department  can  reduce  the  quantity  of  stock  by 
taking  complete  charge  of  it,  keeping  complete  records  of  its  lo- 
cation and  distributing  it  geographically  to  correspond  with  the 
class  distribution  of  engines.  The  mechanical  department  can 
further  aid  the  store  department  to  reduce  the  quantity  of  stock 
required,  and  also  the  value  of  it,  by  standardizing  all  material 
to  the  greatest  possible  extent. 

Standardization  reduces  quantity.  As  an  example,  if  of  one 
hundred  classes  of  engines  the  main  rod  kej-  is  different  for  each 
class,  the  store  department  must  carry  at  least  three  himdred 
keys  to  protect  everj-  engine ;  if,  however,  these  keys  were  stand- 
ardized so  that  one  style  of  key  would  do  for  every  engine,  then 
a  stock  of  fifty  keys  would  be  ample  to  protect  all  of  the  one 
hundred  classes.  Standardization  reduces  cost,  as  large  quanti- 
ties of  duplicate  pieces  are  ordered  at  one  time  and  consequently 
the  cost  of  manufacture  per  piece  can  be  materially  decreased. 
There  is  little  to  be  gained  in  making  standard  parts  unless  these 
parts  are  to  be  made  in  quantities  and  distributed  by  an  efficient 
store  system. 

Standardization  also  permits  of  going  into  the  open  market  for 
standard  parts.  This  is  more  the  province  of  the  purchasing 
department  than  the  store  department,  althougn  the  store  and 
mechanical  departments  are  both  concerned  in  the  value  of  their 
material. 

I  have  said  the  mechanical  department  will  not  order  anything 
unless  they  need  it.  This  stat^metit  should  be  modified,  for  un- 
less close  watch  is  kept  of  the  foremen  making  requisitions  they 
will  continually  order  from  two  to  three  times  what  is  needed  in 
their  great  caution  to  protect  themselves.  It  is.  however,  hardly 
in  the  province  of  the  store  department  to  dictate  as  to  what  the 
foremen  shall  order  unless  they  are  ordering  material  which  is 
not  standard. 


*  KxtractB  from  4  fii^pieir  presented  before  the  Railway  Storekeepers'  Asso- 
ci!iti:in.        .'.r.-V-:'-"-' ■■      ;■;'•■•■--  .'.:;■:'::"  ■.':■ 


436 


AMERICAN    ENGINEER   AND    RAILROAD    JOURNAL. 


The  mechanical  department  should  aid  the  storehouse  to  have 
a  competent  person  pass  on  all  requisitions  and  see  that  only  the 
required  amount  and  class  of  material  is  ordered.  At  a  certain 
point,  where  shops  are  located,  which  I  have  in  mind,  this  official 
is  known  as  the  material  supervisor  and  the  results  of  his  work 
have  been  a  decided  decrease  in  the  amount  of  material  ordered 
for  engines  being  repaired. 

I  have  said  that  the  ideal  storehouse  should  till  every  requisi- 
tion when  presented.  This  means  that  everything  should  be 
carried  in  stock  and  all  requisitions  filled  from  stock.  I  would 
have  the  store  department  return  to  the  maker  every  requisition 
it  cannot  fill  in  three  days,  or  a  reasonable  length  of  time,  and 
with  the  return  should  be  a  notice  as  to  when  it  was  expected 
this  material  would  be  in  stock. 

The  maker  of  the  requisition  then  makes  his  plans  to  meet 
existing  conditions.  If  there  is  no  chance  to  get  the  material  un- 
til some  time  long  after  he  needs  it,  he  will  make  arrangements 
to  use  something  else.  If,  on  the  other  hand,  the  material  is 
expected  in  stock  soon  enough  to  meet  his  needs  he  will  send 
another  requisition,  or  return  the  first  one  at  a  later  date. 


the  lower  header  having  an  opening  to  the  atmosphere.  The 
feed  water  circulates  around  the  outside  of  the  tubes. 

On  leaving  the  pump  the  water  traverses  in  succession  two 
other  heaters,  one  on  either  side  of  the  smoke  box.  The  one 
on  the  right  is  divided  into  two  compartments  by  a  partition,  so 
that  the  water  traverses  twice  the  length  of  the  heater  in  passing 
through.  It  then  goes  to  the  left  heater  in  which  there  is  no  di- 
viding partition.  These  two  heaters  are  heated  by  part  of  the 
exhaust  steam  from  the  cylinders.  From  these  the  water  passes 
to  the  larger  heater  in  the  f^ont  end,  which  consists  of  an  annu- 
lar chamber  containing  265  tubes  i  in.  diameter  and  18  in.  long, 
arranged  in  three  concentric  rings  and  heated  by  the  exhaust 
gases  passing  through  the  tubes.  The  total  section  of  the  heater 
tubes,  which  is  but  little  larger  than  the  section  of  the  smoke- 
stack, is  entirely  utilized,  and  their  position  in  reference  to  the 
fire  tubes  assures  a  perfect  separation  of  the  escape  gases  to  the 
interior  of  all  of  them.  From  this  heater  the  water  passes  to 
the  boiler  through  the  usual  check  valves. 

Tests  which  have  been  made  with  this  heater  show  that  feed 
water  at  68  degs,  F.  in  the  tender  is  heated  up  to  80  degs.  in  the 
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TREVITHICK  FEED  WATER  HEATER. 


There  was  exhibited  at  the  Milan  Exposition  an  eight-wheel 
locomotive  owned  by  the  Egyptian  State  Railways,  which  was 
equipped  with  a  feed  water  heater  designed  by  Mr.  F.  H.  Trevi- 
thick,  locomotive,  car  and  wagon  superintendent.  This  locomo- 
tive has  cylinders  approximately  17^  x  26  in.;  75  in.  drivers 
and  carries  196  lbs.  steam  pressure.  Its  total  weight  is  23,480 
lbs. 

The  accompanying  illustration,  showing  part  of  the  locomo- 
tive and  feed  water  heater,  as  well  as  the  following  description 
of  its  operation  and  construction,  is  taken  from  the  Revue  Gen- 
erale  des  Chemin  de  Fer,  in  the  August  and  September  issues  of 
which  will  be  found  a  very  complete  description  of  all  the  loco- 
motives and  railway  material  exhibited  at  the  Exposition. 

The  feed  water  is  drawn  from  the  tender  and  forced  into  the 
boiler  by  means  of  a  horizontal  duplex  pump  located  on  the  right 
side  just  ahead  of  the  cab.  This  pump  takes  steam  at  boiler 
pressure  and  delivers  its  exhaust  into  the  first  section  of  the 
feed  water  heater,  which  is  located  on  the  suction  side  of  the 
pump.  This  first  heater  is  vertical  and  contains  nineteen  5^  in. 
tubes,  which  are  connected  to  headers  at  each  end.  the  upper 
header  being  connected  to  the  exhaust  pipe  from  the  pump  and 


first  healer,  raised  to  159  degs.  in  the  second  heater,  to  193  degs. 
in  the  third  heater  and  leaves  the  smoke  box  heater  at  about 
270  degs.  F.    The  estimated  saving  in  fuel  is  about  16  per  cent 

A  brief  description  of  this  feed  water  heater  was  given  in  a 
paper  by  Mr.  Max  Toltz,  presented  before  the  New  York  Rail- 
road Club  at  the  September,  1907,  meeting.  The  description 
there  given  was  taken  from  a  German  paper,  and  gives  some- 
what different  temperatures  in  the  different  sections  of  the 
heater.  It  also  states  that  the  saving  in  coal  is  over  20  per  cent. 
In  discussing  this  re-heater,  the  author  of  the  paper  suggested 
that  the  third  section  of  the  heater,  where,  according  to  the 
figures  there  given,  the  water  is  raised  from  180  degs.  to  230 
degs.  F..  should  have  trays  instead  of  pipes,  upon  which  all  sedi- 
ment and  other  matter  could  be  deposited  and  thus  the  heater 
could  be  made  to  act  as  a  feed  water  purifier.  It  would  be  neces- 
sary in  that  case  to  reduce  the  velocity  of  flow  considerably 
through  this  heater  in  order  to  give  the  precipitate  a  chance  to 
settle  upon  the  trays.  These  trays  could  be  arranged  for  easy 
removal  and  cleaning. 


Block  Signals  on  Union  Pacific  Railroad. — This  road  has 
in  operation  496  miles  of  single  and  244  miles  of  douWe  track 
equipped  with  electric  automatic  block  signals. 
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EXPERIMENTAL    ELECTRIC    LOCOMOTIVE,   PeXXSyLVANlA    RAlLRO.Ul. 


ELECTRIC   LOCOMOTIVES    FOR    THE    PENNSYLVANIA 

RAILROAD. 


With  a  view  of  determining  the  type  best  adapted  to  pulling 
its  heavy  passenger  trains  through  the  Xew  York  tunnels,  the 
Pennsylvania  Railroad  has  in  progress  a  series  of  experiments 
upon  electric  locomotives  on  its  West  Jersey  and  Seashore  Di- 
vision and  the  Long  Island  Railroad. 

Of  the  direct  current  locomotives  now  undergoing  tests,  one 
is  equipped  with  four  350  horse-power  geared  motors  and  the 
other  with  four  gearless  motors.  The  locomotive  with  gearless 
motors  has  one  of  its  trucks  equipped  with  two  320  horse-power 
motors  supported  by  springs  from  the  main  journals  and  wholly 
independent  of  the  truck  frame,  while  the  other  truck  has  two 
300  horse-power  motors  rigidly  fastened  to  the  truck  frames. 
This  arrangement  will  demonstrate  the  advantages  of  the  two 
methods  of  motor  suspension  under  the  same  conditions  of  ser- 
vice. 

In  exterior  appearance  the  two  locomotives  are  almost  iden- 
tical. The  trucks  are  of  the  four  wheel  type,  having  frames 
placed  outside  the  wheels,  with  pedestal  boxes  and  adjustable 
wedges  similar  to  those  used  in  locomotive  practice. 

On  account  of  their  short  wheel  base  the  trucks  have  a  ten- 
dency to  tilt  in  operation,  and  thereby  shift  a  portion  of  the 
effective  load  from  one  pair  of  wheels  to  the  other.  By  an  in- 
genious automatic  switching  mechanism  the  power  delivered  by 
the  motor  on  the  heavily  loaded  axle  is  increased  and  the  power 
delivered  by  the  motor  on  the  lightly  loaded  axles  diminished, 
in  proportion  to  the  difference  in  axle  loads.  By  this  expedient 
the  pulling  power  of  the  locomotive  is  said  to  be  increased  25 
per  cent.  '-^  "  ' "/' 

The  outer-end  casting  of  each  truck  carries  the  coupler,  draft 
spring  and  buffer  arrangement,  so  that  strains  caused  bjf-  push- 
ings,  pulling  and  buffing  are  taken  directly  by  the  truck  frames  and 
do  not  come  upon  the  underframe  of  the  cab,  except  as  they  are 
transmitted  between  bolsters  through  the  center  sill.  In  order  to 
allow  sufficient  lateral  play  when  the  locomotive  is  coupled  to  a 
long  passenger  car  with  considerable  overhang,  the  coupler  head 
has  a  free  movement  of  15  inches  on  either  side  of  the  center 
line  of  the  truck.  To  facilitate  coupling  and  uncoupling  on 
curves,  the  coupler  can  be  swung  sideways  and  its  uncoupling 
pin  raised  by  means  of  levers  at  the  end  of  the  cab,  which  can  be 
operated  from  the  platform. 

The  driving  wheels  are  56  in.  in  diameter  with  removable  tires 


secured  by  retaining  rings.  They  are  carriea  on  axles  8  in. 
in  diameter  at  the  center,  provided  with  6  x  11  in.  journals. 

The  spring  rigging  is  of  the  locomotive  type,  with  semi-ellip- 
tical springs  over  the  journal  boxes,  and  equalizers  between  the 
springs.  To  prevent  teetering  the  equalizer  beam  is  not  pro- 
vided with  a  fixed  fulcrum,  but  instead  supports  two  nests  of 
helical  springs,  which  in  turn  help  to  support  the  truck  frame. 

The  collector  shoes  are  attached  to  the  four  end  journal  boxes, 
and  are  made  of  two  castings  forming  a  spring  hinge,  with  one 
wing  lying  in  a  horizontal  plane,  and  sliding  on  top  of  the  third 
rail.  The  current  passes  from  the  third  rail  through  the  collector 
shoes  and  the  heavy  cables  to  the  fuse  boxes  located  near  the 
shoes.  ''■'■').  '^^^  v"  ./ 

The  cab  is  entirely  of  metal ;  its  underframe  is  composed  of  a 
center  sill,  built  of  two  lo-inch  channels,  side  sills  of  7  x  3^$ 
in.  angles,  plate  bolsters  and  end  sills.  Within  the  cab  the  ap- 
paratus is  distributed  along  the  sides,  leaving  a  passage  way 
through  the  middlCi ;     v    '  • . 

The  locomotive  control  mechanism  is  of  the  Westinghouse 
electro-pneumatic  type,  in  which  the  switches  are  operated  by 
air  pressure.  This  pressure  is  controlled  by  valves  actuated  by 
a  control  magnet  on  a  14  volt  circuit,  which  circuit  in  turn  is 
controlled  by  the  master  controller.  The  control  mechanism  is 
in  duplicate  and  is  placed  in  diagonally  opposite  corners  of  the 
cab.  The  current  for  operating  the  control  magnets  is  obtained 
from  storage  batteries,  of  which  there  are  two  sets,  one  for  use 
while  the  other  is  being  charged.  These  batteries  are  charged 
by  placing  them  in  series  with  the  motor  of  the  air  compressor. 

The  equipment  includes  hand,  straight  air,  automatic  and  high 
speed  brakes  and  the  locomotives  have  the  following  general 
dimensions:  ;'.;•;  . 

Diameter    of   driving   wheels 56    in. 

Axles    8    in. 

Journals    ....••» ®  "^  ^^  P- 

Length   over  couplers 87   ft.    10^    m. 

Wheel   base  of  truck < . .  ..,»..■.;.. P   ft-   •   j"- 

Total  wheel  base ..,.-....k;..  .•.......'..■.»....  .26   ft.   1  in. 

Extreme  width   of  cab ......10   ft.   Wt,   in. 

Extreme   height    1*    ft.   5fi   in. 

Weight   (with   geared  motors) 175.100   lbs. 

Weight   (witli  ge.irless  motors) 195,200  lbs. 

Master  Car  Builders'  Letter  Ballot.— Of  the  io8  recommen- 
dations submitted  to  letter  ballot,  all  but  the  following  six  were 
adopted :  No.  15,  Brakebeam  No.  i ;  No.  16,  Brakebeam  No.  2 ; 
No.  25,  Tests  of  brake  beams;  No.  87,  Omission  of  column  bolt 
washers;  Nos.  89  and  90,  Tank  car  specifications,  including  pro- 
visions for  stenciling  light  weight  and  capacity. 
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I'hv  mechaiiical  department  should  aid  the  s-torchouse  to  have 

..  a  competent  person  pass  on  all  rfqnisitioiis  and  see  that  only  the 

required  amount  and  class  of  material  is  ordered.    At  a  certain 

point,  uhiwirt  shops  are  located,  which  I  have  in  mind,  this  ortlcial 

is'.knovvn  as  tlic  material  supervisor  and  the  results  of  his  work 

Itave  Uetn  a  <Iecided  decrease  in  the  amount  of  material  ordered 

;;.f'>fcngipes  being  repaired.         '_;    ..■...;"/.-      •..;..-;, 

■ ;.  ,  l;liavx-  said  that  tlic  idcat  st6rc:hoiis.c  sllould  tifl  'cvcr\-  rcquisi-^ 

tir,m;  .Xvhen    p.rcsejitcd.      This,   means    that    everyihitig    should   be 

.if ried:  ill  Stock  and  all  rexiuisitions  liHed  from  stock.     I  would 

:hav<e,thc  ^6te  dcpartniKnt  returjito  the  maker  every  requisition 

it  cannot  till  iii  three  «lay>,  or  a  reasonable  length  of  time,  and 

Aftith  the  retnrn  shniild  be  a  notice  as.  to  when  k  was  exacted 

:    this  material  \vould  b*  in- s^ioci^^     ■''■-■'>■  v-    ■  ^^J    -^      '  ■' 

•  .v:>The:.:inaker  .of  th<:  .requisition   then  makes  his  plans  to  meet 

exi>tini?  conditioni^.     If  there  is  ho  chance  to  get  the  m.iteri.il  un- 

tir Some  time  long  after  he  needs  it.  he  will  make  arrangements 

to  u.-ie  Something  else:    If,  ;0n  the  oth^^^  the  material   »s 

expected  in  "Stock  soot)  euoijgh  to  meet,  his  needs  he  will  send 

another  requisition,  or  return  the  first  one, at  a  later  datcx- 


the   lower   header   having  an   opening   li>  the   atmo>phere.     The 
feed  water  circulates  around  the  outside  of  the  tubes.        :>v  ••-=;•• 

On  leaving  th<.-  pump  the  water  traverses  in  succession  two 
other  heaters,  one  on  either  side  of  the  smoke  box.  The  one 
on  the  right  is  divided  into  two  compartments  by  a  partition,  sO 
that  the  water  traverses  twice  the  length  of  the  heater  in  p.issing 
through'.  It  then  goes  to  the  left  heater  in  which  there  is  no  di- 
viding p.irtition.  These  two  heaters  are  heated  by  part  of  the 
I  xhau>t  steam  from  the  t'ylinders.  From  these  the  water  passes 
to  the  larger  heater  in  the  front  end.  which  consists  of  an  ;iimu-" 
lar  chamber  containing  2^15,  tubes  1  in.  diameter  and  18  in.  long, 
arranged  in  three  concentric  rings  .-md  heated  by  the  exhaust 
gases  passing  through  the  tube.>.  J  he  total  section  of  the  healer 
tubes,  which  is  but  little  larger  than  the  section  of  the  smoke-- 
stack,  is  entirely  utilized,  and  their  position  in  reference  to  the 
tire  tubes  assures  a  perfect  separation  of  the  escape  gnscs  to  the 
interior  of  all  of  them.  Fruni  this  heater  the  water  passes  to 
Jhe  ,b<)iler  through  the  usual  check  valves.  ■-->-•■■  -.17^    -^^  ..:',* '"^ 

Tests  which  have  been  made  with  this  heater  show  that  feed 
water  at  t>8  degs.  F.  in  the  tender  is  Jieated  up  to  80  degs.  in  the 
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TREVITHICK  FEED  WATER  HEATER. 


There  was  exhibited  at  the  Milan  Exposition  an  eight-wheel 
locomotive  owned  by  the  Egyptian  State  Railways,  which  was 
eqtiipped  with  a  feed  water  heater  designed  by  Mr.  F.  H.  Trevi- 
thick.  locomotive,  car  and  wagon  superintendent.  This  locomo- 
>r;..-%Uv6  has  cylinders  approximately  17^  x  26  in. ;  75  in.  drivers 
sind  carries  19C  lbs.  stearn  pressure.  Its  total  weight  is  23.4S0 
lbs. 

The  accompanying  illustration,  showing  part  of  the  locomo- 
tive and  feed  water  heater,  as  well  as  the  following  description 
of  its  operation  and  construction,  is  taken  from  the  Rczue  Gcn- 
crale  dcs  Chenun  de  Fcr,  in  the  .August  anil  .September  issues  of 
which  will  be  found  a  very  complete  description  of  all  the  loco- 
motives and  rnilway  material  exhibited  at  the  Expc>sition.     .;'.;'  / 

The  feed  water  is  drawn  from  the  tender  arid  forced  iiUo  the 
boiler  by  means  of  a  horizontal  duplex  pump  located  on  the  right 
side  just  ahead  of  the  cab.  This  pump  takes  steam  at  boiler 
pressure  and  delivers  its  exhaust  into  the  first  section  of  the 
feed  water  heater,  which  is  located  on  the  suction  side  of  the 
pump.  This  first  heater  is  vertical  and  contains  nineteen  .^s  in. 
tubc>,  which  are  connected  to  headers  at  each  end.  the  upper 
header  being  ci^mnected  to  the  exhaust   pipe   from  the  jiunip  and 


lir-^t  lu.iter.  rai.-ed  to  159  degs.  in  the  second  heater,  to  193  degs. 
in  tile  third  lieater  and  ]eave>  the  smoke  box  heater  at  about 
_7f)  degs.  V.  The  estimated  saving  in  fuel  is  about  16  per  cent.  , 
A  brief  description  of  this  feed  water  heater  was  given  in  a 
paper  by  Mr.  Max  Toltz,  presented  before  the  New  York  Rail- 
road Club  at  the  September,  1907,  meeting.  The  description 
there  given  was  taken  from  a  German  paper,  and  gives  some-, 
what  different  temperatures  in  the  different  sections  of  the 
heater.  It  also  states  that  the  saving  in  co.il  is  over  jo  per  cent. 
In  discussing  this  re-heater,  the  author  ol  the  paper  suggested 
that  the  third  section  of  the  heater,  where,  according  to  the 
f"igure>  there  given,  the  water  is  raised  from  180  degs.  to  230 
deg-.  !■"..  >hould  have  trays  instead  of  pijies,  upon  which  all  sedi- 
ment and  other  matter  ccmld  be  de'posited  and  thus  the  heater 
couM  be  made  to  act  as  a  feed  water  purilk-r.  It  would  be  neces- 
sary in  that  case  to  reduce  the  velocity  of  flow  considerably 
through  this  heater  in  order  to  give  the  precipitate  a  chance  to 
settle  upon  the  trays.  These  trays  could  be  arranged  for  easy 
removal  and  cleaning.  '  •'.■...^:v^'"w«  -■.■■■• 


Block  Sigx.m.s  ox  Uniox  P.^cikk  K  \ilro.\d.— This  road  has 
in  operation  496  miles  of  single  and  _'44  miles  of  double  track, 
equipped   with   electric  automatic  block  signals.     ,'.'■.      ■y.V"v  ■'■■'■ 
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ELECTRIC    LOCOMOTIVES    FOR    THE    PENNSYLVANIA 
...     ,v.  ^.-       RAILROAD.  /..;._;.,..-,-.  ^   ,,..  .... 

With  a  view  01  detefiiViniug  tUe  type  best  adapted  to  puHinff 
its  heavy  passcnj^er  trains  ihnaigh  the   Xew   York  tunnel?,  the 
JVnnsylvania  Railroad  has  in  progress  a  series  of  experixnents 
.upon  electric  locomotives  on  its  West  Jersey  arid  Seashore  Di- 
vision and  the  Long  Island  Railroad.  •.;     ,: 
Of  the  direct  current  locomotives  now  undergoing  tests,  one 

.  is  equipped  with  four  350  horse-power  gearetl  motors  and  the 
other  with  foiir  gcarlcss  motors.  The  locomotive  with  gearless 
motors  has  one  of  its  trucks  equipped  with  two  320  horse-power 
motors  supported  by  springs  from  the  main  journals  and  wholly 
independent  of  the  truck  frame,  while  the  other  truck  has  two 
300   horse-power   motors    rigidly    fastened  to   the  truck    frames. 

;,  This  arrangement  will  demonstrate  the  advantages  of  the  two 
methods  of  motor  suspension  under  the  saineccinditipns  of  ser- - 

vice.       ■":■•  ■■''.^...:-,- "    '■"•'^      '       •■■-'■..■  ,.  ■  ■■'  -^  ^■■•" -^'-^  -^-^^f"  ■■/V./-A.-'-', '  •■^'• 
x^;'In  exterior  appearance  the  two  locomotivies. are  almost  iden- 
tical.    The   trucks   are  of  the  four   wheel   tj-pe,  having   frames 
placed  outside   the   wheels,   with   pedestal  boxes   and  adjustable 
wedges  similar  to  those  used  in  locomotive  practice.   •  ? 

':■  On  account  of  their  short  wheel  base  the  trucks  have  a  ten- 
denc\-  to   tilt  in  operation,  and  thereby  shift  a  portion  of  the 
effective  load  from  one  pair  of  wheels  to  the  other.     By  an  in- 
genious automatic  switching  mechanism  the  power  delivered  by 
the  motor  on  the  heavily  loaded  axle  is  increased  and  the  power 
delivered  by  the  motor  on  the  lightly  loaded  axles  diminished, 
-    in  proportion  to  the  difference  in  axle  loads.     By  this  expedient 
•    the  pulling  povver  of  the  iocotiwtivx  is  said  to  be  increased ^25 
;     per  cent.  /;''■■''■".'■;''"  \  '■  _'\--.i'  -'"'. '^'^'^ ''■:-.'''■  \  ■-'■''  <■'■■.. 

V'  The  outer-end  casting  of  each  truck  carries  the  coupler,  draft 
spring  and  buffer  arrangement,  so  that  strains  caused  by  push- 
ings.  pulling  and  buffing  arc  taken  directly  by  the  truck  frames  and 
do  not  come  upon  the  undcrframe  of  the  cab,  except  as  they  are 
transmitted  between  bolsters  through  the  center  sill.  In  order  to 
;'  allow  sufificient  lateral  play  when  the  locomotive  is  coupled  to  a 
>  long  passenger  car  with  considerable  nverhang.  the  coupler  head 
has  a  free  movement  of  15  inches  on  either  side  of  the  center 
line  of  the  truck.  To  facilitate  coupling  and  uncoupling  on 
curves,  the  coupler  can  be  swuTig  sideways  and  its  uncoupling 
pin  rai'^od  by  means  of  Kvcrs  at  tlie  end  of  the  cab,  which  can  be 
operated   from  the  platform. 

The  driving  wheels  arc  56  iir,  in  diameter  With  removable  tires 


secured   by    retaining   rings.     They  are  carried  ptt  axles  8  in. 

.in  diameter  at  the  center,  provided  with  6  x  11  in.  journals. 

The  spring  rigging  is  of  the  locomotive  type,  with  .semi-ellip- 
tical >prings  over  the  journal  boxes,  and  equalizers  between  the 
springs.  To  prevent  teetering  th«  equalizer  beam  is  not  pro- 
vided with  a  fixed  fulcrum,  but  instead  supix>rts  two  nests  of 
helical  springs,  which  in  turn  help  to  support  the  truck  frame. 

The  collector  shoes  are  attached  to  the  four  end  journal  boxes, 
and  are  made  of  two  castings  forming  a  spring  hinge,  with  one 
wing  l^ing  in  a  horizontal  plane,  and  shding  on  top  of  the  third 
rail.  The  current  passes  from  the  third  rail  through  the  collector 
shoes  and  the  heavy  cables  to  the  ftise  boxes  located  near  the 

.  shoes.,  '■,[■;-■. ,v?-"-r - . :■/■:  '■  ^ - '  '■  .  .-,    'l' ;, v  .'.  ••  ^.':' ■:-:  --^■  V  ■  '''V:' -• 

:  :  Th^^^^^^  is  entirely  of  metal :  its  underframc  IS  composed  of  a 
center  sill,  built  of  two  ib-inch  channels.  si<le  sills  of  7  ^  3' 2 
in.  angles,  plate  bolsters  and  end  sills.  Within  the  cab  the  ap- 
paratus  is    distributed  along   the   sides,    leaving  a.  passage   way 

:.  through  the  middlei.,"    ;       '-•;.:>  %^*  :- V^;'"   ''' 

The  locomotive  control  mechanism  is  of  the  AVestihgliouse 
electro-pneumatic  type,  in  which  the  switches  are  operated  by 
air  pressure.  This  pressure  is  controlled  by  .valves  actuated  by 
a  control  magnet  on  a  14  volt  circuit,  which  circuit  in  turn  is 
controHcd  by  the  master  controller.  The  control  mechanism  is 
in  duplicate  and  is  placed  in  diagonally  opposite  comers  of  the 
cab.  The  current  for  operating  the  control  magnets  is  obtained 
from  storage  batteries,  of  which  there  are  two  sets,. one  for  use 
while  the  other  is  being  charged,  These  batteries  are  charged 
by  placing  them  in  series  with  the  motor  of  the  air  compressor. 
The  equipment  includes  hand,  straight  air,  automatic  and  high 
speed  brakes   and  the   locbTnotives  have  the   following  general 

■  dimensions;  .    ^•;.%'? .    v         '  :'.'.  -.v  . 


Ditmetir   of    dfivjiig:  wlic-els. ,  .• 

Uhhh.tIs    .'.  . .  .  .  ....    v.  ..;'.<.»... 

ll.inKth   Mvcr  conj)1cr!rj  .i'....., ,- . 

V\  lu-tl   h.ise  of  truck. ;....,.  .i, 

T(.tnl  wlii-ei  i»asr. ....;..;...;..  :i, . 

Kxlrinic   wiihli   nt    cab.' .......  . 

ExirciiK-    lui'iiit    ....  ...  . ... . .  . 

Wcifilit    (.witli    gcand  n>otors> . . 
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iI.\STER  C.\R  Builders'  Letter  B.xllot.— Of  the  108  recommen- 
d.ations  submitted  to  letter  ballot,  all  but  the  following  six  were 
adopted:  Xo.  15,  Brakebeam  Xo.  1;  Xo.  16,  Brakebeam  Xo.  2: 
Xo.  2?.  Tests  of  brake  beams :  Xo.  87,  Omission  of  column  bolt 
washers;  Xos.  89  and  <jo.  Tank  car  specifications,  including  pro- 
vi^itmi:  fiirstencilitig  light  wei^lit   and  capacity/  .~;;.-:       ^ 
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VIEW  OF  COS  COB  POWER   HOUSE  SHOWING  COAL  DOCK   AND  CONVEYOR. 


HEAVY  ELECTRIC    TRACTION    ON    THE   NEW   YORK, 
NEW  HAVEN  &  HARTFORD  RAILROAD.* 


POWER   STATIOX. 


The  power  house  at  Cos  Cob  furnishes  single-phase  eurrent 
for  the  operation  of  electric  trains  over  the  New  Haven  Road 
and  is  also  designed  to  deliver  three-phase  current  to  the  Port 
Morris  power  house  of  the  New  York  Central  to  compensate  for 
the  energy  required  to  operate  the  Xcw  Haven  trains  over  the 
lines  of  the   New  York  Central   System. 

Building. — The  power  house  is  located  adjacent  to  the  main 
line  of  the  railroad  and  on  the  bank  of  the  Mianus  River  at  a 
point  on  the  river  about  one  mile  from  Long  Island  Sound.  The 
location  is  such  that  coal  can  be  delivered  either  by  water  or 
rail,  and  an  unlimited  amount  of  salt  water  for  condensing  pur- 
poses is  available  from  the  Mianus  River.  By  the  erection  of  a 
dam  in  this  river  at  a  point  about  a  mile  up-stream  from  the 
power  house  an  abundant  supply  of  exceptionally  pure  boiler 
feed  water  is  also  readily  obtained. 

The  general  style  of  architecture  of  the  power  house  building 
is   Spanish   Mission :   the  walls  being  constructed  of  plain-faced 


*  For  general  article  .riving  tlie  causes  Icatiinif  to  this  electrificatidii  ancl 
the  rensoi>s  for  a'loptini;  the  sinylc  phase  alternatinir  curnnt  system,  see 
pape  3<i3,  Seiitcniber  issue,  and  for  iloscriptinn  of  the  overhead  structure 
an<l  electric   locomotives  see  page  300,  October  issue  tif  this  Journal. 


concrete  blocks,  the  color  of  which  forms  a  pleasing  contrast 
with  the  red  Spanish  tile  roof. 

The  entire  area  of  the  site  selected  was  practically  solid  rock, 
with  but  a  few  inches  of  earth  above  it,  and  necessitated  blasting 
the  excavation  for  the  basement  and  the  condenser  intake  and 
discharge  flumes. 

The  material  excavated  was  a  gneiss  rock  which  proved  excel- 
lent for  concrete  aggregate.  The  building  walls,  below  the  water- 
table,  and  the  machinery  foundations  are  monolithic  concrete. 
The  water-table  and  the  walls  above  it,  including  the  window 
arches  and  coping,  are  of  concrete  blocks.  The  interior  columns 
in  the  boiler  room  are  of  structural  steel,  but  all  other  columns 
required  in  the  building  are  of  concrete  blocks.  The  steel  roof 
trusses  over  the  turbine  room  are  supported  on  concrete  block 
pilasters  formed  in  the  building  walls,  while  over  the  boiler  room 
they  are  carried  by  the  pilastercd  building  walls  and  by  the  in- 
terior steel  columns,  which  also  support  the  boilers,  the  mechan- 
ical draft  equipment  and  the  stack.  The  front  of  the  switch- 
board gallery,  at  the  south  end  of  the  turbine  room,  is  carried 
on  concrete  block  columns  which  also  support  a  reinforced  con- 
crete girder  forming  one  of  the  crane  runways.  The  other  crane 
runway  is  formed  by  another  reinforced  concrete  girder  built  into 
the  partition  wall  between  the  turbine  room  and  boiler  room,  and 
is  supported  upon  pilasters  formed  in  this  wall.  The  column 
footings  below  the  turbine  room  and  boiler  room  floors  are  of 
monolithic  concrete. 
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The  basement  floor  is  of  concrete,  laid  upon  the  foundation 
rock.  All  other  floors  in  the  building  are  of  reinforced  concrete ; 
and  the  roof,  which  has  a  pitch  of  ^y2  in.  per  foot,  is  of  rein- 
forced cinder  concrete  finished  on  the  exterior  with  Ludowici 
tile. 

A  monitor,  provided  with  windows  for  light  and  ventilation, 
extends  lengthwise  over  the  boiler  room. 

A  self-supporting  steel  stack  13  ft.  6  in.  in  diaineter  extending 
to  a  height  of  100  ft.  from  the  boiler  room  floor,  is  carried  by 
the  steel  columns  which  support  the  fan  room  floor,  leaving  the 
space  below,  on  the  boiler  room  floor,  entirely  clear. 

The  building  is  exceptionally  well  lighted  by  large  windows 
glazed  with  wire  glass  set  in  cast  iron  sash. 


flow  Parsons  steam  turbines  direct-connected  to  single-phase 
VV'estinghouse  generators.  Provision  has  been  made  for  the  in- 
stallation of  a  fourth  unit  of  corresponding  size.  The  turbines 
are  rated  at  4,500  brake  horse-power  each  and  the  generators  at 
3,000  kw.  each,  at  80  per  cent,  power  factor. 

As  the  requirements  necessitated  the  generation  of  three-phase 
current  for  delivery  to  the  New  York  Central  system  as  well  as 
single-phase  current  for  the  operation  of  the  electric  locomotives 
over  the  Xew  Haven  Railroad,  the  generators  are  wound  for 
three-phase  current  but  arranged  for  the  deliverA-  of  both  three- 
phase  and  single-phase  current. 

The  turbines  are  operated  at  1,500  revolution?  per  minute  by 
steam  at  200  lbs.  pressure  and  100  deg.  superheat.    The  continu- 
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The  turbine  room  is  60  ft.  wide  by  112  ft.  long,  and  the  switch- 
board occupies  a  space,  next  to  the  turbine  room,  which  is  25  ft. 
wide  by  no  ft.  long.  The  boiler  room  is  160  ft.  long  and  no 
ft.  wide. 

The  reduced  head  room  needed  for  horizontal  turbine  equip- 
ment is  shown  by  the  fact  that  the  distance  from  the  floor  to 
the  top  of  the  crane  runway  rail  is  but  27  ft.  2  inches,  and  the 
height  from  the  turbine  room  floor  to  the  bottom  of  the  roof 
trusses  is  but  39  ft.  2  inches.  The  interior  walls  of  the  turbine 
room  are  finished  with  a  wainscoting  of  Faience  tile  six  feet  in 
height. 

Turho-Genarators. — The  initial  generating  equipment  of  the 
power   house  consists   of  the  three   multiple   expansion   parallel 


ous  overload  capacity  of  the  units  is  50  per  cent.,  and  momentary 
overloads  of  100  per  cent,  can  be  taken  care  of  when  operating 
condensing. 

The  turbines  are  equipped  with  the  latest  accessories  in  the 
way  of  automatic  safety  stops,  water  packed  glands  for  the  tur- 
bine shaft,  and  adjustable  water-cooled  bearings  equipped  with  a 
continuous  circulation  oiling  system. 

The  generators  are  entirely  enclosed  by  a  casing  into  which 
air  is  drawn  through  suitable  ducts  from  a  fresh  air  chamber 
under  the  switchboard  gallery,  and  from  which  the  air  is  dis- 
charged through  other  ducts  into  the  basement.  This  system  of 
generator  ventilation  renders  the  operation  of  the  generators 
practically  noiseless. 
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i.iniTitc   blocks,    tbr    Oil.T   >>\    \\hW\\    forins    a    pkasing  contrast 
with  tbc  red  Spani-'b  tile  nidf.  ■'.■■■■■•■■■,<:■:.  .  •. ; 

The  entire  area  of  tin-  ^ite  >electedAva>  pfactically  «ioHd  r'.ck. 
>ith  but  a  few  incJies  •>£  earth  alH>ve  it.  and  necessitated  blasting 
the  excavation  for  the  hasctiKnt  an<J  the  eonden>er  intake  and 
discharLte   lhnne>.  ':'"    V\V  ;^•.~V;■^l'.^  ..-.-x  ""'■.• -^  /' 

Tlu-  material  excavated  \va>  a  lineiss  r-K-k  vvTiich  proved  exceK 
Itnt  lor  concrete  av:.ii rebate.  I  be  bnililinu;  w.ills.  btlow  the  watef- 
tahle.  and  the  machinery  toun<lations  are  monoliibic  concrete. 
The  water-table  and  the  walls  alxve  it.  inchuliny;  the  window,, 
archer^  an<l  eopiirs;.  are  of  concrete  blocks.  The  interior  columns 
in  the  boiler  mom  arc  <=tf  structural  steel,  but  all  other  column* 
re(|uired  in  the  Iniilding  arc  of  c<mcrete  blocks.  The  steel  roof 
itrti>-»cs  Oyer  the  tupbiite  room. are  sui)port(.d  on  concrete  block 
pilasters  formed  in  the  bnildinjj  walls,  while  over  the  boiler  rooiij' 
they  are  c;'»rrie<l  by  the  pilastered  buildintr  walls  and  by  the  in-. 
terior  steel  columns,  wbieb'  als<i  .support  the  Ixiilers,  the  mechan- 
ical-dr.ift  e<piipment  and  the  >iaek.  The  front  of  the  switch- 
board gallery,  at  the  s,, nth  eml  oi  the  turbine  room.  i>  carried 
;on  concrete  block  column.-^  wbidi  also  supjiort  a  reinforced  con- 
crete jiirder  forming(ine  of  the  erane  runways.  The  other  crane 
rttnway  .1*  fiirrtu'd.  by  an<;ither  rein ff>rced  concrete  girder  built  into, 
the  partition  wmII  between  the  turbine  ii'om  and  boiler  room,  ail d 
is^  stipjwirted  iijM'U  jtilasters  formed  in  this  wall.  Tho  column 
fttotin.iis  bvl'ov  the  turbine  room  nnd  boikr  rtM<ni  ikHirs  .ire  of 
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1  lie-  basement  floor  is  pf  concrete,  laid  upon  the  foundation 
rock.  All  other  floors  iu  the  building  are  of  reinforced  concrete; 
lud  the  roof,  which  has  a  pitch  of  4'i  in.  per  fuot,  is  of  rein- 
forced ciiider  concrete  tinislied  on  the   e>\terior   with   Litdowici 

tik->-.^;^V  ■■/••■  A.;;/\'-;  ■■■'":  \---C;  •■'■:,-;-;  ■;;.  ■•■■■.  ■■■■•,''■■''..'•.■■;  -  ;.■';': 

.-•'A- wbnitor,  provided  with  windows  for  light  and  ventilation,  . 
•.•xtends  lengthwise  over  the  boiler  room.  ;'      •■.. 

A  self-supporting  steel  stack  13  ft.  6  in.  in  dtatftCtef  extenditig: 
;'j  a  lieiyji^  uf   HXJ  ft.   fpini  tlu-  linilcr  room   ll<",>r.i-.  carried  bv 
ilie^stfcel  catujn'ns  whioii   ~niiporT   \h^    fan   r.)Mn)  jk>or,  W-4viiTjg;,  t;he  ; 
-jiace  below,  on  the  bojler  room  floor,  entirely  cleaf>        ,.•:■''!'  ^■ 

The  buildin'JT  is  exceptionally  well   lii^hted  by   large  vpfh^O^^ . 
glazed  with,  wire  ijlass  set  in  cast  iron  >a>h.  ^ ,     ;    :  .     ;  v  V  .     '  f;V 


flow    Parsons  -steam   lurbiiies    dirc<iiifconTieefcbd   fe^^^ 
W'estinyhcriise  jjencratoT*.  .  l'ro*isjpn  lias  bc^n' wade  for  tlic  in-' 

siailation  i)f  a  fourth  unit  of;  correspotidiug  size.     I'Jie'  turbines 
are  rated  at  4.500  braktvlu;irsc-i)0\ver  each  aiKi  ijic  getieraiors  at 
3X)Q0  kw;,  each,^  at  80  per  ceqt.  jK)Avv*/factQr/''Ay       ^tv  ,"    V" 
^  A: j  the- tpquirements  h^^ 

;current  f^>r  <1eUvcry  to  tliv  X"e\v^^^^  system  .78  well  as 

siiigle.-pliase;currx'nt:f<Jir  the  .0^  electric  locinnotives' 

over   the   Xe\v    Haven   Railroad,   the  generators  are   wound   for 
.tht^eTphnse  €tifi:#Utlb«t;  nrrajJgt'd  for  the  delivery  qf  both  three- 
-pliase  and  >ingW-pto?*e:  current.      '  y\,-''  ''  -v;--   r>-':"' V'  ■:  - -^  .  ■ 
V ,  The  tijrliiiK's  are  lOjH.raU'd  at  i.'5iia"rcv<3tltilion'-  per  minmc  fey*; 
stfan>  al  ;^r  Tils,  pre^^ure  ;i!id  100  deg^:  sujivrhv'at       I  he  coininu- 
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^  l/he  turbine  ropiu  is  6o^ft.  wide  by  li^  ft,  long,  and  the  switch-  ;:;«»ris'>^rlond  capacity  of  tlw  uuit^*  is^3*i»ef  ^Tciit.,  ^^^^     ilxrmeiUary 
board  oecu [lies  a  ^pacr,  ueM  t.v  the  liirliine  r(«>ni.  which  is  25  ft.  .     oyerhia^ls  ofv  iqp^pet  cent   J6l^^•be  tafctni  jfcare  of  ^vbiiti  operating 

:'wide  by  ijo.ft.  Joiifr    '^MsCl^jiler  room  if/160  ft.  long; anidiW^^^^,^^  - 

ft.  wide.    ■"■■■'-' --y-'  ■-■■'■'  ■-■-■'.■':-  J-  y:--:['/-:\.'----,':^'  -.;::';  The  turbines  ;i»r«^.. equipped  with  the  latest -acccNStriries  in  ti|^ 

•  ;T^^  lua«l  room  needed  for  horiztwtal  turbine  e<iuip-;     .way  of  aut<unatic  safety  stops,  w?t      packed  glands  ior  the  tqrr 

mcnt  is  shown  by  the  fact  that  the  distance  from  the  fl«wr  to      bijic  shaft,  and  adjustable  \v;u  equipped  with  »' 

the  t<ip  of  the  crane  runway  rail  is  but  2j  ft.  2  inches,  and  the       coniinuous  circulation  oiling  jy.storn.;   ■■■.     ■  ';.  /.  .■ 

height    from  the  turbine  room  floor  to  the  bottom  of  the   roof  Ihe  jicnerxiior^i  are  cmirel>    oneloscd  fey'a  Jtasihj^  into;'w^ 

trusses  rs  but  ju  ft,  2  itidtes.:  .The  interior  Av.alls  of  the  turlmu-      atf  is  drawii  through  suitable  dncts  from,  a  fresh  air  chamber 

iTooiri  are  finished  with  a  wainscotuig  of  Faience  tile  sjx  feet  in.    nnder  the  switchlxvird  gallery,  and  from-^hich  the  air  is  dis- 

height.  ■        ;.j  ;,;.>!•  ;./^  throucih  oilier  duct>  into  the  basement.     This  system  of 

Turbo-Gcnaraiors. — The    initiaj    generating   equipment   of  the      generat(*r   veniilation    rv-Jiders  the   operatipn  qI  tljcgciicr^tfirjs 

"power   house  consists   of  the  three   multiple  expansion   parallel      practically  ti»>iseless>.^:V-      -    vIj:^,-^^  f  v^- '  ': 


>•  lisy-'  :■ 
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The  excitation  of  the  generator  fields  is  provided  for  by  two 
125  kw.  direct  current  generators,  direct  connected  to  Westing- 
house  engines;  and  one  motor  driven  exciter. 

Condensers. — A  separate  condensing  outfit  is  provided  for  each 
turbine  consisting  of  an  Alberger  three-phase  counter-current 
surface  condenser,  a  two-stage  dry  air  pump,  a  centrifugal  cir- 
culating pump  direct-connected  to  a  Westinghouse  engine,  and 
a  Monitor  hot  well  pump,  the  speed  of  which  is  automatically 
controlled  by  a  float. 

Condensing  water  for  all  the  condensers  is  furnished  by  a  sin- 
gle flume  which  is  constructed  of  timber  having  a  lining  of  creo- 
soted  lumber,  from  the  intake  at  the  face  of  the  dock  to  the 
shore  line,  and  of  concrete  for  the  remainder  of  its  length  to 
and  under  the  generator  room.  A  discharge  flume  of  similar 
construction  parallels  the  intake  flume  under  the  turbine  room, 
and  then  diverging  from  it  discharges  the  condensing  water  into 
the  river.  Each  condenser  is  installed  directly  beneath  the  cor- 
responding turbine,  and  over  the  discharge  flume,  while  the  cir- 
culating pumps  are  located  over  the  intake  flume,  thus  making  all 
the  connections  as  short  as  possible. 


fourth  turbo-generator  unit  when  it  is  installed.  These  boiler-, 
are  equipped  with  Roney  mechanical  stockers  and  Babcock  & 
Wilcox  superheaters  and  deliver  steam  at  200  pounds  gauge  pres- 
sure and   125  deg.  superheat. 

A  novel  feature  of  the  boiler  settings  is  the  installation  of  an 
external  steel  casing  entirely  enclosing  the  brickwork,  thus  ren- 
dering the  settings  impervious  to  air  leaks. 

Economizers. — Three  Green  fuel  economizers  are  provided  and 
the  boiler  flues  leading  to  the  economizers  are  arranged  with 
by-passes  so  that  one  or  all  of  the  economizers  can  be  cut  out, 
and  the  flue  gases  from  either  two  or  four  batteries  may  be 
passed  through  either  one  of  two  of  the  economizers,  thus  adapt- 
ing the  economizer  installation  to  the  changing  demand  upon 
the  boilers. 

The  economizers  are  enclosed  by  means  of  metal  sectional  cov- 
ering insulated  with  prepared  asbestos  blocks. 

Feed  Water  System. — Under  ordinary  conditions  the  boiler 
feed  water  is  delivered  from  the  pump  house  at  Mianus  through 
a  lo-inch  main  to  a  concrete  reservoir  of  600,000  gallons  capacity 
situated  just  outside  the  power  house.     From  this  reservoir  the 
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The  pipes  leading  from  the  condenser  to  the  discharge  flume 
have  a  submerged  discharge,  thus  decreasing  the  head  under 
which  the  circulating  pumps  work. 

To  prevent  the  rapid  deterioration  of  the  brass  condenser 
tubes  by  the  galvanic  action  which  usually  occurs  where  salt 
water  is  employed  for  condensing  purposes  and  which  is  often 
aggravated  by  stray  currents  passing  through  tne  water  pipes 
into  the  station  and  from  thence  to  the  condensers  and  out 
through  the  pipes  leading  into  the  intake  and  discharge  flumes, 
a  motor  generator  set  has  been  installed  and  provided  with  suit- 
able controlling  apparatus  for  maintaining  in  each  condenser  a 
counter  electromotive  force  slightly  in  excess  of  the  electro- 
motive force  due  to  the  galvanic  action  and  the  stray  currents. 

Boilers.— The  initial  installation  consists  of  12  525  h.p.  Babcock 
&  Wilcox  water-tube  boilers  set  in  batteries  of  two  boilers  each, 
and  arranged  with  8  boilers  on  one  side  and  4  boilers  on  the 
other  side  of  the  boiler  room,  separated  by  a  21  ft.  firing  floor. 
Provision  is  made  for  4  additional  boilers  to  take  care  of  the 


make-up  water  flows  by  gravity  to  two  13,000-gallon  feed  water 
tanks  located  in  the  boiler  room  basement.  These  tanks  also 
receive  the  discharge  from  the  hot  well  pumps.  The  water  is 
then  drawn  from  these  tanks  by  the  feed  pumps  and  delivered 
through  the  feed  water  heaters  and  the  economizers  into  the 
boilers. 

An  auxiliary  source  of  feed  water  supply  is  provided  by  a 
connection  to  the  mains  of  the  Greenwich  Water  Co. 

The  feed  pumps,  three  in  number,  are  of  the  compound,  direct 
connected,  duplex,  outside  packed,  plunger  type. 

Provision  is  made  for  connecting  either  source  of  feed  water 
supply  direct  to  the  suction  side  of  the  feed  water  pumps,  and 
also  for  by-passing  the  feed  water  heater  or  the  economizers. 
An  emergency  feed  water  supply  system  is  also  provided,  con- 
sisting of  two  Hancock  inspirators,  taking  water  from  either 
source  of  supply  and  delivering  it  through  an  independent  line 
to  the  boilers. 

The  pumping  equipment  at  Mianus  comprises  two  single  act- 
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ing  vertical  triplex  plunger  pumps,  geared  to  Westinghouse  three- 
phase  motors.  One  of  these  is  of  sufficient  capacity  to  meet 
the  requirements  of  the  plant  running  non-condensing,  and  the 
other,  to  supply  all  the  fresh  water  needed  when  running  con- 
densing. These  pumps  are  operated  by  current  obtained  from 
the  power  house. 

Induced  Draft  System. — After  leaving  the  economizers,  the 
flue  gases  pass  through  sheet  iron  flues  to  the  fan  chamber  over 
the  center  of  the  boiler  room.  Here,  four  14  ft  fans,  direct  con- 
nected to  horizontal  high  speed  engines,  deliver  the  flue  gases 
to  the  stack,  which  is  only  of  sufficient  height  to  carry  the  gases 
away  from  the  building.  The  speed  of  the  fans  is  adjusted  to 
the  demand  on  the  boiler  by  automatic  regulating  valves  con- 
trolling the  fan  engines. 

Coal  Handling. — All  coal  received  by  water  is  unloaded  from 
the  barges  by  a  steel  derrick  operating  a  clam  shell  bucket  and  is 
delivered  into  a  hopper  of  fifteen  tons  capacity  at  a  height  of 
55  ft.  above  the  dock.  This  bucket  is  operated  by  an  engine  on 
the  dock,  supplied  with  steam  from  the  power  house.  From  this 
hopper  the  coal  is  fed  by  gravity  into  a  coal  crusher  and  from 
the  crusher  it  drops  into  steel  cars  where  it  is  weighed.  ^IPfiS 
cars  are  then  drawn  by  cable  up  an  inclined  single-track  railway 
of  13  per  cent,  grade  and  into  the  boiler  room  through  an  open- 
ing near  the  roof.  This  track  is  supported  upon  structural  steel 
towers,  and  is  designed  so  that  two  cars  can  be  operated  upon  it. 


of  the  stokers  into  chutes  leading  to  narrow-gauge  cars  in  the 
basement,  by  which  they  are  at  present  carried  to  the  low  ground 
in  the  neighborhood  of  the  power  house,  and  used  for  filling. 

Piping. — A  steam  main  is  carried  over  the  boilers  on  each  side 
of  the  boiler  house,  each  of  the  two  mains  crossing  over  to- the 
opposite  side  at  the  center  of  the  boiler  room.  Provision  is  made 
for  cross-connecting  these  two  mains.  From  the  boiler  room 
the  mains  extend  through  the  partition  wall  into  the  turbine  room, 
thence  downward  into  the  basement  connecting  to  a  header  under 
the  floor.  From  this  header  connections  are  made  to  each  tur- 
bine. In  addition  to  the  throttle  valves  and  the  automatic  stop 
valves,  shut-oflf  valves  are  provided  for  each  turbine  under  the 
boiler  room  floor.  These  valves  are  controlled  by  hand-wheels 
mounted  on  stands  in  the  turbine  room.  A  separate  steam  main 
is  provided  for  the  steam  driven  auxiliaries,  which  are  all  de- 
signed to  use  superheated  steam.  Steel  pipe,  with  extra-heavy 
welded  flanged  joints,  is  used  for  all  high  pressure  steam  lines, 
contraction  and  expansion  being  provided  for  by  the  use  of  long 
radius  bends. 

An  exhaust  line  leads  from  each  turbine  directly  down  to  its 
condenser  and  is  connected  by  an  automatic  relief  valve  to  an 
individual  outboard  exhaust  line,  which  passes  through  the  tur- 
bine room  basement  to  the  outside  of  the  building  and  thence  to 
a  point  above  the  roof.        -.  :' 

The   piping   from   the  pi:mps  'to.  the   fccni   water  heaters  and 


INTERIOR    OF    BOILER    HMJM,    COS    COB    POWER     HOUSE.^ 


passing  each  other  through  an  automatic  turnout  at  the  center. 
The  cars  discharge  the  coal  into  a  hopper,  from  which  it  is  de- 
livered into  two  flight  conveyors,  extending  the  length  of  the 
boiler  room.  Openings  in  the  bottom  of  the  flight  conveyors  dis- 
charge the  coal  into  sprouts  leading  to  the  stoker  hoppers  of  the 
boilers.  The  capacity  of  the  flight  conveyors  is  in  excess  of  the 
amount  of  coal  required  to  operate  the  boilers,  and  the  surplus 
coal  is  discharged  at  the  further  end  of  the  boiler  room  into  a 
concrete  storage  bin  below  the  boiler  room  floor. 

Ojal  received  by  rail  is  dumped  from  the  car  directly  into  a 
chute  leading  to  this  same  storage  bin.  When  the  boilers  are  to 
be  supplied  from  this  source  the  coal  is  discharged  from  the  bin 
by  gravity  into  a  coal  crusher,  and  from  thence  into  a  bucket  con- 
veyor located  in  a  tunnel  underneath  the  bin,  by  which  it  is  de- 
livered to  the  flight  conveyors  above  the  boilers,  and  thence 
through  the  chutes  to  the  stoker  hoppers. 

The  cable  railway  and  the  flight  and  bucket  conveyor  are  oper- 
ated by  three-phase  induction  motors,  taking  current  from  the 
"Station  Service"  line. 

The  ashes  are  disposed  of  by  gravity  from  the  dumping  grates 


economizers  is  of  cast  iron,  while  that  from  the  economizers  to 
the  boilers,  with  the  exception  of  a  cast  iron  header  below  the 
floor,  is  of  brass. 

A  closed  feed  water  heater  containing  2,000  sq.  ft.  of  surface 
and  utilizing  the  exhaust  from  the  steam  driven  auxiliaries  is 
provided.  ^   ". 

Oiling  System. — A  continuous  circulation  oiling  system  for  the 
turbine  and  generator  bearings  is  installed.  The  oil  is  elevated 
by  a  small  steam  pump  into  a  tank  situated  in  the  fan  room  and 
flows  from  this  tank  by  gravity  to  the  various  bearings.  After 
passing  through  the  bearings,  it  is  discharged  into  a  filter,  from 
which  the  filtered  oil  passes  to  a  receiving  tank  in  the  turbine 
room  basement,  to  which  the  suction  of  the  oil  pump  is  con- 
nected, i,"^::;-; 

Taps  are  placed  in  this  line  at  convenient  points  for  filling  the 
oil  cups  on  the  auxiliary  engines  and  pumps. 

Electrical  Distribution. — The  main  cables  from  each  generatM* 
are  run  in  the  air  chamber  under  the  turbine  room  floor,  up  to 
the  switchboard  gallery  and  thence  through  selector  oil  circuit 
breakers  down  to  the  high  tension  buses  under  the  switchboard 
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The  excitation  o£  the  generator  fields  is  provided  for  by  two 
125  kw.  direct  current  generators,  direct  connected  to  Westing- 
house  ins^ines ;  and  one  motor  driven  exciter. 

Condciiseri. — A  ^^epa^atc  cojulousing  outiit  is  provided  for  each 
turbine  consisting  of  an.  Albcrger  three-phase  counter-current 
snriac?  coridensCT,  a  tWo-stage  dry  air  pump,  a  centrifugal  cir- 
culating pump  dircct-connccttc]  to  a  Westinghouse  engine,  and 
a  Monitor  hot  well  pUH,ip,  the  speed  .of  which  is  automatically 
controlled  by  a  float.        •  '/'  '■'■.:  ^-"v  •'  V' 

Condensing  yrater  for  all  the  condensers  is  furnished  by  a  sin- 
gle flume  which  is  constructed  of  timber  having  a  lining  of  creo- 
soted  lumber,  from  the  intake  at  the  face  <>f  the  dock  to  the 
shore  line,  and  of  concrete  for  the  remainder  of  its  length  to 
and  under  the  generator  room.  A  discharge  flume  of  similar 
construction  parallels  the  intake  flume  under  the  turbine  room, 
and  then  diver!4niii  fri'iii  it  diM-harges  the  cf^ndonsing  water  into 
the  river.  Each  condenser  is  installed,  directly  beneath  the  cor- 
riesponding  turbine,  and  over  the  discharge  flume,  while  the  cir- 
culating pumps  are  located  over  the  intake  flmne.  thus  making  all 
the  coHneetions  as  shprt  as. possible. •:.. 


fourth  turbo-generator  unit  when   it  is  installed.     These  boiler 
are   equipped    with    Roney   mechanical   stockers   and    Babcock   i\ 
Wilco.x  superheaters  and  deliver  <team  at  200  pounds  gauge  pres 
»nre  and    125  deg.   superh-jal.  .. 

.\  novel  feature  of  the  boiler  settings  is  the  installation  of  atr 
external   steel  casing  entirely  enclosing  the  brickwork,  thus  ren 
dering  the  settings  impervious  to  air  leaks. 

r.conomiscrs. — Three  Green  fuel  economizers  are  provided  ami 
the   boiler   flues   leading  to   the   economizers  are   arranged    witi 
by -passes  so  that  one  or  all  of  the  economizers  can  be  cut  out. 
and   the    flue   gases    from   either   two  or   four  batteries   may  be 
passed  through  either  one  of  two  of  the  economizers,  thus  adapt 
iiig   the   economizer   instalialion   to   the   changing   demand   upui 
the  boilers.  ,.'.:>/-■•  v  \-->  •  '"'.:-■.  .i-i'--  .^ 

i'iie  eounomizers  are  eJiclosed  by  means  of  metal  sectional  cov- 
ering insulated  \\"iih  prepared  asbestos  blocks. 

licd  lliift-r  Systi-iii. — L'nder  ordinary  conditions  the  boiler 
feed  water  is  delivered  from  the  pump  house  at  Mianus  througl. 
a  i()-in«Ii  main  to  a  concrete  reservoir  of  6oo,000  gallons  capacity 
sil)j.iiv«l  just  outside  the  p<Twer  house.     From  this  reservoir  the; 
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.  ..The  pipes  leading  'fr-«>r»t-  tlie.  efindeiiser  to  "the  discbarge  flume 
have Ca: ;.<iibnief}3;ed  dischaf.ite;  thus  decfeaslng  the  luad  unfler 
which  the  circulating  punijvo  wnrk.   .  ". 

To  prevent  the  rapid  (Uterioration  of  the  brass  condenser 
tubes  by  the  galvanic  .iciiim  which  usually  <pccurs  where  salt 
water  is  employed  for  condensing  purposes  and  which  is  often 
aggravated  by  stray  tnirrents  passing  through  tne  water  pipes 
into  the  station  and  from  thence  to  the  cnn<len>crs  and  out 
through  the  jiipcs  leading  into  the  intake  and  discharge  flumes, 
a  motor  generator  set  has  been  installed  and  provided  with  suit- 
able controlling  apparatus  for  maintaining  in  each  condenser  a 
counter  electn>motive  force  sli.ijhtly  in  excess  of  the  electro- 
motive force  due  to  the  g.alvanic  action  and  the  stray  currents. 

Boilers. — The  initial  install.ation  consists  of  12  525  h.p.  Babcock 
&  Wilcox  water-tube  boilers  set  in  batteries  of  two  boilers  each, 
and  arranged  with  8  boilers  on  one  side  and  4  boilers  on  the 
other  side  of  the  boiler  room,  separated  by  a  21  ft.  firing  flijor. 
•Provision  is  made  for  4  ad<litional  boilers  to  take  care  of  the 


iiiakc-tip  water  tlows  by  gravity  to  two  ij.ofio-gallon  feed  water .. 
t.mks   located   in   the  boiler   room   basement.     These  tanks  also  ; 
receive  the  discharge  from  the  hot  well  pumps.     The  water  is 
then  drawn  from  these  tanks  by  the  feed  pumps  and  delivered 
through   the   feed   water  heaters   and   the  economizers   into   the 
boilers.;.  ;■•<:••  •^'.    .  "•  :y--y_i.r?--:^  T.vl: 

.\n  attxiliary   source  of   feed    water   supply   is   provided   by  a 
connection  to  the  mains  of  the  Greenwich  Water  Co.  T 

The  feed  pump»,  three  in  number,  are  of  the  compound,  direct 
connected,  duplex,  out'?ide  packed,  plunger  type;.;^^  •;-■:/ '.i'.Vn; 

Provision  is  made  for  connecting  either  source  of  feed  water-', 
supply  direct  to  the  suction  side  of  the  feed  water  pumps,  and  .' 
also  for  by-passing  the  feed  water  heater  or  the  economizers.  -;; 
An  emergency  feed  water  supply  system  is  also  provided,  con- 
sisting of  two  Hancock  inspirators,  taking  water  from  either  V 
source  of  supply  and  delivering  it  through  an  independent  line  • 
to  the  boilers.  "'■■ 

The  pumping  equipment  at  Mianus  comprises  two  single  act--) 


'.''..  -;-  ■-  ? . 
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ing  vertical  triplex  plunger  pumps,  geared  to  Westinghouse  three- 
phase  motors.  One  of  these  is  of  sul'ticicnt  capacity  to  meet 
the  requirements  of  the  plant  running  non-condensing,  and  the 
other,  to  supply  all  the  fresh  water  needed  when  running  con- 
densing. These  pumps  are  operated  by  current  obtained  from 
the  power  house. 

Induced  Draft  System. — After  leaving  the  economizers,  the 
flue  gases  pass  through  sheet  iron  flues  to  the  fan  chamber  over 
the  center  of  the  boiler  room.  Here,  four  14  ft.  fans,  direct  con- 
nected to  horizontal  high  speed  engines,  deliver  the  flue  gases 
to  the  stack,  which  is  only  of  sutlTicient  height  to  carrj-  the  gases 
away  from  the  building.  The  speed  of  the  fans  is  adjusted  to 
the  demand  on  the  boiler  by  automatic  regulating  valves  con- 
troUing  the  fan  engines. 

■•  V  Co(7/  iJatidling. — AH  coal  received  by  water  is  unloaded  from 
the  barges  by  a  steel  derrick  operating  a  clam  shell  bucket  and  is 
delivered  into  a  hopper  of  fifteen  tons  capacity  at  a  height  of 
55  ft.  above  the  dock.  This  bucket  is  operated  by  an  engine  on 
the  dock,  supplied  with  steam  from  the  power  house.  From  this 
hopper  the  coal  is  fed  by  gravity  into  a  coal  crusher  and  from 
the  crusher  it  drops  into  steel  cars  where  it  is  weighed.  The 
cars  are  thci)  drawn  by  cable  up  an  inclined  single-track  railway 
of  13  per  cent,  grade  and  into  the  boiler  room  through  an  open- 
ing near  the  roof.  This  track  is  supported  upon  structural  steel 
towers,  and  is  designed  so  that  two  cars  can  be  operated  upon  it. 


of  the  stokers  into  chutes  leading  to  narrow-gauge  cars  in  the 
basement,  by  wliicli  they  are  at  present  carried  to  the  low  ground 
in  the  neighboriiood  of  the  power  house,  and  used  for  tilling. 

Fipmg.—A  steam  main  is  carried  over  the  boilers  on  each  side 
of  the  boiler  h-aisc,  each  of  the  two  mains  crossing  over  to  the 
opposite  side  at  the  center  of  the  boiler  room.  Provision  is  made 
for  cross-connecting  these  two  mains.  From  the  boiler  room 
the  mains  extend  through  the  partition  wall  into  the  turbine  room, 
tlience  downward  into  the  basement  connecting  to  a  header  under 
the  floor.  From  this  header  connections  are  made  to  each  tur- 
bine. In  addition  to  the  throttle  valves  and  the  automatic  stop 
valves,  sIiut-oflF  valves  are  provided  for  each  turbine  under  the 
boiler  room  floor.  These  valve?  are  controlled  by  hand-wheels 
mounted  on  stands  in  the  turbine  room.  A  separate  steam  main 
is  provided  for  the  steam  driven  auxiliaries,  which  are  all  de- 
signed to  use  superheated  steam.  Steel  pipe,  with  extra-heavy 
welded  flanged  joints,  is  used  for  all  high  pressure  steam  lines, 
contraction  and  expansion  being  pro>ideU  for  by  the.  t;se  of  long 
radius  bends/   ;;  ^-^s.^  -,' v '  v.  >•  v  -v--    VV'' : 

'  :An  exhatist  line  leads  from  each  turbine  directly  down  to  its 
condenser  and  is  connected  by  an  automatic  relief  valve  to  an 
in(Hvi<lu.il  .nnboard  exhaust  line,  which  ])a>se>  through  the  tur- 
liiiu-  room  basement  to  the  outside  of  tjie  buiMing  and  thence  to 

>i:^p<>int  above  the  t^o-f.-    ;>-  .  r-;^  v'^'  U'  :;  ;~.'<' /  ■-^^'  -ir  • -/v-^' 
,.<Thc^  piping  friipi-tlicpr:inps'",t  beaters  and 
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passing  each  other  through  an  automatic  turnout  at  the  center. 
The  cars  discharge  the  coal  into  a  hopper,  from  which  it  is  de- 
livered into  two  flight  conveyors,  extending  the  length  of  the 
boiler  room.  Openmgs  in  the  bottom  of  the  flight  conveyors  dis- 
charge the  coal  into  sprouts  leading  to  the  stoker  hoppers  of  the 
boilers.  The  capacity  of  the  flight  conveyors  is  in  excess  of  the 
amount  of  coal  required  to  operate  the  boilers,  and  the  surplus 
coal  is  discharged  at  the  further  end  of  the  boiler  room  into  a 
concrete  storage  bin  below  the  boiler  room  floor. 

Gjal  received  by  rail  is  dumped  from  the  car  directly  into  a 
chute  leading  to  this  same  storage  bin.  When  the  boilers  are  to 
be  supplied  from  this  source  the  coal  is  discharged  from  the  bin 
by  gravity  into  a  coal  crusher,  and  from  thence  into  a  bucket  con- 
veyor located  in  a  tunnel  underneath  the  bin.  by  which  it  is  de- 
livered to  the  flight  conveyors  above  the  boilers,  and  thence 
through  the  chutes  to  the  stoker  hoppers.  '.■'■'■■■::'■■■■■■''■':.■■■■ 

The  cable  railway  and  the  flight  and  bucket  conveyoi-  are^  opef^ 
ated  by  three-phase  induction   motors,  taking  current  from  the 
"Station   Service"  line.     ■-;■;■  .;/ ^'.,;.^.:^  ;/•<<;  7;"■:;^{•^^^'•^■^;:V-; 
•The  ashes  are  disposed  of  by  gravity  from  tfie  dumping  grates ' 


^'CfnK^ini/.ers  ,is  o|  caVt  irot^    while  that  from  the  economizers  to 
the  boiler*^  with  the  cxceptioiV  ojF  a  <Ast  iron  header  below  the 

■.floor,,  is  of 'brass.-;  ;'".■  •■        '■/:':/'/[  ''■'.--       '^  -  ;■  i:\l~  '■  :.  ^'^  \--'-' 

A  closed  feeil  Avater  heater  containing  i2,0TO  sqr  ft.  "^of  ^«ri»« 

and  milizing  the  exhaust   from  tlie  stcaiji  driven  auxiliaries  is 

pp  A-itletl.:);  ;';\.-7'^;  ,;'■!/"/■/    ■.  .  .;"i  ■'■/.-:  u-?"  •  ■.''^^:'*::' 

Oiling  System. — ^A  continuous  circulation  oiling  system  for  the 
turbine  and  generator  bearings  is  installed.  The  oil  is  elevated 
by  a  small  steam  pump  into  a  tank  situated  in  the  fan  room  and 
flows  from  this  tank  by  gravity  tb  the  various  bearing^.  After 
passing  through  the  bearings,  it  is  discharged  into  a  filter,  from 
which  the  filtered  oil  passes  to  a  receiving  tank  in  the  turbine 
room  basernent,  to  which  the  suction  of  ,the  oil  pump  i>  con- 
nected.'!"-  -C    -..'V         .'  '      -  ■^'"•'■'■^i''i-:-''-'^'-':^''\ 

Taps  are  placed  in  this  line  at  convenient  points  for  filling  the 
oil  cups  on  the  auxiliary  engines  and  pumps. 

Electrical  Distributi^m. — The  main  cables  from  each  generator 

are  run  in  the  air  chamber  under  the  turbine  room  floor,  up  to 

-••the  sw-itchboard  gallery  and  thence  through  selector  oil  circuit 

breakers  down  to  the  high  tension  buse^  under  the  switchboard 


.! . ..      .,  ,■• '.:  .-. 
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gallery.  These  circuit  brakers  are  electrically  interlocked  so  that 
the  buses  cannot  be  paralleled. 

The  two  high  tension  buses,  with  their  accompanying  switch- 
ing equipment  are  interchangeable  and  are  arranged  so  that  each 
can  be  used  separately :  one  suppling  three-phase  current  to  the 
Port  Morris  feeders,  and  the  other  supplying  principally  single- 
phase  current  for  propulsion.  Each  bus  is  further  divided  by 
knife  switches  into  three  sections ;  each  end  section  containing 
generator  leads  and  propulsion  feeders,  and  the  center  section 
containing  the  Port  Morris  feeders,  so  that  in  an  emergency  a 
still  further  subdivision  can  be  effected. 

When  a  bus  section,  or  the  entire  bus,  is  used  for  supplying 
single-phase  propulsion  current,  one  leg  is  grounded  directly  to 
the  track  rails  of  the  right  of  way  through  suitable  switches; 
another  leg  supplies  the  outgoing  feeders,  which  are  run  in  du- 
plicate, connecting  directly  to  the  trolley  and  which  forms  the 
complete  single-phase  circuit ;  the  third  leg  of  this  bus  is  also 
connected  to  a  feeder  which  is  carried  along  the  right  of  way 
for  the  purpose  of  supplying  power  for  local  purposes,  and  com- 
pleting the  three-phase  circuit  along  the  line. 

Elach  leg  of  the  high  tension  bus.  consisting  of  two  3  in.  x  ^4 
in.  copper  bars,  is  enclosed  in  a  separate  masonry  compartment 
composed  of  pressed  brick  and  soapstone  and  is  supported  on 
porcelain  pillars  and  bushings  projecting  from  the  side  wall  of 
the  compartment,   the  bushings  providing  for  cable  connections 


Each  generator  panel  is  equipped  with  instruments  indicating 
the  current  per  phase,  the  power  factor,  the  indicated  watts,  and 
the  field  current.  Receptables  are  also  provided  on  each  gen- 
erator panel  for  making  connections  with  the  synchroscope  and 
the  voltmeters  on  the  inclined  panel.  This  panel  contains  the 
main  field  switch  and  rheostat  handwheel,  together  with  an  elec- 
tric governor  controller  for  changing  the  speed  of  the  generators 
from  the  switchboard  gallery  for  the  purpose  of  synchronizing, 
when  it  is  desired  to  throw  two  or  more  generators  in  parallel. 
The  oil  circuit  breakers  between  the  generator  and  the  buses  are 
also  electrically  controlled  from  these  panels.  Totalizing  watt- 
meters are  placed  in  the  bus  sections  in  such  a  way  as  to  regfister 
the  total  load  of  the  generators  or  of  any  group  of  feeders. 

Each  feeder  is  equipped  with  an  ammeter,  overload  relay  and 
controllers  for  its  oil  circuit  breakers.  Colored  lights  on  the 
switchboard  indicate  the  position  of  the  circuit  breakers. 

For  supplying  power  to  the  various  motors  throughout  the  sta- 
tion, duplicate  sets  of  two  transformers  each  are  used.  They  are 
"T"  connected  and  supply  three-phase  current  at  440  volts. 

For  the  control  of  the  station  circuits,  a  local  service  switch- 
board is  installed.  

THE  VALUE  OF  A  BRICK  ARCH. 
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to  the  bus.  Removable  glass  doors  are  provided  in  the  bus  com- 
partments at  small  openings  opposite  all  connections  and  sup- 
ports. The  connections  between  the  bus  bars  and  the  circuit 
breakers  consist  of  insulated  cable  and  art-  carried  up  in  separate 
brick  septums  on  the  back  of  the  bus  bar  and  oil  circuit  breaker 
structure.  Each  oil  circuit  breaker  can  be  disconnected  from  the 
bus  and  circuit  by  hook  type  knife  switches  located  on  the  rear 
of  the  structure. 

The  feeder  cables  pass  along  the  top  of  the  circuit  breaker 
structure,  thence  to  choke  coils  in  the  arrester  gallery  and 
through  special  windows,  to  the  line.  Each  feeder  is  protected 
by  a  lightning  arrester  of  the  Westinghousc  Electric  &  Mfg.  Co.'s 
low  equivalent  type,  with  fuses. 

For  normal  operation  of  this  station  one  set  of  buses  will  sup- 
ply the  three-phase  feeders  leading  to  Port  Morris,  and  the  other 
set  the  single-phase  propulsion  feeders  and  the  local  three-phase 
circuits. 

The  voltage  of  each  high  tension  bus  is  maintained  constant  by 
a  Tirrill  regulator,  controlling  the  exciter  field  circuits. 

StK'ilchboard. — The  main  switchboard  is  made  up  of  marble 
slabs  carrying  Westinghousc  instruments  and  switching  appa- 
ratus. It  contains  four  panels  for  the  operation  of  the  gen- 
erators, three  panels  for  the  control  of  the  exciters,  two  panels 
for  the  '1  irrill  regulators,  one  load  panel,  one  inclined  station 
panel  for  the  sjnichroscope.  and  .\.  C.  voltmeters,  and  five  panels 
for  the  apparatus  controlling  the  outgoing  feeder  system  and  the 
local  high  tension  circuits. 


A  paper  which  was  presented  by  Mr.  G.  W.  Bennett  before 
the  recent  convention  of  the  International  Master  Boiler  Mak- 
ers* Association  gave  the  results  of  some  tests 
which  were  made  on  a  wide  firebox  engine  to 
ascertain  the  efficiency  of  the  brick  arch  and 
arch  tubes. 

The  boiler  of  this  locomotive  had  a  firebox 
105  in.  long  and  7514  '"■  wide.  It  contained 
458  2-in.  tubes  15  ft.  6  in.  long  and  carried  a 
steam  pressure  of  200  lbs.  The  firebox  was 
equipped  with  four  3-in.  water  tubes  for  sup- 
porting the  arch.  The  test  showed  that  with 
the  brick  arch  and  water  tubes  in  place  the 
equivalent  evaporation  per  dry  poimd  of  coal 
showed  an  increase  of  14.9  per  cent,  over  that 
obtained  without  the  arch  or  tubes.  There 
was  a  gain  of  9.3  per  cent,  with  the  arrange- 
ment with  the  water  tubes,  but  without  the 
arch  in  service.  The  coal  nred  per  sq.  ft.  of 
grate  area  per  hour  showed  a  decrease  of 
14.7  per  cent,  and  7.8  per  cent,  under  the  same 
conditions. 

The  tests  were  very  carefully  made  and  the 
boiler  pressure  was  maintained  constant.     Six 
runs  were  made  in  each  case,  three  with  a  partially  closed  throt- 
tle and  three  with  a  wide  open  throttle.     The  results  given  are 
an  ax'erage  of  all  the  runs. 


TEST  OF  7500  K.  W.  STEAM  TURBINE. 


An  eight-hour  economy  test  was  made,  September  1,  on  a 
7.500  k.  w.  Westinghouse-Parsons  steam  turbine  at  the  Water- 
side Station  of  the  New  York  Edison  Company.  The  turbine 
unit  is  of  the  standard  Westinghousc  construction  throughout 
and  has  a  maximum  rated  capacity  of  n.250  k.  w.  It  was  built  to 
operate  on  175  lbs.  steam  pressure,  28  in.  vacuum  and  100° 
superheat.  Under  these  conditions  the  turbine  was  guaranteed 
to  have  a  minimum  steam  consumption  of  15.9  lbs.  ])er  k.  w.  hour 
with  a  normal  speed  of  750  r.  p.  m.  The  electrical  efficiency  of 
the  generator  was  guaranteed  to  be  97.8  per  cent.,  exclusive -of 
friction  and  windage. 

The  results  of  the  tests,  calculated  for  the  conditions  as  ac- 
tually run,  were  as  follows: 

Duration   of   test    8   huurs 

Average  steam  pressure  at  throttle 177.5  lbs. 

.•\vtrat:e  superheat  at    throttle 95.74    degrees 

Average  vacuum    27.31    in. 

Average    load  on    generitor 9,830.48   k.    \v. 

Average  steam  tonsurRption 16.15  lbs. 

It  will  be  noted  that  the  conditions  under  which  the  tests  were 
run  were  somewhat  different  from  those  under  which  the  guar- 
antee was  made,  and  when  corrections  are  made  for  these  dif- 
ferences it  shows  that  the  water  rate  for  the  turbine  was  14.85 
lbs.  per  k.  w.  hour,  or  1.05  lbs.  less  than  the  guaranteed  rate. 
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TWELVE-WHEEL  FREIGHT  LOCOMOTIVE. 


Norfolk  &•  Western  Railway. 


The  Baldwin  Locomotive  Works  has  recently  delivered  fifty 
4-8-0  type  locomotives  to  the  Norfolk  &  Western  Railway,  which 
are  in  general  very  similar  to  an  order  built  last  year  for  the 
same  road.  The  most  important  change  made  in  the  design  is 
the  substitution  of  the  Walschaert  for  the  Stephenson  valve  gear. 


The  principal  details,  aside   from  the  valve  motion,   were  con- 
structed from  the  railroad  company's  drawings. 

The  total  weight  of  the  locomotives  is  204,050  lbs.,  of  which 
165,850  lbs.,  or  81  per  cent.,  is  on  drivers.  1  he  average  pro- 
portion of  weight  on  drivers  for  a  consolidation  type  of  locomo- 
tive is  89  per  cent.  The  tractive  effort  is  40.200  lbs.,  giving  a 
ratio  of  adhesion  of  4.13  and  a  ratio  to  the  total  weight  of  5.09. 
A  consolidation  locomotive  with  practically  the  same  total  weight 
and  the  same  factor  of  adhesion  would  give  a  tractive  effort  of 


TWKLVJ     V.HK.EL    (4-8-O    JM-K )    FRKIGHT   LOCOMOTIVE — NORFOLK    &      WESTF.RX    RAILWAY. 
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.ij;;iHcry.'   These  drciutbrakcrsi  are  intiTlookciI  so  that 

the  buses  caniKtt  be  parallck-il. 

Tlic  two  liigh  tension  buses,  with  tht-ir  acconipan>  ing  switcii- 
in^  oquipniLnt  arc  interchangeable  and  are  arranged  so  th.it  each 
can  be  used  soi>arateIy :  one  suifjiling  three-phase  cnrretu  l<'  the 
Port  AIorri<  fiee«iers. /and  the  other  supplying  principallv  ><ingle- 
j»hase  cttrrvnt  (or  jxropul^ion.  Each  bus  is  furtiier  (Hvided  by 
knife  switches  into  fhne  >ecti«>h>;  each  end  seciiun  containing 
generator  leads  and  proinii>iun  feeders,  and  tlie  center  section 
containing  the  Port  ^loMis  feeders,  so  that  in  an  emergency  a 
-"till  further  -ubitivisjoh  can  be-  effecU"(t'.  ,;    •.  .  .   •  ;.::"-    ';,.:*^'  -  ■ 

W'licn  a  bus  section. or  tb^  eirtirc  bus.  is  used  for  supidying 

-ijigltrplKise  propulsion  Gitrrent.  one  Kg  is  groiuided  directly  to 

the   track   rails  of  the  riglit  of   way  through  suhabie   -witches; 

;inotlnT|egv>iVpplioV. the  fTrnt going  feeders,  whicli  .ire  inn  in  dn- 

...pitcate.conm cling   direcirx    to   the -trolley  and   which   ft>rnis  the 

:':  coiHivlcte   singU-pluise  circuit :   the  third  leg  of  this  bus  is  also 

-  "connected  to.  a  feeder  which   i-  carriecl  along  the   rights  of  way 

ff »r  the  purjiose'  <>t :;<»uj>i»lyiiig  power  for  Iptal  purposes,  atid  coni- ' 

pletihgithe  three-pha^eeirctiit  alwiigthc  Hiie,\  .     :,->.:: 

Ivich  leg  of  the  high  ten-iojf  Uus,  consisting  <tftwV.\^  in.  x  '4 
in.  cv>pper  bars,  is  enel«.>se<l,  in  a  s.ej^».arate.!na>onry  coniparttnenl 
^-mnposed  c>f;i>re$^v«l  bjr.icfc  and   soapstofie  aiuJ  is  supportc<l  on- 
pi <rcelain'  pifliirs  anil  bushings;  p.rc»jeeiing  fi-oiu  the  sj»le-  waif  of- 
t he. . cirihinpa rtnienK v  tlH'  ■  lni>hipgs  .l>ro\  idhrg  ' for  cable  connections 


•- • • « w • 
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tct  the  bus-.     kinituvaUle  'glasti-ijjVMrs  ;ire^^^^^  the.  bus  com-  . 

jartments/ at 'snjaH/i^'iKiviiUis  ..oppr^^  c<«nne*.iions  .md   -uii- 

l«iri-..     Tj»e  .e«»nnection>  l)etweeti   the   InJs  bars   aud  lhe   circuit  • 
!>re:tk.vr^  Von'«r~*t  v'l  insnTatvd  cable.  an<I  arc  cafritfj  up  in  ••ep.inile  ,; 
bricV  *^ii>tiu*ts  oti  the  back  _<>f'  the  bus'b:if  antt  iiil  circuit  lireaker  .' 
<tr.nct»irx-''."   Jvacli  .oil"  eirctiit  brc'a,kv'r.A'an  be  di -connected  front  the 
\  1ms  atid  (i;:irclMl-hjj:iH;<jfe-Jyji^^  the  i»ar 

'Fbi.'-  feeder'  Vable.^  x»n!«s  al.hjfg!  the;.t«ii».\«>i  the  circuit  breaker 
'•f  •str«etiirs%  iheiiciLV  to ; -chr'ke':  .^^  lit.  the  arrlster  gafU^ry.  an<l 
"•■  VthrV"ifgi»  ,sjieciyr'..w^^^  fiiK,    'Kach    fiedcr  is  proieeled 


Each  generator  panel  is  equipped  with  instruments  iudicatiiig   , 
the  current  per  phase,  the  power  factor,  the  indicated  watts,  and 
the  field  curreiu.     Keceptablcs  are  also  provided  on  each  gen- 
erati>r  panel  for  making  connections  with  the  synchroscope  and 
the  v<dtmetcrs  on   tlie   inclined   panel.     This   p.inel  contains   the 
main  lield  switcii  and  rheostat  handwheel,  together  with  an  cleo    ..-. 
trie  governor  controller  for  changing  the  speed  of  the  generators 
froiu  the  switciiboard  gallery  for  the  purpose  of  synchronizing,      :. 
wiien  it  is  desired  to  throw  two  or  more  generators  in  parallel, 
lhe  oil  circuit  breakers  between  the  generator  and  the  buses  are 
also  electrically  controlled   from  these  panels.     Totalizing  watt-.  ■■ 
meters  are  p]ace<l  in  the  bus  sections  in  such  a  way  as  to  registiei^    .■ 
the  total  load  r)f  the  generators  or  of  any  group  of  feeders. 

Each  feeder  is  equipped  with  an  ammeter,  overload  relay  an<l   /  :. 
controllers   for  its  oil  circuit  breakers.     Colored  lights  on  the   .■;^  • 
switchboard  indicate  the  position  of  the  circuit  breakers.     ;,  ..-,,! 

l-or  -ui)pl\ing  power  to  the  various  motors  throughf»ut  the  sta'-.  ."• ;;. 
tir>n,  dujilicate  sets  of  two  transformers  each  are  used.     They  arc    ••>/ 
**T*.*  connected  and  supply  three-phase  currein  at  440  volts.;.:     •.• 
V.  "R^r  the  control  of  the  station  circuits,  a  local  service  s witch.''  -  .^ 
bpa^rij  is  installed.  ;V:_.  ;  :'-.■,- •^;. 

:,S\.:/\  /.;;:     THE  VALUE  OF  A  BRICK  ARCH.  /S|-J.>^^?^)-'^ ': 

A' paper  which  was  presemed  by  Mr.  G.  W.  Bennett  b.efO're    t. 
ih<lFeceni  convention  of  the  International  Master  Boiler   Mak-  •  ;- 
.  ers'  .\'-ociation  g.ive  the  re-ult-  of  some  tests      :.;; 

wliicli  were  made  f»n  a  wide  t'lreboK  engine  tb  ,:.' 
a-cert;iin  the  efficiency  of  the  brick  arch  aild'.;:-'- 
arch  tubes.  ..-•-'»•■  i   '.■..:.- .v-"v^t 

The  boiler  of  this  locomotive  hhd  a  firebox      1 
103   in.   long  and  "Sf^  in.   Wide.      It   contained      ." 
43S  j-iii.   tulie-   15   fi.  6  itl.  long  and  cari-iedrJ*'  '."•,. 
-le.im   pressure  of  jtn  lb*.     The   firebox   wa's':"-- 
eipiipped   with   four  3-in.   w.'iter  tuK-s   for  sitp-      /' 
porting  the  arch.     Tiie  test  showefl  th.it  >vith      Y  , 
•the  lirick  .'ircii   and   water  tube-   in   place"  the     V:' 
"c«iuiv;t]ein   evapor.itiou   ]>er  dry  jiound  of  coal   j.";; 
showe<l  an  increase  of  14.0  per  cent,  over  that  ",-.-, 
obtained    without    the    arch    or    inlie<.       Ihere"    ■•.' 
wris. a  gain' of- 9.3.  per  cent    with  the  .irrangf^  .  .•■.  ! 
ment    with    the   writer   tuln-s,   but    without   the     ■' f. 
arch  in  service.      The  coal  nred  per  -q.  ft.  of    • 
'gr.'ite    .area    per    hour    showed    a    decrea^e    c»f      '  L 
14.7  per  cent,  and  7-8  per  cent,  uiwler  the,  satne.  ijX. 
;conditious.  •  .'  •';;■'-'■;..•  ■':y:^-r-  '  i-^'.--\.-:'^'}:'\ 

T'he  tests  were  very  carefully  m.tde  atid  the     '..: 
'         ■  ''boiler  pressure  wa-  maintained  con-iant.     Six,;'- 
run-  u  I  re  made,  in  each  case,  three  with  a  jiartially  closed  "thi-ot-       i- 
tUv  and  three  with  a  wiile  <->peii  ilnonle.     The  result-  given  .irtf   '   " 
:in  Ji:\*er;i]J!e  of  all  the  tuns,  .       ;-  r,':^  •  ,.^    -.v     -.    V   .••-• 

j  .::  ;  (      TEST  OF  7500  K.  W.  STEAM  TURBINE. 
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.'  by  a-lrghtiVing  arn>-:r<^r,iff  fkcVWe-^Hn^^^^  Ivlex-tric  J{;  .Mlg.  €u.  *  "^ 

.;  I«Oiv  jeTJniv1i-l<?it  .tyjie.Hviih  .ftises.:;     ,.''■[■■.'■.'•'         -'  ' 

V""'.  ••  tVrr.ftorihal  of»!L*ratioii  of  thi>i  ;«vt:tt.i»u>  <  lue;  set  rif  buses  wilJ  sup 

1>K  ifu^'  thh;e-ph.ayc.  f^^^^^  to'  Ffjrt  .)^|i«F:tis.,  and  the  f»ther 

-et  ;thvv  siIK»1!C•-i^m-^■.pfOJnlTiJ^^;^^^^^^^ 

.'^'   Th^t'  voT^^Ktg:e.-of;  w  .is  .UKiintiini  d  n  instant 'by 

1  ■"J"ii'xill,regula><%v|i;on  cit-euils..-       -  ^.v' 

.S.\7A«/»"M>,m/.^-^'rht  nj.'iht  -  sAvitcbboarVl  is  '  nvadi-  up  of  marble 
-li^b-  ■  c;irr\  ing  \\  estingh*  iu-e  inslriiment.-;  .uid  "  «iwitehlng  appa- 
rauis;.  It  .oi.ntains  fii'Ur;  princl.'i  fi'r  the  opvralion  of  the  gen- 
<  raiors.  tlvTOe  panels  for- thocotitTol  of  the  exciters,  two  panefe 
i-.r  J^iv  /l-irriil-  rvgiiJaloFs^ 
pajiei  for  the  syiichro?fc<tpe.  and,  A.  C.  vtihtnelers.  aricl  five  i>anoK 

firV  the  .ii^piir.-ttu- iv^uitrolh'iyii;  the  «'tHg«^  and  the 

lor.al   hitib   ti-'n-ioji   circuits,  -         '.*■•     "      '•-.     •.  -  '- •  '.   •'"    -    ^ 


An '  eight-litiur   econniiiy  Jest;  wa^ma^e.   Sept «.niber    j,  on;;*; 
7,560!  k.  w,  \Vesiingh<m^e-Pafs'»ns  steifitn  tiirbiije-  ar  the  -AVat^fr 
side   Station  of  the   Xcw   York   Kdison  Company      The  turbine' 
uitit    is  ^>f  the   standard    Westinghotise   coustrnctiou    ihroughtiut 
and  Ijas  a  ni.iximum  r:ile<l  capacii-.  >,i  1 1.J50  k.  w.    ft  wa-  buill  to 
operate   oil    175    lbs.    steam   pre<,snre.   a8   in,   vacuuin   aiid   lop?  • 
superheat.     Under  these  .c<»n<iilion!»  the  turbine   was  jj-Uarairteed  , 
to  liave  a  jnininiuni  -liaiii  coii-tn!i]>tioii  .if  i4.o  lit-    per  \i.  w.  boiir  . 
with  a  nonn.il  -peed  of  750  r.  ]>.  ni..     'I'.he.vlecirical  efficiency  of 
the  generator  was  guarantet^d  ia.lie  o7!8't»er'  cent".,  . exclusive -oi' 
Irictiiiu   and    windage.  ^-  -.''Z^  -'-.y^'^'k.  /  '   ■■■'■C--'^- 

The  results  of  the  t<si-.  c.ilenlaied  foF  the  conditions. 'its  a^c^ ': 
tually  run,  were  ,as  foliow&:.  '■''■■■■    ...        ...,'- 

,  .\\vfatn:  -Ic.tiil'  4<r«>s>nr.>  .it  tlirtftlle.  .  .  ,^  ,  .  ,  . 

.'\vtraue  mu"  rli' :!'  .11   tlirijiil.N.-.  ..,..»....••', ..,'.' 

'    AvetaCc-  v.lc;iniii    .........■,.._...,.' j",»  .•.»... 

_"  Aver:in<"  imul  <mi    Ki-iKritcr.  ■.'..'.'/!■'.,..•.,»>.; ,, 

■  '  .Vvirai:t;  st<  .1111   ti"iisinviiti''ir.'.';.i  .•....'!..'■.'. ; 

It  will  be  noted  that  the  conditions  under  which  the  tests  were, 
run  were  somewhat  difTereiit  from  those  under  which  the  guarr 
antee  was  made,  and  when  corrections  are  ma<le  for  these  dif- 
ferences it  sliowa  that  the  water  rate  for  the  turbine  was  14.85 
'b*-.  per  k.  w    hour,  .'r  1.05  lbs    lei's  than  the  euaranteed  rate 


.  .  ;■•.  ■..■•.';.■ .  %f»'  hyura. 
..i-ry.. ...-.irr. 5   \hi. 

i,  ...!)j.T4  dcgree» 
..;,..:...aT.31  HI.- 
.,;..r.!»,?>30.'48   k.    \\. 

..... 15.1,')   U.S. 
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^-vVTWELVE-WHEEL  FREIGHT  LOCOMOTIVE. 


".••>■•,.■..  ..:■ 


■V  NokliH.K    ^     WeSTKRN     R.\ji:\<!A%-' ■•••^>'::;i>-    •;;•<;::- 


I  lu'    l!;il<l\vin   Lot'diiiotivo    \\'<'rks  has  recmlly  (iclivcrcd^  ^ 

.'4*8-0  type  l<'«.<>innti\(.s:  tu  tlit-  Xorfulk  &  Western  Railway,  whicli 

iare  ill  ti<.iHTal   wvy   -iniilaf  u>  an  itnlep  '»iiJ't   la>t  year  for  tliv 

t;um'   road.      I  lie  nui-i   important  ohaiiiie  mad*.-  in  tJioVlesitrti   i- 

the  Mibstitiuioii of  tiu'  \Val>chaert  for  llic  Stei.jlvvi'>^^!r  valve  jjear. 


••;  "i^ie  prin.cipai   <tctMi!s.  asi*l«? .  Irtnii   UW  yalvt  |fiirtti«^  <»n- 

;.':str«cted  fr^ 
'.  Tl:a^t^'!a]  \vv!i:lit  '?/  thv  ]i«>cj-»niotrve^  i»  204.031  >  ll)>...  ot  whicli 
165*850  11>N.,  ur  Si  fk-r\vnt.,  i*  on  driver*.  1  he  aixrape  pro- 
jiortinii  .»£  ttx-itjhtc>ir  drivers  for  a  cinir  •fi<lation  t\:i»e  of  ioeoiu<>- 
tiv«  15  89  pefbiMU-;  The  tractive  \^ff  is  40.J00  H(>..  yfivtiur'ii 
ru"'>  *>f  n;ilt«">*<«v  rtf  ,4;i_v,a'nd  a  ratiio  to  the  totar  vyeijfhl  V»f  ;5<?9 
,\  o>tr>«di,d-itii'ii  |t>cotnoiive  \vi;h  |>ractica!)y  the  sartve  tot;d  weiiiht 
an<I  the  ^'inie  fact<>T  of  adlK>ioiv  .would.. i;i\ e .a  tnicli\e  <.U' •v.  < -f 
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AMERICAN    ENGINEER    AND    RAILROAD    JOURNAL. 


LONGITUDINAL    SECTION    OF   BOILER,   4-8-O   TYPE    LOCOMOTIVE — NORFOLK    AND    WESTERN    RAILWAY. 


nearly  44,000  lbs.,  which  indicates  the  big  advantage  to  a  rail- 
road company  of  having  a  line  suitable  for  the  operation  of  con- 
solidation locomotives.  The  weight  per  axle  of  these  i2-\vheel 
engines  is  nearly  41,500  lbs.,  and  a  consolidation  of  the  same  total 
weight  would  be  about  45,400  lbs.  In  comparing  the  two  types, 
however,  it  should  not  be  forgotten  that  the  12-wheel  type  per- 
mits a  longer  boiler  and  hence  longer  flues,  and  allows  the  same 
amount  of  heating  surface  to  be  obtained  with  a  smaller  num- 
ber of  flues  and  wider  bridges.  This  point  will  be  mentioned 
later. 

The  locomotives  are  arranged  with  a  continuous  driving  equal- 
ization on  each  side  and  the  second  pair  of  wheels,  being  the 
main  drivers,  are  fitted  with  plain  tires.  The  others  are  flanged. 
The  main  wheels  have  cast  steel  centers  and  the  others  steeled 
cast  iron.  The  main  frames  are  of  cast  steel  4^  in.  wide  with 
double  front  rails  of  wrought  iron. 

The  cylinders  are  equipped  with  12  in.  inside  admission  piston 
valves.  A  very  compact  design  of  valve  motion  has  been  ar- 
ranged in  which  the  links  are  carried  on  an  extension  from  the 
frame  cross  tie  back  of  the  first  pair  of  drivers.  The  links  are  of 
the  built  up  type  with  cast  steel  side  plates  and  double  trunnions. 
The  lifting  link  is  connected  to  the  radius  bar  ahead  of  the  link, 
the  reverse  shaft  resting  in  bearings  almost  directly  above  the 
link.  The  center  line  of  the  valves  is  2  in.  inside  the  center  line 
of  the  cylinders,  which  makes  a  rocker  arm  necessary.  Advan- 
tage has  been  taken  of  the  clear  space  between  the  frames,  due 
to  the  design  of  the  valve  gear  by  the  installing  of  three  large  air 
drums,  ariiinged  as  shown  in  the  illustration. 

The  boihr,  which  is  the  most  interesting  feature  of  this  de- 
sign, is  of  the  extended  wagon  top  type  and  carries  200  lbs. 
pressure.  The  longitudinal  seams  are  welded  for  9  in.  at  each 
end  and  are  sextuple  riveted  with  double  welt  strips.  The  crown 
sheet  is  radial  stayed,  with  one  T  iron  at  the  front  end.  A  liberal 
use  has  been  made  of  flexible  stay  bolts  throughout  the  break- 
age zone.  The  arrangement  of  these  will  be  seen  in  the  boiler 
drawing.  The  back  flue  sheet  is  unusually  well  braced,  as  is 
also  shown  in  the  illustration.  Very  liberal  spacing  has  been 
provided  in  the  water  legs  around  the  fire  box,  the  mud  ring 
being  5  in.  wide  at  the  sides,  the  space  being  increased  to  7^  in. 
at  the  crown.  The  back  mud  ring  is  4  in.  wide  and  the  distance 
between  the  crown  sheet  and  back  head  i=  8  in.  The  fire  door 
opening  is  formed  by  flanging  both  sheets  outward,  the  inner 
sheet  being  given  an  easy  bend  at  a  large  radius.  The  front  mud 
ring  is  514  in.  wide,  the  water  space  at  this  point  being  practically 
vertical  The  ash  pan  is  of  the  hopper  type  with  cast  iron 
bottom  slides  operated  by  an  air  cylinder.  It  is  equipped  with 
sprinkler  pipes  supplied  with  water  from  the  injector  overflow. 

It  is  interesting  to  compare  this  boiler  design  with  that  used 
on  a  consolidation  locomotive  built  by  the  same  company  for  the 
Pennsylvania  Railroad,  which  was  illustrated  on  page  231  of  the 
June,  1906,  issue  of  this  Journal.  That  boiler  has  practically  the 
same  ratios  as  the  one  on  the  Norfolk  &  Western  engine,  the 
flues  in  the  former,  however,  being  but  13  ft.  814  in.  long,  while 
the  flues  of  the  Norfolk  &  Western  engine  are  18  ft.  4%  in.  long. 
The  boiler  in  the  former  case  is  71  in.  in  diameter  at  the  front 
end  tnd  70  in.  in  the  latter.  The  heating  surfaces  are  nearly  the 
same  and  the  difference  in  the  two  designs  comes  altogethei    in 


the  number,  spacing  and  size  of  the  flues,  there  being  373  2-in. 
flues  m  the  Pennsylvania  boiler  and  242  2j4-in-  fli-ies  in  the  Nor- 
folk &  Western.  The  latter  engine  has  but  26  per  cent,  of  the 
area  of  the  boiler  at  the  front  end  taken  up  by  flues,  while  the 
former  has  31  per  cent.  This  illustrates  that  the  12-wheel  design 
has  an  advantage  in  permitting  the  same  amount  of  heating  sur- 
face with  a  much  more  open  arrangement  of  flues  and  wider 
bridges.  The  flues  in  this  case  are  arranged  in  vertical  and 
horizontal  rows  and  have  %  in.  bridges. 

The  feed  water  on  these  locomotives  is  discharged  from  the 
check  valves  into  a  small  dome  built  of  J4  in.  plates  and  located 
on  the  first  ring  of  the  boiler  barrel.  Water  enters  the  boiler 
from  this  dome  through  sixty-one  I  in.  holes  drilled  through  the 
shell  and  strikes  a  deflector  plate  which  delivers  it  on  either  side 
of  the  dry  pipe.  The  feed  dome  is  practically  filled  with  a  series 
of  horizontal  baffle  plates  placed  one  above  the  other  on  which 
is  deposited  a  large  part  of  the  impurities  in  the  feed  water. 
These  plates  can  easily  be  removed  when  necessary  and  replaced 
with  clean  ones. 

The  general  dimensions,  weights  and  ratios  are  as  follows : 

CEN  EKAL     DATA. 

Gauge    4   ft.   8^    in. 

Service    Freight 

Fuel     Bit.    Coal 

Tractive   ctTort    40,200   lbs. 

Weight   in   working  order    204,050   lbs. 

Weight  on    drivers    105,850    lbs. 

Weight  on  lending  truck    38,200  lbs. 

Weight  of  enviine  and   tender  in   working  order 320,000   lbs. 

Wheel   ha<;e,   driving    15  ft.   6   in. 

Wheel   base,    total    26    ft.    5   in. 

Wheel   base,  engine  and  tender   53  ft.   7  in. 
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,..4.13 


RATIOS. 

Weight  on   drivers   -7-   tractive   effort 

Total   weight   -r-  tractive  effort .-.v>-.'. .... 5.09 

Tractive  effort  X  diam.  drivers  -¥■  heating  surface i ...  .815.00 

Total   heating  surface  -H  grate  area    02.00 

Firebox  heating  surface  -f-  total  heating  surface,  per  cent S.70 

Weight  on  drivers  -f-  total   heating  surface    60.00 

Total  weight  -4-  total  heating  surface .,..,.....,....  .74.00 

Volume    both   cylinders,    cu.    ft .>...;. •■.■.  ..;4,.  ;V 12.00 

Total   heating   surface   ■—   vol.   cylinders .*.... «.,;.,....  ..230.00 

Grate  area  -r  vol.  cylinders   ..,,..;•'•...;.*■;'.  i-.;.  .3.71 

CYLINDERS. 

"•      le 


Kind 


.Simple 


Diameter  and  stroke — . . ... 21  X  30  in. 

Kind  of  valves i . «... . |.'vi:.^> ..» . .  12   in.   piston 

WHEELS.  ,  ••  -  ■■  ■  ■    '•' 

Driving,  diameter  over  tires   ,........:..  ^ 56  in. 

Driving,  thickness  of  tire's    .;;.......;.... 3  in. 

Driving  journals,  main,  diameter  and  length    -...v.. 9   X   lO'/i   in. 

Driving  journals,  others,  diameter  and   length. ...  •i.«.i. ...  .8J4    XIO}^   in. 

Engine  truck  wheels,  diameter 27  in. 

Engine  truck,  journals 6J4   X  10  in. 

■  .    :  ■;  BOILER. ;;:,.;   ;  ^  ■■...::;•■.  <:' 

style    ......•......••••  •■««  i^v  ■*........ ..a  ^t^>'«^*  ».•  »■%  m  it  •  •it  •'•  •  *  a  W  agon    x  op 

Working  pressure .,»»■■.'. • . » •"-.« .'....... 200  lbs. 

Outside   diameter  of  first   ring .;.,:...  «^.  .'.^^:. 70   in. 

Firebox,  length  and  width ..;...... 99Ji  X  64 Ji  in. 

Firebox  plates,  thickness crown   >^,  sides  }i,  back   ^   tube   54   in. 

Firebox,  wator  space front  bVi,  sides  5,  back  4  in. 

Tubes,  number  and  outside  diameter 242 — 2  }4    in. 

Tubes,  length    18   ft.   4^   in. 

Heating  surf  nee,  tubes 2603  sq,   ft. 

Heating  surface,  firebox    .'. 157   sq.    ft. 

Heating  surface,  total 2760  sq.   ft. 

Grate  area 44.6  sq.  ft. 

Center  of  boiler  above  rail   ......»...>.^...«.j.. .  .112  in. 

TENDER.  ■•.'.'■.'     >■■■.■•."    •  •• 

Wheels,  diameter 3."?  in. 

Journals,  diameter  and  length   —  .5^    X   9  in.. 

Water  capacity ..6000   gals. 

Coal   capacity    ......•'...>.••  v  • ..?  v'*'.  ..^'"  .■•  *>  ?  •>'■.:•■■•  *  *  •■.-  •-.-.>-...••..  1 0   tons 


seated  50  passengers,  shown  on  page  312  of  the  August,  1907, 
issue  and  of  the  car  for  the  C.  R.  I.  &  P.  Ry.,  which  seated  52 
passengers,  illustrated  on  page  141  of  the  April  issue.  Refer- 
ence to  these  articles  can  be  made  for  a  description  and  illus- 
trations of  this  apparatus. 

The  official  tests  made  on  this  car  before  its  acceptance  by  the 
Railway  Company  were  quite  severe.  It  was  operated  a  distance 
of  37  miles  over  the  Intercolonial  Railway  from  Moncton  to 
Harcourt,  which  run  was  made  in  62  minutes,  the  maximum 
speed  being  43  miles  an  hour.  On  a  one  per  cent,  grade  one 
mile  long,  during  this  run,  a  speed  of  30  miles  an  hour  was  at- 
tained. The  round  trip,  making  a  distance  of  practically  seventy- 
five  miles,  was  made  with  a  coal  consumption  of  925  lbs.,  being 
equivalent  to  about  12.3  lbs.  per  mile.  The  guarantee  of  the  car 
being  16J/2  pounds  per  mile,  this  test  showed  it  to  be  25  per 
cent,  better  than  its  guarantee.  Another  test  was  made  over  a 
distance  of  26  miles  with  the  motor  car  pulling  a  trailer  weigh- 
ing 24  tons.  The  average  speed  on  this  run  was  31  miles  per 
hour.  The  Ganz  patents  and  apparatus  in  this  countr\'  are  con- 
trolled by  the  Railway  .\uto  Cai-  Company  of  New  York. 


MALLET  COMPOUND  LOOOMOTTVES  IN  ROAD.SERVICE. 


'^  "'■  The  Great  Northern  Railway  has  25  Mallet  compounds  in  road 
service  between   Spokane  and  Leavenworth,  Washington,  a  di- 


GANZ    STEAM    MOTOR   CAK — INTERCOLONIAL    RAILW.^Y    OF   CANA1>.\. 


GANZ  STEAM  MOTOR  CAR. 


Intercolonial  Railway. 


On  page  391  of  the  October  issue  of  this  journal  is  illustrated 
and  described  a  steam  motor  car,  three  of  which  have  recently 
been  designed  and  built  in  the  shops  of  the  Intercolonial  Rail- 
way of  Canada.  The  same  company  has  also  received  a  120  h.p. 
steam  motor  car  of  the  Ganz  type,  the  appearance  of  which  is 
shown  in  the  illustration. 

This  car  was  imported  direct  from  the  European  works  of  the 
company  and  has  a  seating  capacity  of  40  passengers.  It  is  di- 
vided into  four  compartments,  the  one  at  the  forward  end,  7  ft. 
long,  containing  the  steam  generator,  control  levers  and  all  ac- 
cessory apparatus.  Back  of  this  is  a  baggage  compartment,  7  ft. 
long,  which  is  followed  by  a  smoking  compartment  seating  eight 
passengers.  -:^>  ::  '^•.  ■  ^.v^:      '  . .: 

The  framing  and  exterior  finish  is  of  steel,  the  interior  finish- 
ings being  hard  wood.  The  seats  are  upholstered  in  leather. 
The  car  is  heated  by  steam  and  lighted  by  acetylene  gas. 

The  steam  generating  apparatus  and  the  steam  motor  are  of 
the  standard  Ganz  type,  which  has  been  illustrated  in  this  jour- 
nal in  connection  with  g  cai  built  for  the  Erie  Railroad,  which 


vision  about  200  miles  in  length,  on  which  the  maximum  grade  is 
one  per  cent.  The  locomotives  are  successfully  handling  1,450 
tons,  giving  a  speed  of  10  miles  per  hour  on  the  maximum  grade. 
Prior  to  the  assignment  of  the  Mallet  locomotives  in  this  dis- 
trict consolidation  locomotives,  with  a  tractive  force  of  39,000 
lbs.,  were  being  used  and  could  handle  but  a  little  over  1,100  tons. 
Hence  the  Mallets  are  handling  30  per  cent,  more  tonnage  and 
are  burning  practically  the  same  amount  of  fuel. 

These  locomotives  were  illustrated  on  page  213  of  the  June 
issue  of  this  journal  and  weigh  302,650  lbs.  total,  of  which  263,350 
lbs.  is  on  drivers.  They  are  of  the  2-6-6-2  type  and  have  a  trac- 
tive effort  of  57,940  lbs.  The  drivers  are  55  in.  in  diameter  and 
the  steam  pressure  is  210  lbs. 


Prizes  for  Track  Stn»ERVisoRs. — The  Pennsylvania  Railroad 
distributed  $5,400  in  prizes  during  the  past  month  to  the  track 
supervisors  whose  tracks  had  been  kept  in  the  safest  and  most 
perfect  condition.  There  was  a  prize  of  $1,200  for  the  line  best 
maintained  during  the  year  and  a  prize  of  $1,000  for  the  division 
showing  the  greatest  improvement  during  the  year.  There  were 
also  four  prizes  of  $800  each  for  other  divisions  where  the  main- 
tenance or  improvement  during  the  year  has  been  especially 
good 
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•  4  .;;;.^-  -■•••''~^'  >"?"'  ■ 
the  nunibcT,  spacing  ami  size  of  the  Hues,  there  being  373  2-in. 
flues  in  tliL  lVnn<ylvania  boiler  and  J42  2'4-in.  flties  in  the  Nor- 
folk &■  We-tern.  Tho  latter  engine  has  bnt  26  per  cent,  of  the 
area  of  the  boiler  at  the  front  end  taken  up  by  flues,  while  the 
former  lias  31  pir  octit.  riii>  illustrates  that  the  i2-\vheel  design 
Ins  an  ndvantaitc  in  pt.rniitling  the  snme  amount  of  heating  sur- 
t.;ce  with  a  iinu-Ii  moix-  open  arrangement  of  tlues  and  wider 
bridges.  The  flues  in  tliis  case  are  arranged  in  vertical  and 
horizontal  rows  and  have  J/^  in.  bridges.    ^  ■■■'■■'  ^.'S  '"^''•>^^^'''^''^ 

ihi'  feed  watt-r  on  these  locomotives  is  discharged  from  the 
il'.eck  valves  into  a  small  dome  built  of  J/i  in.  plates  and  located 
on  the  t'lrst  ring  of  the  boiler  barrel.  Water  enters  the  boiler 
from  this  dome  through  sixty-one  I  in.  holes  drilled  through  the 
shell  and  strikes  a  (lelloctor  plate  which  delivers  it  on  cither  side 
of  the  dry  pipe-.  The  feed  dome  is  practically  filled  with  a  series 
ot  liori,:<intal  bafrte  plates  placed  one  above  the  other  on  which 
is  deposited  .1  large  part  of  the  imimrities  in  the  feed  water. 
Thcr-e  pi;(tes  can  easily  be  removed  when  neccisary  and  replaced 
w  iih  clean  r.nc".  .'■■"..         .■..•.: 

!  Iiv  gvixral  diinen,>',n'ns.  weight-  and  raiius  {ire;  as  ifollpws :■•-!. • 
'■■-■.,..' ■'•^..  ■-.:  r.        dE^ly<AJ.;.bAtAi■'^''/•;^v■--;^/.v\•^  !}■;...;.  ;'■•'      ■  ';.•  :■ 

St*rvictr--'»-.' .«'.'•• -^ «•-%■• .  r^ V ••  k-'V:i  i.3,*  •''>'•* 'k^^^ •'■'»«.•;«-•«.«-•'•••«,•-•«•'•• .. . . r rcignt 

r  Ui'l     ,  .  .  I .'..-.  .",.'.-»'...  .- *  ,j, ^.,-j'<-V, •u.>.'.«'* *■•  ••i')» ^'•' Xh\^,.^  f.»  •  *  •  •.•..•  •'•>*'•'•  •  .  Kit,    C.031 

Tr.-ictiw«'   I  ifort    .,....■..'.  •.■•.  .u /i-  -' « ;  '-:•  >  •'>  •  •'.••  -i.  i'i  •..?.-'•  i  • 

Wi-icht   in   wcrkinj?  thAcT    ,;.  .;.'x.>.  .-.'.>  .^iV-i-.V^V.  ..•.-,.;  .. '. 
\Vi  ii:!it  <•!!   1 1  rivers    . . ...:.  ._.;.■-■  ,• . ....-;  •/. .  ..;.■.. ,,;  .,•:<, . ... ..... 

Wiiuhr  r>n   u.-niiiv   truck    ;;. . . . .  .'-.  ^'i-.  .■•  ..'.^ivVi  •■* . ._.  .■.  »; 

\Vi  iijht  of  i:ii.iiK-  .1:11!  IfTnler  ill   wctrkiny  .i»fitfr;--i/. -^;..Vv--.' 
Wheel   h.n-o,  ♦IriyinK    . . .'.  .^.-.' . .  .-. .  ../^  j .'. .  . . ......  .y.  .....Tw; . 

Whirl   It.Tsf,    ti'f.'ii-    .......  r  .'....,'•'.•.•-.•  p.*  •«,*•  ^A,..* •*•.*'*'.«.;.••. '4 

Wheel  ii.i>v,  <  Jiiri'ii'.  •ihij.  k-ncltr'  .  .V'..'.  ;-.-.i  ,■,•..'!,'•'-.«■' •'•:,» 


■  ia^C!rfx:itiKx\v'stctio'so¥-Rmi.r:R,  4-8-0  tvpe  rocoMorivr— nokfolk  a.nu  westkrx  railway. 


nearly  44.000  lb?.,  which  indicates  the  big  advantage  to  a  rail- 
road company. of  having  a  line  suitable  for  the  operation  of  con- 
solidation locomotives.  The  weight  per  a.xle  of  these  u-whee! 
engines  is  nearly  41,500  lbs.,  and  a  consolidation  of  the  same  total 
weight  would  be  about  45,40o  lbs.  In  comparing  the  two  types, 
however,  it  should  not  be  forgotten  that  the  i^-wheel  type  per- 
mits a  longer  boiler  and  hcnci.-  longer  lines,  and  al!ow>  the  same 
amount  of  heating  surface  to  be  obtained  with  a  smaller  num- 
ber of  flues  and  wider  bridges.  This  point  will  be  mentione<l 
later.     ;•   ,  -.  .       __  ..  .-■■;>   :  -■•  ..  ■,. 

ihe  locomotives  are  afi'aiiged  with  a  continuous  drivijii]^  cqual- 
i/ation  on  ciich  .-idc  and  the  second  pair  of  wheels,  being  the 
main  driyets,  .aye  fitted  witlv  plain  tires.  The  otlicrs  are  flanged. 
The  jTiam  wheels  have  Cast  steel  centers  and  tile  others  steeled 
cast  iroji.  The  iiiain  frames  are  of  Cast  steel  43^  in.  wide  will; 
double   front  rails  i>i   wmught  irpn. 

Thv  cylinders  a^-e  equipped  with  u  in.  inside  admission  piston 
valves/  .A  yei^.cwhipactd^  of  valve  motion  has  been  ar 
ranged  in  wfiich  the  links  arc  carried  on  an  extension  from  llic 
frame  cross  tie  back  of  the  fir.-t  pair  of  drivers.  Tlie  links  arc  of 
the  btult  up  type  with  cast  steel  si<le  plates  and  elcublc  triuinions.  ■ 
The  lifting  h'nk  is  connected  to  the  radius  bar  ahead  of  the  link, 
the  reverse  shaft  resting  in'  bearings  almost  directly  above  the 
link.  The  center  line  of  the  valves  is  2  in.  inside  the  center  line 
of  ilje  cylinders,  which  Tii.-ikes  jl  rocker  arm  necessary.  Advan- 
tage has  been  tJak^-ri  of  t%  clear  space  between  the  frames;  due 
;^"i  the  dcs*^  <^f  t^^^'Mv*-*  S^''^^  l*y  the  installing  of  three  large  air 
^drums,  arrvinged'hs  shmvuin  the  iilustration,       .  ^    •;        i>    '  ^ 

"  The  bodljr.  Whjclt  is  tlu-.most  interesting  feature  o<  thi^'dc:^". 
-ign,   is  of;  tfie  extended   wagon  top  type  and  carries  200;  lbs. ' . 
i«re58iiTc.     TJie.  Ipngitut'iual  scams  ar^c rwelded  for  9  in.  vit  cadiv 
end-  rind  are  sextuple  riveted  with  double  wi  It  strif)s.    'Ihe  crown   ' 
sli«et  i.-  radial  stayed,  with  one  '1"  irpn  at  the  frc<nt  end.    A  liberal 
u.*«  has.  been  made  of  flexible  stay  bolts  throughout  the  break- 
:i.gt-.zoiiV.    /l-hearrahgenicntx>f  these  will  be  seen  in  the  boiler 
draulng.     The  back   llu«i  sheet  is   unusually   well   braced,   as  is 
al.-o   sltown   in  the   illustration.     Very   liberal   spacing  has   been 
pri/vided  in  the  water  legs  arouiul  the  tire  bo.\,   the  mud   ring 

:  being  5  iij.  wide  at  tbo  side;?,  the  space  being  increased  to  7^  in. 
at  the  crown.  'Ihe  back  niud  ring  is  4  in.  wide  ami  the  distance 
between  the  crown  sheet  and  back  head  i-  S  in  TIk  fire  <loor 
opening  is  fornjed  hy  Hanging  bnili  -lieets  tnuward.  the  inner 
-lieet  being  given;  an.  easy  bend  at  a  large  rrtdius.  Tlie  front  nuuJ 
ring  is  5J^  in.  wide,  the  water  space  at  this  point  being  practically 
vertical.  The  asli  pan  is  of  the  hopper  type  with  ca.st  iron 
bott't.m  slides  operated  by  an  air  cylinder.  It  is  equipped  with 
sprinkler  pipes  supplied  with  water  from  the  injector  overflow. 

Tt  Is  interesting  to  compare  this  boiler  design  with  that  u^ed 
f»n;  a  consolidation  locomotive  built  by  the  same  comp.uiy  for  the 
Peimsylvania  Railroad,  which  was  illustrated  on  page  231  of  the 
June,  iQoO.  issue  of  this  Journal.  That  boiler  has  practically  the 
.-anje  ratios  as  the  one  on.  the  Xorfolk  &  Western  engine,  the 

;  Aires  in  the  former,  however,  being  but  13  ft,  8j4  in.  long,  while 
the  flues  of  the  Xorfolk  &•  Western  engine  arc  i8  ft.  4~,s  in.  long. 
The  '.toiler  in  the  former  case  is  71  in.  in  diameter  at  the  front 
end  and  70  in.  in  the  latter.  The  heating  surfaces  are  nearly  the 
sMne  an<I;  the  ffiftoreiKe  in  th>e.*ti\o;  designs  Comes  altogethei  m 
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k.\i  I    -. 
VVf-iglit   (•!'    (l.ivtrs   -:     tractive   tliHrt.....  <«.;....•;;,.•... ;.-. 

Tctiil   WM-ight   -^   tractive  effort    ..•••••.■•••••■.•.•"•••'••■■>.•.  • 

'tractive  cli'ort  X  diam.  drivers  -h  heating  surface.  •  v  .■',■. 
Total  hiatiii.c  surface  -:-.^ratr  area  •......;»....'.>.>  ..i' 

l-'ii-ebox  l)«-ali>ig  surface  -;-  total  htalinii  ?urt'acc,  pw  cent 
Weight  ('n  flrivcrs  -:-  total  hi;itiiiq;  surface   ,  . . . .  .'.i .  .>;, 

Total  weitjlit   -:-  total  he.ifing  surface.  ...  ..i;,,.... .«;._{,. 

Volume   Ijotii  cylinders,   cu.    ft...  —  ...^.  .v.'.*;",  •/--'.;■••• 
Total   heatiiitr  surface   ->   vol.   cyliiiders.'^,^ ;,.;.i>' ->  .'-:.'>  i-i-^ 
Grate  area  —  vol.  cylinder*   ......... ...v./.  .V'.^ ,.;  ■•?..'.'"•  < 

• ..   •      .'■    CYLiKneks.'/-. -::■:■'"■■■;.-' ■: 

Diameter  ami  stroke 
Kia4  -of .  valves.  .=,:.i 

:'-;      •■  ..:.''^    :■'",-:  .'^"•' :';•.'"• '      V/HEiLLS:-'.'- 

Driving,  oiarneter  ovjr  uri;s.C;  ;•.-;.'.,'.  i;  V/.  .\ 
Driving,   Thickness  of  tires    ,.;•.  .,i :.,..,..  .i. 
Driving  journals,  main,  dianiet^T  and.  knjith 
Driving  journals,  others,  «iiaiiietcf  and   Icfath 
Engine  truck  wheels,  dianie-ler   .i... ....,...,  .<, 

Engine  truck,  journals   , . . . .  '..■.;'. .  »■•■•■;.. .. ', . .  t 
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Style 

Working  pressure   ........... 

OiTt.'ide  diameter  ct  first  ring 
riiebo.x.  length  and  widtli    .<., 
Firebox  yLitcs.  thickness. .  .^:,■ 
Firebox,  wat' r  space.  ....  i ..,.....".. ;... 

Tr.bes,  nunilitr  and  '.'Utside-  diameter^ '. .  J  V 

Tuiies,   lenRth ^. , .- v.  ,1  .- 

Heating  surface,  tuLrs  .>  .■;:i;..>^,. .;  .1  .■., 
Heating  surface,  firebox,  ii.  .>.-.•.  .i  ^ .  ,i, 
Heating  surface,  total   .^;V>>'..\.  •;•;.•  .--.V^- 

Grate  area  . •'. . '•■• ; . . .' . . .  ^ 

Center  of  boiler  abfvc   rail   .. '. .. . ..,.  ..;... 

.  :  •  T£^'l;ER. 

Wheels,  diameter . . . .  ^. .  .v. ; .  .V-i 

Journals,  diameter  and  length  ..ji . ..,.  > .  ■ 
Water  capacity  ..^. ..  .  - ...  ■.':. .  >  <■■■::, : .  ..<  /.;.  -.. 
Coal   capacitv    . ...;. .?'.';''.'.  ;■. .%'  i.-.'. ... ; V. ;  .•■...•. 
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.V.-;^:....-V;.  ;....^...:vv99^   X  64%   in. 
..crowti.is,  sides  34,..back   Ji   tube   5^^   in. 

i^.front  5j4j  sides  5,  back  4  in. 

. :.-. .  >  .  ...■..;.. . . . .  -  .242—2  54   in. 

......  .■.'.,...;..  ..18   ft.    4  (J   in. 
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sciUcd  5(>  iJ:issi:tigcrs,  ;-lio\vu  on  page  312  nl  the  .Vugust,  1907. 
issiKf  ah  j  0  th*'  I  .-ir  tV^r  the  C.  K.  j.  &  P.  Ry.,  whiich  seated  52 
pa^scpgeri,  illiistfaic-3  on  pagt  141  loC  the' Aj(fil  ijsqe.  Refer- 
ence 16  thcso  xirticlcs."  tan  be  ni:tci»;,  for  -a-v  de,scriptiof;  and  iHiis- 
twions  of  this  apiJuraliis.  ^^^  ^  ^^^  ^^^^^^^-'^^ 

;  ;"i"hc  ofticiar K-^v<  tn:ivle  on  this , car  iR-fyrfe  its  acceptance  b%-  the 
Railway  Goinf)aiK;,.w-.tire;q^  sc\'er&  it  .vva&  Dpcratied-  a  distance 
of  37  miles  ovicjr  the  Intercolonial  Railway  from  ^loncton  to 
Ula'rcoiii't,  whtrh  run.  was  made .  in  O2  miiiutcs,  .the  tmxinnmi 
'.<i;ic(l  bvi|ig;43  niiks  an  hour.  On  a  t)iic  per  certiL  grade  one 
■nnlv-loitg:;  during  thL^^  speedvoii  30  nviles  An  bonr  was  at-" 

taincd.  The  round  trip,  making  a  distance  of  practically  scveiit\- 
fivc  milci.  \vas  made  with  a  co.tl  c6ns.ninption  of  .925  lbs.,  being 
equivalent  to. about.  12.3  lbs.  per  mjtlc.  The  guarantee  of  tlie  car 
being  16^2  poimdi;  per  inilc,  this.tciNt.; showed  it  .to  "be  25  per 
cent  botlcr  iliaii  its  guiirairtee.    j^^  was  :made  o\'cr  a 

distance  of  2(j  miles  with  the  motor  car  ptilling  a  .trailer  weigfi- 
ing  24  tons.     The  awrage  .<pet:d  on  this  run  was  31  miles  per'' 
hour.     The  Ganz  pafi-nts  and  apparatus  in  this  country  are  <:pn-. 
(roijletl  by  rite   Railway  Atjto  X^ar  -CMijipaiiy  vaf  J4<?*\^  Vorfe;  "C  .y  v 
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1,18  iii!      MALLET  COMPOUND  LOCOMOTIVES  INROAD  SERVICE. 


•  a'/4 


:.  .S3  iti.: 
X  ^  it*-' 

.fifloit   gals. 
,. .  .n>  ton* 


Tbe  Greai  Northern  Railvvay  lias  as  Mallet  compounds  in  road 
servia?;betwe<fn   Spokane  and   Ii.eawriworth.   Wasbington.  a  di- 
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iJ.^N'Z  ST£A»:  MOTXJK  tAk--4XttRCm.Q^^^  <)S  CA5«Al>A. 


J  GANZ  STEAM  MOTOR  CAR. 
..•■ ..  Intercolonial  Railwav.-  : /.  .• 


..  On  page  391  of  the  October  issue  of  this  journal  is  illustrated 
and  described  a  steam  motor  car,  three  of  which  have  recently 
been   designed  and  buih   in  the  shops  of  the  Intercolonial   Rail- 

-way  of  Canada.    Tlie  same  company  has  also  received  a  120  h.p. 
steam  motor  car  of  the  Gainz  type,-  the  appearance  of  which  is^ 
shown  in  the  illustration. 

.  •    This  car  was  imported  direct  from  the  European  works  of  the 

•company  and  has  a  seating  capacity  of  40  passengers.  It  is  di- 
vided into  four  compartments,  the  one  at  the  forward  end,  7  ft. 
long,  containing  the  steam  generator,  control  levers  and  all  ac- 
cessory apparatus.  Back  of  this  is  a  baggage  compartment,  7  ft. 
long,  which  is  followed  by  a  smoking  compartment  sealing  eight 
passengers.  .••  •:';:..';^.'C.:  •  .^.,  .-■;  '■"  ~'  C  ''t:'"'  /  ■://T'C'-'-.  -i-r-y^^^-^ 
The  framins  and  exterior  finish  is  of  stecT.  the  interior  finish- 
ings being  hard  wood.  The  seats  are  upholstered  in  leather. 
The  car  is  heated  by  steam  and  lighted  by  acetylene  gas. 

The  steam  generating  apparatus  and  the  steam  motor  are  of 
the  standard  Ganz  type,  wliich  has  been  illustrated  in  this  jour- 
nal in  connection  with  q  cai  btjilt  for  the  Erie  Railroad,  which 


vision  about  200  rriile*  in  length,  on' which  the  nwxinunn  grade  is 
one  per  cent.  The  locomotives  are  successfully  handling  1450 
tons,  giving  a  speed  of  10  miles  per  hour  on  the  maximum  grade. 
Prior  to  the  assignment  of  the  Mallet  locomotives  in  this  dis- 
trict consolidation  locomotive*:.  Avith  a  tractive  force  of  39,ooO 
lb?.,  were  being  used  and  could  handle  but  a  little  over  1, 1 00  tons. 
Hence  the  Mallets  are  handling  30  per  cent,  more  tonnage  and 
are  burning  practically  the  same  amtount  of  fuel:  .''-";' 
-These  locomotives  were  illustrated  on  page  213  qf- the  Juhc 
issue  of  this  journal  and  weigh  302.650  lbs.  total.  r>f  which  263.350 
lbs.  is  on  drivers.  They  arc  of  the  2-6-6-2  i>  pc  and  hivo  a  trac- 
tive effort  of  57.940  lbs.  The  drivers  are  55  in.  in  diameter  and 
the  steam  pressure  is  210  lbs,  "-H-'^-c 


Prizes  FOR  Tuack  SL-rERn<:bRS.--Thc  PcnnsylvaTiia  Raliro^d 
distributed  $5.400  in  prizes  during  the  past  month  to  the  track 
supervisors  whose  tracks  had  been  kept  in  the  safest  and  most 
perfect  condition.  There  was  a  prize  of  $1,200  for  the  line  best 
maintained  during  the  year  and  a  prize  of  $1,000  for  the  division 
showing  the  greatest  improvement  during  the  year.  There  were 
also  four  prizes  of  $8op  each  for  other  divisions  where  the  main- 
tenance or  improvement  during  the  year  has  been  especially 
good  ;.r^  ./:  .  .   .•  ;  ..        •.;.,. 
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LINING  CAR  BRASSES. 


The  illustrations  show  a  device,  in  use  at  the  Collinwood  shops 
of  the  Lake  Shore  &  Michigan  Southern  Railway,  for  lining  car 
brasses.  The  apparatus  consists  of  two  pairs  of  air  cylinders 
mounted  on  a  12-inch  channel,  as  shown.  The  cylinders  are 
bored  to  2  3/16  in.  The  piston  rod  is  inclined  downward  and 
pointed  at  the  end  so  that  when  air  is  admitted  to  the  cylinders 
the  brasses  are  held  firmly  against  the  mandrel.  A  coil  spring 
is  fitted  in  the  cylinder  so  that  when  the  pressure  is  released  the 
piston  will  be  forced  back  and  the  brass  can  easily  be  removed. 


ripeTnp 

out-  >tii.*  ouly 
£  ri.'ht 
Sl.'ft 


HET.MI.S    OF    DEVICE    FOi<    LI.MNO    CAR    BRASS. 


The  mandrel  is  cored  ludlow  and 
streams  of  water  are  played  on  the 
in>i<k',  by  means  of  a  i)ii)e  cap  with 
four  y^'Vn.  holes  in  it.  which  is 
placed  on  the  end  of  the  supply 
pipe,  thus  cooling  the  lining  metal 
a-»  it  is  poured,  (iuide  strips  are 
cast  on  each  side  of  the  mandrel  to 
hold  the  brasses  the  proper  distance 
from  it.  The  brasses  are  tinned 
before  lining. 


Xew  Desig.v  of  Pedestal  Hixu- 
KK.^Our  attention  has  been  called 
to  the  fact  that  the  pedestrd  binder 
published  on  page  361  of  the  Sep- 
tember issue,  under  the  above  cap- 
tion, is  not  altogether  new,  since 
this  type  of  binder  was  patentetl  by 
Mr.  John  Player,  now  consulting 
engineer  of  the  American  Locomo- 
tive Company,  on  December  9, 
li^.  and  has  been  in  use  in 
slightly  modified  forms  on  the  New 
York.    Chicago    &    St.    Louis    Rail- 
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road,  the  Lake  Shore  &  Michigan  Southern 
Railway,  and  some  other  roads  since  that  date. 
Several  modifications  of  this  design  have  been 
made  to  suit  special  conditions.  One  of  these 
is  adapted  for  the  rear  pedestal  of  trailing 
truck  engines  where  the  frame  is  of  the  slab 
form  and  set  down  behind  the  pedestal  jaw 
so  that  it  is  not  practicable  to  use  a  foot.  In 
that  case  the  binder  is  hinged  around  a  2'/> 
in.  pin  passing  through  the  frame  at  the  rear 
and  has  a  set  screw  arrangement,  similar  to 
the  one  illustrated,  in  front. 


30-INCH  SCRAPING  MACHINE. 


The  illustration  shows  a  30-in.  scraping  ma- 
chine, as  made  by  the  American  Wood  Work- 
ing Machinery  Company,  Rochester,  X.  Y. 
These  machines  perform  about  the  same  func- 
tion as  Sanders  and  are  better  adapted  for  cer- 
tain classes  of  work.  A  thin  knife  held  firmly 
in  a  stock,  with  its  edge  projecting  slightly 
above  the  face  of  the  stock,  forms  the  prin- 
cipal feature  of  the  machine.  The  work  is 
fed  over  the  knife  by  powerfully  driven 
smooth  rolls  operating  at  a  high  speed.  A 
thin  shaving  is  removed,  leaving  a  smooth  sur- 
face ready  for  the  finishing  room.  '.  ;  . 

As  may  be  seen,  the  frame  is  of  heavy  anid 
substantial  construction.  There  are  eight  feed 
rolls  all  driven  by  heavy  gears.  The  stock  which 
holds  the  knife  is  in  two  parts  with  a  slot  for 
the  knife  in  the  center.  The  top  face  is  made  of  chilled  iron 
accurately  ground  to  a  true  surface  and  having  in  the  center  a 
flat  face  of  4^  in.  against  which  the  knife  is  placed.  On  the 
other  side  of  the  knife  is  an  accurately  finished  plate,  which  is 
drawn  up  against  the  knife  by  set  screws,  holding  it  rigidly.  Two 
of  these  stocks  are  furnished  with  each  machine,  and  when  one 
knife  becomes  dull  it  can  be  withdrawn  and  the  other  one  in- 
stantly inserted  without  stopping  the  machine.  The  pressure 
roll  over  the  knife  is  controlled  by  strong  springs,  which  hold  the 
work  firmly  to  the  knife  at  all  points.  The  Knife  may  be  used 
for  cutting  on  both  edges  and  may  be  ground  until  it  becomes 
too  narrow  to  be  firmly  held  in  the  stock.  The  machine  illus- 
trated has  a  capacity  for  pieces  30  in.  wide  and  4  in.  thick.  These 
machines  are  also  made  in  three  other  sizes,  12,  20  and  42  in. 


AMERICAN   30-IXCH    SCRAPING    M.\CH1NE. 


forces  the  piston  D  upward,  carrying  with  it  the  valve  K  and  per- 
mitting the  cylinder  condensation  to  e.-^cape  through  the  opening 
C  in  the  valve  body.  In  case  it  should  be  necessary  to  open  the 
cylinder  cock  while  steam  is  being  used,  compressed  air  is  ad- 
mitted at  B.  passes  down  through  the  passage  L  and  underneath 
the  piston  D.  forcing  it  upward  against  the  pressure  of  the  steam 
on  the  valve  F  and  opening  the  cock.     Compressed  air  is  sup- 


Largest  Steamship  in  the  World. — The  steamship  Lusitania 
of  the  Cunard  Line,  which  has  broken  all  records  for  speed  of 
transatlantic  liners,  is  driven  by  four  Parsons  turbines,  each 
driving  a  separate  screw.  The  two  inner  ones  are  high  pressure 
turbines  and  the  two  outer  ones  are  low  pressure.  There  are 
also  two  smaller  turbines  for  the  astern  movement.  The  pro- 
pellers were  designed  to  make  about  140  revolutions  per  minute, 
the  turbines  making  the  same.  The  rotor  of  the  high  pressure 
turbines  is  96  in.  and  the  low  pressure  140  in.  in  diameter.  The 
blades  range  from  2J4  to  22  in.  in  length.  The  vessel  contains 
23  Scotch  boilers,  of  which  22,  are  double  ended,  with  eight  fur- 
naces, and  two  are  single  ended,  giving  a  total  of  192  furnaces. 
The  steam  pressure  is  195  lbs.  The  total  heating  surfaces  of  all 
the  boilers  is  158.350  sq.  ft.  and  the  total  grate  area  is  4.048  sq. 
ft.  The  turbines  are  designed  to  give  a  total  horse-power  of 
68.000.  The  vessel  measures  785  ft.  over  all  and  is  88  ft.  broad 
at  the  widest  point,  the  mean  draught  being  ZZ  ft-  6  in.  and  the 
displacement  38,000  tons.  During  its  trials  this  vessel  made  an 
average  speed  of  25.4  knots  on  a  48  hour  run. 


AUTOMATIC  CYLINDER  COCK. 


A  sectional  view  of  the  Dolph  automatic  cylinder  cock  is  shown 
in  the  accompanying  illustration.  When  steam  is  being  used  the 
pressure  on  the  upper  surface  of  the  winged  valve  F  forces  it 
down  on  its  seat.     When  steam  is  shut  off  the  Sj.>iral  spring  K 


plied  from  the  main  reservoir  tlirough  an  operating  Aralve  in  the 
cab.  •  -  ■  \^      -  V  V  >^; 

In  addition  to  the  advantages  gained  due  to  the  automatic  ac- 
tion, the  awkward  and  ofttimcs  unsatisfactory  cylinder  cock  rig- 
ging is  done  away  with :  there  is  considerably  more  clearance 
between  the  road  bed  and  the  bottom  of  the  cock,  thus  reducing 
the  liability  of  its  beiug  torn  away.  These  valves  are  being  used 
on  several  railroads  with  satisfactory  results  and  are  made  by 
the  Dolph  Valve  Company  with  offices  at  Buffalo,  N.  Y.,  and 
Erie,  Pa.  '■•:-■'''-''■'"']- 
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•ric>ad;  the  Lake  Shore  ifeMicliigan  Suuihcni 
RaiKvaj:,  and  some  btllcr  roads  sitioe  that  daU'. 
Several  mudilkatJons  of  this  dcsitjn  have  Ixtii 

; made  to  suit  special  condition-;.  On.e  itt  the^e 
is  adapt cd  for  the  rear  pedoial  'if  trailiiig 
triick  engines  where  the  frirae  15  «if  the  alal) 
ioThx   and    set-down   behind   the   pedestal   Jaw 

■  so  that  it  is  not  prnctioahle  to  ii>e  a  foot:  hi 
that  ciise  the  binder  is  hinged  arouiul ;  a  j-'j. 
in.,  pin  passing  throtigh  the  frame  at  the.  rear 
mtul  has  asct  screw  arrangement.  >iitiilar  to 
tJic  one  ^illustrated,  in  front.  ;   v;  ,.:  "  ^  :     : 


30-INCH  SCRAPING  MACHINE..; 


.-i'..iiii. 


m&. 


Tfie  inustratrnn  shows  a  .Vi-in.  serapinvr  ma- 
chine, as  made  by  the  AnKrican  Wood  \\  urk- 
~    iim     Afachincry    Company,    Ro^-hcstcr^;   N./  V, 
I  Iiese  machine^s  perform  about  the  same  fiincr 
tion  as  Sanders  and  are  better  a<Iapted  for  cer- 
tain  clas-;e>  of  work.     A  thin  knife  held  tinnly 
in.  a  stock,   with   its   edge  projecting  slightly 
E^bwie; the  face  of  the  stock,  forms  the  prirH- 
cipol    feature   of   the   in.ichine.      The    work    i^ 
fed    oyer     the     knife     by     power  fidly    tlriven 
smooth   rolls  operating  at  a   high   speed.  ■   .V 
.thiti  shaving  is  removed,  kaving  a  smooth  ^tir^ 
face  ti^dy  fof  riK  lltiishing  rcroin.  V  :'     /.^ '■  v  .  -I^i  ,"':/^^v^ 

A^  may  be  seen,  the  frame  is  of  jVeaA  y  and     '- — — 

.    sillistantialco.>isiructi<ai.    There  are  ei^jht  feed 

iviUsall  driyeti  b\.hea\-y^gears.   VThe  stock  whidi      .-_  ^  ^';  :■  [\  ■':'■;  ;^ 

h<rij<l>  the  kt\ife  i^  iit  twoTvlrts^witjia  sit)t  fi»r  :Jv  v    -'  ''^^ 

the  knife  in  the  cenleri    Tire  top  f;ti*e  is  made  of '^diilted  ■  itVni 

accurately  ground  to  a  true  surface  aufl  haviiig  tn  the  center  ri 

.  ilat .  face  of  45-I  in,  against.-  wliich  the  knife  is  placed.     « )n  the 

other  .side  of  the  knife  is  an  accnrately  riniihed  plate,  which,  is 

drawn  up  against  the  knife  by  set  screws,  holding  if  rigidl\.   T\V-^o 

.    of  thei^e  stocks  are  furnisla-d  with  t\'ichinachtiHv  and  when  one 

;  knife  becomes  dull   it  can  be  withdraw"  and  tbi'  other  one  in- 

^tantly    inserted    withdiit    stopping,  the    uiachine.     The   pressiii-e; 

.roll  over  the  knife  is  controlled  by  str.oiig  springs,  which  hold  the 

%  work  firmly  to  the  knife  at   all  points.The  Knife  tiiay  be  ii-iL-d- 

'.for  ctttting  on  both  edges  and  iivay  be  gnmnd  initil  it  becomes 

too  narrow  to  be  lirmlyheld  in  the  stc)tk;-^T'he;  nutdiine;  il 
J.'traled  has  a  capacity  for  piece*, 30  in.  wideband  4^  iu;  thick.  Tlivse 
:...,  'machines  are  also  made  in  three  otlK-r  sizes,  iJ.;2p  and'-4ij'  in."  "' 


AilERiC-VX  JO-lXCir.  -eK.il'l.N'w   Al.Xt;Ml.\'ii.  .-  .      ,,• 

forces  the  piston  P  tipwar/l,  carrying  -svith  it  The  vrtKy.-l'  aixi  4KT- 
Jtiitting  the  x^vlinder  .onvlensitiiinr  t»V  'esca|)e  throni»tj,  jhc  v»pejri«g 
"C-inf  the  vai\'e  lx)dy.  yin  case  it  r<lio^iT<|-  W  TKV<s>y<ry,lT»  (»pe«  the 
cATin<l.er  cocjc  whik'/^t'tS-im  i>  being ,  tiSiUili,  ci^iniirt'^soH  ,:^'tr  i<:  riitr 
initted  .at'  H.  pa»i>es  f^vwii  throu.iih  the  passage:  •!-air«i;..iin<IerrH'aih 
the  piston  T);.f<'>r<i!ig'tnpw;ird  ris^ajitst  the  pre>-.tiFe  <.vt  tlu:  <iie,nni 
.on.  .tlu;  v>dvc  T"  and  openfiiii  the -eov^k      C'Miiv'f* --^ed.  :ijr   is    stip- 


■■.'  f/;%L.ARGEST  SrEAMSHtp  IN  THH::WoKLr>.-^Tlie;  steamship-  LusitaiVi;^: 
■''  pfCthe  Cunard  Line,  which  bas  broken  ail  re^-Ordsf^  >Veed'Qf^ 
■  .:  tran:«atlantic  liners*  is  driven  by  fottr  i'arst (ns  turbines;-  each ' 
'driving  a  sqKir.iie  screw.    The  two' inner  onc.^  are  bigli  pressure  j 

turbines  and  the  two  otiter  ^tviies   are  low  pressure.      Therv;  are 
; ;,  also  two  smaller  turbines  i<>r  the  astern  rnm'ement.     The  prtfcr. : 
:  .,:'pellers  were  <lesigned  to  make  about  140  revolutions  per  niihnte. 
the  turbines   making  the  same.      [he   rotor  of  the  hi.irh  iMessnre.' 
turbines  is  »/>  in.  an<l  the  low  pressure   140  in.  JJ)  diameter.     1  he 
:  blades  rauHie  from  \2,''-4  to  22  iii.  in  lenvith.     Thc>:\^'ss^l'<:ot%tains ' 
rJSScotch  boilers,  of  w;hich  ^3  are  double?  ;en<led.  with  eight  fiir*' 
naces.  rind  two  are  sitiiile  eiuted.  giving  a  total  of  jo-'  furnaces. 
1  he  steam  pressure  is  ly5  lbs.     ihe  total  heating  surfacesof  all. 
tile  boilers  is  i5>^,35o  sq.  ft;  aii<l  the  total  gfate  Jtrea  is  4.048^4, 
:. :  :;ft:     The  turbines  are  designed  to  give  a  tot;ij'  hor.<e-power  0S^-. 
'•i>>'.«XKx     The  vesvelmoasure-;  7S5  ft.  over  all  ami  is  8{^  ft.  broad 
It  the  widest  point,  the  mean  dniusiht  being  .^  ft,  0  in,  and  the 
displacement  38.000  ton?;      During  its  trials  this  .vorscI  made  anV 
..nVerage  'speed  of  j.;  4  kn<it>  mi  a  48  hour  run.  '.  .v.  .'^"^ 


AUTOMATIC  CYLINDER  COCK. 


■■  'A  .<u.'ctional  view  of  the  Dolph  automatic  cylinder  cock  is  show'-n 
in  the  accompanying  illustration.  When  steam  is  being  used  the 
liressurc  on  the  upper  surface  of  the  winged  valve  F  forces  it 
dowiv  x)ii  its  seat.     \V hen  steam  is  shut  off  the.  s^'iral  spring  .K 


l*Hvd  -f!ft»iiv.;i[Ti.c  .«iaiH.  reseryiVir  thr^iiiglj  an  ^.jK+atin^i^  A>-ihv.  m  the 

cab;-;'.  ■-•■;;.'.;-:;,.:•■.;  \r  ':'\!  -;      ,-<■    :-"  :■','■  •'>■;.>■:'-"'.•  '::-!v''':l"-'  ■-■■'■. .  ''  '-'. 
'■.  Ih^^^^  .-I'lvairi.itjes  valine*!  <hic-4o  tile-  a«t«matiV  ac-'; 

tion,  the  awkvyard  :md  ofitime>.  itnsaifsfactory  cyJiiider,  cock  rig- 
ging is  done  away  with:  there  is  cotisielenbly  more  cle.traiue 
between  the  roa«ll>ed  and  the  bot^toin  of  the  coek.  thu^  reducinj; 
tlie;  HabiHty  ^f Tt!J  hciug  t<irn  :v«ii\^^  These  vahvs  are  being  used 
<vn  several  ratlroad.s  Svt^h  .satisfactorj-  results  ai«I  are  made  by . 
the  Dolph  Valve;  CpmiKii;\  witJi  offices;  at  Btiflfald;  K,v  %.,  and, 
.Erie.  Pa.    ■•    r/'- ■''.■,  ■''''" 
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NEW   BICKFORD    UNIVERSAL   RADIAL  DRILL. 


NEW  UNIVERSAL  RADIAL  DRILL. 


The  IJickford  Drill  &  Tool  Company,  Cincinnati.  O..  is  plac- 
ing a  new  line  of  universal  radial  drills  on  the  market,  similar 
to  the  one  shown  in  the  illustration.  It  is  claimed  that  the  de- 
sign of  the  arm  offers  much  greater  resistance  to  the  combined 
stresses  of  twisting  and  bending  than  in  their  former  designs. 
Also  that  this,  combined  with  the  exceptional  facilities  which  the 
open  form  of  arm  offers  for  the  introduction  of  a  driving  mech- 
anism commensurate  with  the  strength,  power  and  durability 
obtainable  in  the  other  parts,  marks  an  important  advance  in 
universal  radial  drill  construction — obtaining  a  degree  of  effi- 
ciency equal  to  that  of  a  plain  machine. 

The  sleeve  is  mounted  on  a  stationary  stump  which  extends  up 
to  and  has  a  bearing  at  the  top  of  the  machine.  This  is  equiva- 
lent to  a  double  column,  and  affords  that  stiffness  which  is  so 
essential  to  true  work.  The  arm  may  be  rotated  through  a  com- 
plete circle  on  its  girdle,  and  the  head  through  a  complete  circle 
on  its  saddle,  which  permits  drilling  at  all  angles  radiating  from 
the  center  of  a  sphere.  The  back  gears  are  located  back  of  the 
saddle  and  may  be  engaged  or  disengaged  from  the  front  of  the 
machine  while  it  is  running.  They  furnish  three  changes  of 
speed,  each  of  which  exerts  at  the  spindle  more  than  two  and 
one-half  times  the  pulling  power  of  the  next  faster  one.  The 
spindle  has  fifteen  changes  of  speed  with  the  cone  drive  and 
twenty-four  with  the  gear  drive,  and  is  provided  with  both  hand 
and  power  feed,  quick  advance  and  return,  safety  stop,  automatic 
trip,  dial  depth  gauge  and  hand  lever  reverse.  An  engraved 
plate  attached  to  the  speed  box  shows  how  to  obtain  the  proper 
speeds   for  different   diameters  of  drills. 

The   depth   gauge   answers   a   double  purpose:   it   enables    the 


operator  to  read  all  depths  from  zero,  thus  doing  away  with 
the  usual  delays  concomitant  to  scaling  and  calipering;  it  sup- 
plies a  convenient  means  for  setting  the  automatic  trip,  the  grad- 
uations showing  exactly  where  each  dog  should  be  located  in 
order  to  disengage  the  feed  at  the  desired  points.  The  auto- 
matic trip  operates  at  as  many  different  points  as  there  are 
depths  to  be  drilled  at  one  setting  of  the  work;  in  addition,  it 
leaves  the  spindle  free,  after  any  intermediate  tripping,  to  be  ad- 
vanced, or  raised  and  advanced,  or  traversed  its  full  length, 
without  disturbing  the  setting  of  the  dogs;  it  also  throws  out 
the  feed  when  the  spindle  reaches  its  limit  of  movement.  The 
feeding  mechanism  furnishes  eight  rates  of  feed,  ranging  in  geo- 
metrical progression  from  .007  in.  to  .064  in.  per  revolution  of 
spindle ;  each  of  these  is  instantly  available,  eliminating  all  loss 
of  time  incident  to  shifting  a  belt  or  to  operating  under  a  feed 
of  unnecessary  fineness.  An  engraved  plate  att:.ched  to  the  head 
shows  the  operator  how  to  obtain  each  of  the  feeds. 

The  tapping  mechanism  is  located  on  the  head,  and  permits  the 
backing  out  of  taps  at  any  speed,  regardless  of  that  used  in 
driving  them  in.  It  is  fitted  with  a  friction  clutch  operated  by  a 
lever,  the  handle  of  which  extends  around  under  the  arm  within 
convenient  reach  of  the  operator.  The  driving  mechanism  is  in- 
cased in  a  box  made  fast  to  the  base  of  the  machine,  and  con- 
sists essentially  of  a  pulley,  a  cone  of  seven  gears,  a  ratchet, 
ratchet  gear  and  operating  lever,  the  mere  shifting  of  which 
from  one  notch  to  another  furnishes  any  one  of  eight  speeds. 
This  box,  taken  in  connection  with  the  back  gears  on  tne  head, 
gives  the  operator  a  choice  of  twenty-four  carefully  selected 
speeds,  each  of  which  is  instantly  available.  The  machine  is  fur- 
nished as  either  half  or  full  universal,  each  of  these  styles  being 
made  in  three  sizes — 4.  5  and  6  feet. 
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DRAWING   BOARD    PARALLEL  MOTION 
ATTACHMENTS. 


The  difficult}'  of  doing  accurate  work  on  a  large  drawing 
oard.  with  an  ordinary  tee  square,  is  too  well  recognized  to 
equire  comment.  There  are  a  number  of  devices  on  the  market 
tor  using  a  straight-edge,  in  place  of  a  tec  square,  with  attach- 
nents  for  keeping  it  in  a  parallel  position.  The  important  fea- 
ure  of  the  parallel  motion  attachments,  which  are  clearly  shown 
•n  the  accompanying  engraving,  is  the  use  of  ball  bearings  in 
onnection  with  the  wheels,  or  pulleys,  at  the  corners  of  the 
noard.     The  wheels  do  not  require  any  readjustment,  after  once 


PARALLEL    MOTION    ATTACHMENTS    FOR    DRAWING    BOARD. 

being  attached,  require  no  lubrication  and  reduce  the  friction, 
and  therefore  the  liability  of  distorting  the  motion,  tq  a  inini- 
inum.  ;■.    .:  /    '-:     "  ' 

The  attachments  may  be  easily  applied  and  the  board  is  not 
at  all  disfigured,  if  it  is  desired  to  remove  them.  They  are  of 
steel,  nickel  plated,  and  neat  and  attractive  in  appearance.  The 
cost  is  so  low,  and  the  possibility  of  greater  accuracy  and  rapid- 
ity of  doing  work  on  the  smaller,  as  well  as  large  boards,  is  so 
great  that  no  drawing  room  should  be  without  them.  They  are 
made  by  the  Knipe  Manufacturing  Companj',  manufacturers  of 
the  Knipe  multiple  ball  bearings,  with  offices  in  the  Drexel  Build- 
ing,   Philadelphia,  and  works  at  Worcester,  Mass. 


NATIONAL   MACHINE   TOOL  BUILDERS'  ASSOCIATION 


The  sixth  annual  convention  of  the  National  Machine  Tool 

Builders'  Association   was  held  at  the  Hotel   Imperial,   in   New 

Vork,  October   15  and   16.     The   reports  indicate  that  the  asso- 

iation  is  in  splendid  condition.     The  membership  has  been  in- 

reased  from  76  to  81   since  the  spring  meeting.     Among  other 

'.hings  a  committee  report  was  presented  as  to  the  value  of  ex- 

iosition  displays  and  a  standard  form  of  diploma  was  adopted 

or  graduate  apprentices;  also  a  form  of  contract  designated  as 

The  National  Machine  Tool  Builders'  Apprenticeship  Contract." 

The  spring  meeting  will  be  held  at  Atlantic  City.  The  fol- 
owing  officers  were  elected :  President,  Fred.  L.  Eberhardt, 
jould  &  Eberhardt,  Newark,  N.  J.;  hrst  vice-president,  C.  A, 
'ohnson,  Gisholt  Machine  Company,  Madison,  Wis. ;  second 
ice-president,  E.  P.  Bullard,  Jr.,  Bullard  Machine  Tool  Com- 
•inj",  Bridgeport,  Conn. ;  secretary,  P.  E.  Montanus,  Springfield 
^lachine  Tool  Company,  Springfield,  Ohio;  treasurer,  W.  P. 
'^avis,  W.  P.  Davis  Machine  Company,  Rochester,  N.  Y. 


Street  Car  Accidents  in  New  York  City. — A  table  which 
las  recentlv  been  issued  bv  the   Public   Service  Commission  of 


New  York  City  shows  that  the  total  number  of  accidents  from 
August  4  to  31  on  the  transit  lines  within  New  York  City  was 
5,500.  There  were  159  of  what  are  classed  as  serious  accidents 
in  which  42  people  were  killed. 


PERSONALS 


Mr.  W.  J.  Buchanan,  master  car  builder  of  the  Bessemer  & 
Lake  Erie  R.  R.,  with  office  at  Greenville,  Pa.,  has  resigned. 


Mr.  W.  G.  Wallace,  superintendent  of  motive  power  of  the 
Ann  Arbor  Railroad  and  the  Detroit,  Toledo  &  Ironton,  has  re- 
signed. >  /  '.■■;:  '.:■ 


Mr.  F.  M.  Titus  has  been  appointed  general  inspector  of  the 
American  Locomotive  Company,  with  headquarters  at  Schenec- 
tady, N.  Y.  : vv // - 


Mr.  A.  T -Livingston,  acting  storekeeper,  has  been  appointed 
storekeeper  of  the  New  York  Central  &  Hudson  River  R.  R.  at 

Albany,  N.Y.:;,/;  •    .     ..^.-^r.. 


Mr.  E.  M.  Peden  has  been  appointed  superintendent  of  motive 
power  and  rolling  stock  of  the  Santa  Fe  Central  Ry.,  wnth  office 
at  Estancia,  N.  M.  .  ;    :.•   "^^ 


Mr.  S.  H.  Spangler  has  been  appointed  master  mechanic  of 
the  St.  Louis,  Watkins  &  Gulf  Ry.,  with  office  at  Lake  Charles, 
La.,  vice  Mr.  J.  C.  Ramsey,     ;. 


Mr.  James  Stockton,  general  foreman  of  the  New  Orleans  & 
Northeastern  R.  R.,  has  resigned  to  become  master  mechanic  of 
the  New  Orleans  Terminal  Co. 


Mr.  T.  Rumhey,  mechanical  superintendent  of  t!l6  Ene  R.  R., 
with  office  at  Meadville,  Pa.,  has  been  promoted  to  general  me- 
chanical superintendent,  with  office  in  New  York. 


Mr.  F.  W!  DJcklnsbn.  general  foreman  of  the  car  department 
of  the  Bessemer  &  Lake  Erie  R.  R.,  at  Greenville,  has  been  pro- 
moted to  master  car  builder,  succeeding  Mr.  Buchanan. 


Mr.  J.  H.  Cragiri  has  been  appointed  general  storekeeper  of 
the  San  Pedro,  Los  Angeles  &  Salt  Lake  R.  R.,  with  offices  at 
Los  Angeles,  Cal.,  to  succeed  Mr.  L.  B.  Stiles,  resigned. 


Mr.  Joseph  W.  Walker  has  been  appointed  chief  air  and  mo- 
tive power  inspector  of  the  Pennsylvania  Railroad,  Western 
Pennsylvania   grand   division,  with   office  at   Pittsburg,   Pa. 


Mr.  Edward  F.  Fay,  general  foreman  of  shops  of  the  Union 
Pacific  R.  R.  at  Omaha,  Neb.,  has  been  appointed  master  me- 
chanic-at  Denver,  Colo.     He  is  succeeded  by  Mr.  George  Brown. 


Mr.  William  Scnlafge,  assistant  mechanical  superintendent  of 
the  Erie  R.  R.  at  Meadville,  has  been  made  mechanical  super- 
intendent of  the  Erie  grand  division,  with  office  at  Jersey  City, 


Mr.  J.  H.  Nash,  division  master  mechanic  of  the  Illinois  Cen- 
tral R.  R.  at  East  St.  Louis,  111.,  has  been  appointed  division 
master  mechanic  at  Paducah,  Ky.,  vice  Mr.  R.  E.  Fulmer,  re- 
signed. ..  Vo  ■ : ' 


Mr.  A.  G.  Trumbull,  assistant  mechanical  superintendent  of  the 
Erie  R.  R.  at  Meadville,  has  been  made  mechanical  superinten- 
dent of  the  Ohio  division  and  the  Chicago  &  Erie,  with  office  at 
Cleveland,  Ohio.        ;.;■ ;  'i:.: 


Mr.  A.  W.  Wheatley,  general  inspector  of  the  American  Loco- 
motive Company  at  Schenectady,  has  been  appointed  a  manager 
of  that  company,  with  headquarters  at  the  Ottawa  Bank  Build- 
ing. Montreal.  Canada.         ..  :,.,:,-., 
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Mr.  E.  J.  Harris,  general  foreman  of  shops  of  the  Chicago, 
Rock  Island  &  Pacific  Ry.  at  Valley  Junction,  la.,  has  been  ap- 
pointed master  mechanic  at  that  point,  succeeding  Mr.  D.  W. 
Cunningham,  resigned. 


Mr.  A.  Buchanan,  Jr.,  superintendent  of  motive  power  ot  the 
Central  Vermont  Ry.,  has  resigned  to  accept  a  position  on  the 
Public  Service  L-ommission,  2nd  district,  New  York,  with  head- 
quarters at  Albany,  N.  Y. 


Mr.  R.  C.  Evans  has  been  appointed  superintendent  of  the  motive 
power  and  car  departments  of  the  Western  Maryland  R.  R.,  with 
headquarters  at  Union  Bridge,  Md.,  in  place  of  Mr.  William 
Miller,  resigned,  account  of  ill  health. 


Mr.  J.  E.  Cameron,  superintendent  of  motive  power  of  the  At- 
lanta, Birmingham  &  Atlantic  R.  R.  at  Fitzgerald,  Ga.,  has  re- 
signed and  will  devote  his  entire  attention  to  construction  work 
as  superintendent  of  construction  at  Talladega,  Ala. 


Mr.  James  Holden,  locomotive,  carriage,  and  wagon  superin- 
tendent of  the  Great  Eastern  Railway,  England,  will  retire  at 
the  end  of  the  year.  Mr.  Stephen  Dewar  Holden,  assisitant  lo- 
comotive superintendent,  has  been  appointed  to  succeed  him. 


Mr.  Martin  P.  Ford,  a  charter  member  of  the  Master  Car 
Builders'  Association  and  designer  of  a  sleeping  car  which  was 
in  service  for  several  years  before  Pullman's  invention  was 
brought  out,  died  at  Columbus,  O.,  on  Sept.  i6.    Age,  83  years. 


Mr.  R.  Tawse,  master  mechanic  of  the  Ann  Arbor  Railroad, 
has  been  appointed  superintendent  of  motive  power  of  the  Ann 
Arbor  and  the  Detroit,  Toledo  &  Ironton,  with  headquarters  at 
Jacksonville,  Ohio.  Mr.  Tawse  succeeds  Mr.  W.  G.  Wallace,  re- 
signed.   

Mr.  Robert  McKibben,  master  carpenter  of  the  Monongahela 
division  of  the  Pennsylvania  Railroad  at  Pittsburg,  Pa.,  has  been 
promoted  to  master  carpenter  of  the  Middle  division,  with  head- 
quarters at  Altoona,  Pa.  He  succeeds  Mr.  A.  H.  Kline,  pro- 
moted. 


Mr.  H.  Montgomery  has  been  appointed  superintendent  of 
motive  power  and  equipment  of  the  Bangor  &  Aroostook  R.  R., 
with  ottice  at  Milo  Junction,  Me.,  and  the  position  of  assistant 
superintendent  of  motive  power  and  equipment  is  abolished.  Mr. 
Montgomery  succeeds  Mr.  (Jrlando  Stewart,  resigned. 


Mr.  Alfred  Lovell  has  tendered  his  resignation  as  superin- 
tendent of  motive  power  of  the  Atchison,  Topeka  &  Santa  Fe 
Ry.  to  engage  in  private  business.  He  has  been  in  the  service  of 
the  Santa  Fe  since  September,  1902,  when  he  became  assistant 
superintendent  of  motive  power,  and  in  February,  1905,  was 
promoted  to  the  office  of  superintendent  of  motive  power.  Mr. 
Lovell  is  a  graduate  of  the  Worcester  Polytechnic  Institute  class 
of  '73.  After  several  years'  experience  on  eastern  roads,  he,  in 
1890,  entered  the  service  of  the  Northern  Pacific  Ry.  as  super- 
intendent of  construction  of  nCw  shops  at  Tacoma,  and  from 
1894  to  1902,  was  successively  acting  mechanical  engineer,  en- 
gineer of  tests,  assistant  superintendent  of  motive  power  and 
superintendent  of  motive  power  of  that  road. 


BOOKS 


Switches  and  Turnouts.     By   Howard   Chapin   Ives.     Bound   in 
paper ;   6  x  9  in. ;  40  pages.     Published  by  the  Worcester 
Polytechnic    Institute.      Mr.    J.    D.    Williams,    sales    agent, 
Worcester,  Mass.     Price,  50c. 
This  book  is  a  reprint  of  three  articles  which  appeared  in  the 
Journal   of   the   W'orcester    Polytechnic    Institute.      It    gives    de- 
scriptions  of  the   different   forms   of   switches   and   their   eflfect 
upon  the  lead  and  gives  the  theory,  including  the  mathematics, 
used  in  the  design  of  switches  and  turnouts.     The  arrangement 
is  in  the  form  of  problems  followed  by  their  solution. 


Modern    British    Locomotives.      By    A.    T.    Taylor.      Bound    i: 
cloth;  no  pages;  5  x  71/2  in.     Published  by  Spon  &  Chan: 
berlain,  123  Liberty  Street,  N.  Y.     Price  $1.80. 
This  book  includes   100  diagrams  of  British  locomotives,  giv 

ing  the   principal   dimensions,   weights,   etc.     The  diagrams   ar 

grouped  according  to  type  and  represent  the  latest  practice  01 

all  of  the  leading  railways  of  Great  Britain. 


Railway  Corporations  as  Public  Servants.    By  Henry  S.  Hainc^ 
Bound  in  cloth ;  sV^  x  8  in. ;  226  pages.     Published  by  th. 
Macmillan  Co.,  66  5th  Ave.,  New  York.     Price  $1.50. 
This  book  contains  the  substance  of  the  course  of  lectures  de 
livered  before  the  Boston  University  School  of  Law  and  is  tc 
some    extent    supplementary    to    a    previous    work   of   the    same 
author   on   "Restrictive   Railway   Legislation."     It   describes   the 
development  of  such  legislation  since  the  passage  of  the  act  to 
regulate  interstate  commerce.     The  author  is  a  member  of  the 
A.  S.  C.  E. ;  A.  S.  M.  E. ;  was  formerly  vice-president  and  gen- 
eral manager  of  the   Plant   System;   is  an  ex-president  of  the 
American  Railway  Association  and  a  commissioner  of  the  South- 
ern States  Freight  Association. 


Poor's  Manual  of  Railroads  1907.  40th  Annual  number.  Pub- 
lished by  Poor's  Railroad  Manual  Co.,  68  William  St.,  New 
York.  Price  $10.00. 
This  is  in  all  respects  the  most  complete  volume  of  the  entire 
series,  embracing  2,000  pages  of  condensed  information  con- 
cerning the  railroad,  street  railway  and  industrial  corporations 
of  the  U.  S.  The  introduction  gives  the  statistics  of  the  Amer- 
ican railway  system  as  a  whole  for  the  year  ending  1906  and  is 
highly  interesting  and  instructive.  It  shows,  for  instance,  that 
the  average  rate  per  passenger  mile  for  the  year  ending  1900 
was  2.01  ic.  as  against  2.028c.  in  1905.  The  average  freight  rev- 
enue per  ton  mile  was  .776c.  as  against  .784c.  Ihe  average  in- 
terest rate  on  bonds  was  3.99  per  cent,  and  the  average  dividend 
rate  on  railroad  stock  was  3.63  per  cent.  The  information  con- 
tained in  the  introduction  and  in  the  Manual  itself  is  of  special 
interest  at  present  owing  to  the  agitation  of  railway  matters  in 
the  press  and  the  regulation  of  railway  affairs  by  the  different 
legislatures. 


The  Blacksmith's  Guide.     By  J.  F.  Sallows.     Published  by  The 
Technical  Press,  Brattleboro,  Vt.     Pocket  size,  4^4  x  7  in. ; 
160   pages;    165    illustrations;    cloth   binding,   $1.50;   leather, 
$2.00. 
This  book  was  written  by  a  practical  blacksmith,  who  has  had 
a  very  wide  experience,  and  who  is  at  present  foreman  black- 
smith  of  the   Reo   Motor   Car   Company,   Lansing,   Mich.     The 
book  is   well  printed  on  heavy  paper  and  the   illustrations  arc 
especially  good.     The  sub-divisions  of  the  different  chapters  arc 
indicated  by  side  heads  m  bold-face  type.     After  some  general 
suggestions,  the  method  of  making  various  tools  for  the  black- 
smith and  machine  shop  is  clearly  and  briefly  described.     Direc- 
tions for  making  different  kinds  of  welds  are  then  given.     The 
second  chapter  considers  the  making  of  hand  and  machine  cut- 
ting tools.     Following  this  arc  chapters  on  hardening  and  tern 
pering   high    speed    steel,   case   hardening   and   coloring,   brasing 
and   general    blacksmithing.     There   are   three   colored    illustra- 
tions,  one   showing  a  heat   chart,  another  a  temper   chart   and 
the  third  the  effects  obtained  by  case-hardening  and  coloring 
wrench.     A  folder  shows  the  working  drawings  for  a  coal  burn 
ing  case-hardening  furnace. 


The  Strength  of  Wood  as  Influenced  by  Moisture : — Publishei. 
by  the  Forestry  Service,  U.  S.  Department  of  Agriculture 
Washington,  D.  C.     Sent  free  upon  application. 
The  effect  of  water  in  softening  organic  tissue,  as  in  wettinp 
a  piece  of  paper  or  a  sponge,  is  well  known,  as  is  also  the  Stiff 
ening  effect  of  drying.    The  same  law  applies  to  wood.     By  usini- 
different   methods   of   seasoning,   two    pieces   of  the    same    stick 
may  be  given  very  different  degrees  of  strength.     Wood  in  it- 
green  state  contains  moisture  in  the  pores  of  the  cells  and  alsc 
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in  the  substance  of  the  cell  walls.  As  seasoning  begins  the  mois- 
ture in  the  pores  is  first  evaporated.  This  lessens  the  weight  of 
the  wood  but  does  not  aflfect  its  strength  and  it  is  not  until  the 
moisture  in  the  substance  of  the  cell  walls  is  drawn  upon  that 
the  strength  of  the  wood  begins  to  increase.  From  this  point 
to  that  of  absolute  dryness  the  gain  in  the  strength  of  wood  is 
somewhat  remarkable.  In  the  case  of  spruce  the  strength  is 
multiplied  four  times;  and  this  wood,  in  small  sizes,  thoroughly 
dried  in  the  oven,  is  as  strong,  weight  for  weight,  as  steel.  This 
publication  includes  tables  and  complete  information  showing  the 
strength  of  representative  woods  for  all  degrees  of  moisture, 
from  the  green  state  to  absolute  dryness,  as  well  as  the  effects 
of  re-soaking. 


Laying  Out  for  Boiler  Makers.     Bound  in  cloth ;   lo  x   13  in. ; 

189  pages.    Published  by  the  Boiler  Maker,  17  Battery  Place, 

New  York.  Price  $4.00. 
This  book  has  been  compiled  for  the  purpose  of  giving  a  prac- 
tical boiler  maker  the  necessary  information  to  enable  him  to 
lay  out  in  detail  the  different  types  of  boilers,  tanks,  stacks  and 
irregular  shape  metal  work.  The  practical  application  of  many 
of  the  principles  of  geometrj',  mechanics,  etc.,  involved  in  this 
subject  have  been  explained  in  a  practical  v;ay  in  connection 
with  different  jobs  of  laying  out  which  form  a  part  of  the  every 
day  work  in  every  boiler  shop.  The  subject  is  handled  entirely 
from  a  practical  standpoint  and  contains  only  such  theory  and 
mathematics  as  are  absolutely  necessary  for  the  practical  work. 
The  first  two  chapters  explain  the  methods  of  laying  out  by  or- 
thographic projection  and  triangulation,  since  these  are  the  two 
principal  methods  used  in  solving  any  problems  in  laying  out. 
A  few  simple  problems  are  given  in  each  case,  from  which  the 
application  of  the  methods  to  more  complicated  problems  may  be 
learned.  The  chapters  which  take  up  the  detailed  layouts  of 
different  types  of  boilers  also  give  the  rules  for  determining  the 
size,  shape  and  strength  of  the  different  parts.  The  work  cov- 
ers its  field  very  completely  and  is  profusely  illustrated  with 
half-tones  and  clear-cut  line  drawings.  The  matter  contained  in 
the  book  first  appeared  in  the  pages  of  the  Boiler  Maker  and 
have  been  reprinted  from  that  source.  This  work  will  be  found 
to  be  of  great  practical  value  to  all  boiler  makers  and  boiler 
maker  foremen. 


Proceedings  of  the  Railway  Storekeepers'  Association.     Fourth 
annual  meeting,  held  at  Chicago,   May  20-22,   1907.     Cloth, 
213  pages  (not  including  illustrations  and  folders),  6  x  9  in. 
Secretary,  Mr.  J.  P.  Murphy,  Collinwood,  O. 
Several  of  the  papers  are  of  special  value  to  the  mechanical 
department  officials.     Messrs.  J.  H.  Waterman,  of  the  Burling- 
ton, N.  M.  Rice,  of  the  Santa  Fe,  and  H.  A.  Anderson,  of  the 
Pennsylvania,  each  read  papers  on  "Should  the  Jurisdiction  of 
the  Storekeeper,  or  Supply  Agent,  Extend  to  the  Time  the  Ma- 
terial  Is   Actually  Used?"     This   question   precipitated  a   lively 
and  extended  discussion.     The  topic,  "To  What  Extent  Is  the 
Store  Department  Beneficial  to  the  Motive  Power  Department?" 
was  considered  in  papers  by  Messrs.  H.  W.  Jacobs,  of  the  Santa 
Fe,  C  B.  Foster,  of  the  T.  St.  L.  &  W.,  and  L.  R.  Johnson,  of 
the  Canadian  Pacific.  ...>-i-v        ■: 

Other  important  papers  were :  "A  Unit  of  Comparison,"  by 
Mr.  Geo.  G.  Yeomans :  "Reports  and  Statistics  of  Value  to  the 
Store  Department" ;  "Importance  of  Proper  Loading  of  Material 
at  General  Storehouses  to  Conserve  Cars  and  Expedite  Deliv- 
ery" ;  "The  Modern  Supply  Car  as  a  Factor  of  Economy  in  the 
Distribution  of  Material" ;  "Benefits  Derived  from  the  Classifica- 
tion of  Material" ;  "The  Handling  of  the  Storekeeper's  Ac- 
counts"; "Best  Record  for  Material  Received,  and  Passing  In- 
voices" ;  Is  the  Store  Department  Deficient  Without  a  Travel- 
ing Storekeeper?"  and  "The  Most  Practical  Railway  Store  De- 
partment Organization."  Individual  papers  were  presented  by 
Mr.  M.  B.  Wild,  statistician  of  the  Baltimore  &  Ohio;  by  Mr. 
H.  C.  Stevens  on  "Information  of  Importance  which  Should  at 
All  Times  be  in  the  Hands  of  the  General  Storekeeper,"  and  by 
Mr.  H.  E.  Ray  on  "Reorganization  of  the  Store  Department  on 
the  Santa  Fe." 


The  association  now  has  a  membership  of  253,  an  increase  of 
40  per  cent,  in  one  year.  This  volume,  like  its  predecessors,  is 
well  printed  and  carefully  arranged.  A  feature  which  adds  con- 
siderably to  its  value  and  appearance  is  the  half-tone  illustrations 
showing  the  arrangement  of  different  "up-to-date"  store  houses, 
or  of  apparatus  used  in  connection  with  them.  There  are  26  of 
these  illustrations. 


Development  of  the  Locomotive  Engine.  By  Angus  Sinclair. 
Bound  in  cloth ;  6  x  9 ;  661  pages ;  illustrated.  Published  by 
the  Angus  Sinclair  Company,  New  York.    Price  $5.00. 

The  careful  student  of  any  subject  finds  the  history  of  his  spe- 
cialty to  be  a  most  valuable  part  of  his  equipment  and  the  study 
of  the  development  of  any  art,  practicalh-  of  the  mechanic 
arts  is  always  interesting  even  to  those  who  are  not  intimately 
connected  with  it.  A  work  of  this  kind,  to  be  successful,  should 
be  written  by  a  man  of  broad  experience,  wide  acquaintance  and 
long  connection  with  his  subject,  who  is  able  to  see  the  various 
stages  of  the  development  in  their  proper  prospective  and  to 
eliminate  the  large  amount  of  unimportant  material. 

The  book  we  are  considering  seems  to  fulfil  these  conditions 
in  every  way.  The  author  is  one  of  the  best  known  students  and 
writers  on  locomotive  affairs  in  the  country,  who  numbers  among 
his  friends  the  prominent  figures  responsible  for  the  tremen- 
dous progress  of  the  locomotive  during  later  years,  in  which 
progress  he  himself  has  greatly  assisted.  The  book  contains 
many  photographs  and  brief  sketches  of  the  personal  record  of 
these  men,  as  well  as  of  those  great  minds  of  the  earlier  periods. 
It  fulfils  its  title  very  completely  by  showing  each  step  in  the 
development  of  the  locomotive  as  a  whole  and  of  its  more  im- 
portant parts.  The  chapters  showing  the  development  in  Amer- 
ica are  arranged  in  sections  covering  the  progress  on  each  road, 
beginning  with  a  general  chapter  illustrating  a  few  of  the  earli- 
est imported  and  American  engines,  followed  by  chapters  on 
the  B.  &  O.  Railroad,  Camden  &  Amboy  R.  R.,  Philadelphia 
&  Columbia  R.  R.,  Baldwin  Locomotive  Works,  Sellers  and  other 
Philadelphia  pioneers  in  locomotive  building;  New  York  Cen- 
tral R.  R.,  New  England  Railways,  etc  The  development  on 
western  railroads  and  chapters  on  locomotive  boilers,  valve 
gears,  freaks  and  curiosities,  train  brakes,  accessories,  present 
locomotive  works,  and  a  chapter  entitled  "The  Locomotive  To- 
day" complete  the  work.  We  would  recommend  this  book  to  all 
students  of  locomotive  history. 


CATALOGS 


IN  \\TiITING  FOR  THESE  CATALOGS  PLEASE    ME.VTIOX 

THIS    JOURNAL. 


Cold  Metal  Saw. — Catalog  No.  5  from  the  Lea  Equipment  Company, 
130  Liberty  street,  New  York,  describes  in  detail  the  Lca-SimpIex  cold 
metal  saw.  These  are  made  in  several  sizes  and  may  be  arranged  for  either 
belt  or  motor  drive. 


"Spike  Strut." — The  Maryland  Railway  Supply  Conipilty,  Continental 
Building,  Baltimore,  Md.,  is  issuing  a  small  catalog  illustrating  and  de- 
scribing the  "Spike  Strut."  which  is  designed  to  reinforce  track  spikes 
wherever  greater  resistance  is  required. 


Oil  HoirsE  EoutPMENT. — Bulletin  No.  4002,  recently  issued  by  S.  F. 
Bowstr  &  Co.,  Fort  Wayne,  Ind.,  is  devoted  to  the  Bowser  system  of  oil 
storage,  as  specially  adapted  to  the  needs  of  railway  stnre  houses,  terminals, 
signal  towers,  etc.  It  describes  in  detail  the  construction  of  the  different 
styles  of  pnmps  tanks  and  accessories  manufactured  by  tliis  company  and 
is  profusely  illustrated  with  views  of  installations  recently  completed. 


Ball  and  Roller  Bearings.— The  Standard  Roller  Bearing  Co.,  4Sth 
street  and  Girard  avenue,  Philadelphia,  is  issuing  catalog  No.  12,  containing 
illustrations,  descriptions  and  details  of  sizes  and  prices  of  the  large  variety 
of  ball  and  roller  bearings  manufactured  by  it.  These  bearings  are  de- 
signed for  practically  all  j)urroscs  where  friction  is  to  be  overcome  and 
arc  sliown  in  a  siirprisinglv  large  number  of  shapes  and  sizes,  for  all  pur- 
poses from  a  bicycle  to  a  street  car. 


Electrical  Apparatus. — The  Fort  Wayne  Electric  Works,  Fort  Wayne. 
Ind.,  is  issuing  Bulletin  No.  1100  on  the  subject  of  type  L,  small,  direct- 
ciTrent  generators,  which  are  illustrated  and  described  both  as  to  their 
construction  and  application  to  machine  tools  and  similar  apparatus.  Bulle- 
tin No.  109S  is  on  the  subject  of  type  M.  P.  L.  belted  generators,  which  are 
described  in  detail.  These  generators  are  made  in  capacities  from  one  to 
four  hundred  k.  w.  The  same  company  is  issuing  instruction  book  No.  3028 
on  the  subject  of  single  pliase  integrating  induction  wattmeters. 
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Tate  Ilexible  Stavbolt. — The  1-Tannery  Bolt  Company,  308  Frick  Build- 
ing. Pittsburg,  is  issuing  a  leaflet  illustrating  a  locomotive  boiler  fitted  with 
a  complete  set  of  flexible  stay  bolts  and  containing  a  complimentary  letter 
recently  received  from  a  prominent  mechanical  superintendent. 


Metallic  Packing. — 11.  \V.  Johns-Manville  Co.,  lOO  William  street.  New 
York,  is  issuing  a  catalog  descriptive  of  the  Morris  metallic  packing,  of 
which  it  has  undertaken  the  exclusive  sale.  This  packing  has  been  in  use 
for  several  years  and  has  proved  itself  to  be  remarkably  successful  under 
the  most  severe  conditions.  The  catalog  illustrates  the  packing  as  used  on 
both  rotary  and  reciprocating  valve  stems. 


Pond  Rigip  "ftjRHET  Lathe. — A  handsomely  illustrated  catalog  from  the 
Niies-Bcment-Pond  Company,  111  Broadway,  New  York.  These  machines 
arc  made  in  two  sizes,  21  and  28  inch,  and  are  designed  for  producing 
economically  work  ordinarily  done  on  engine  lathes  and  heavy  bar  work. 
The  first  part  of  the  catalog  describes  the  machines  in  detail,  with  several 
illustrations.  The  tool  equipment  is  then  considered,  after  which  illustra- 
tions are  given  showing  how  various  classes  of  work  are  handled.  This  is 
followed  by  drawings  of  different  types  of  work  which  may  be  done  to 
advantage   on  these  lathes. 


Ther.mit  Welding  Instructions. — The  Goldschmidt  Thermit  Co.,  90 
West  street.  New  York  City,  is  issuing  several  pamphlets  giving  complete 
an.i  specific  directicns  covering  the  various  applications  of  thermit,  special 
atlcntion  being  given  to  the  repair  of  locomotive  parts.  The  moulds  for 
use  in  welding  frames  and  other  parts  are  illustrated  and  the  best  method 
of  application  and  the  procedure  preceding  the  ignition  of  the  thermit,  as 
well  as  following  it,  i?.  clearly  explained.  The  chemical  and  physical 
changes  following  the  ignition  are  briefly  covered  and  every  step  in  the 
operation  of  thermit  welding  is  carefully   explained. 


Modern  Welded  Pipe. — The  National  Tube  Company.  Frick  Building, 
Pittsburg,  Pa.,  is  issuing  a  very  attractive  booklet  on  the  subject  of  modern 
welded  pipe,  which  describes  in  detail  the  manufacture  from  the  ore  to  the 
fir.i-hed  product.  The  subject  is  treated  in  a  popular  manner  and  is  intend- 
ed to  familiarize  all  users  of  pipe  with  the  properties  of  the  materials  in- 
volved and  their  treatment  in  the  course  of  manufacture.  It  is  profusely 
illustrated  with  excellent  half-tone  illustrations,  giving  views  of  the  differ- 
ent processes,  from  the  mining  of  the  ore  to  the  testing  of  the  pipe.  This 
book  will  be  found  interesting  and  useful  to  all  users  of  piping  of  any 
kind. 


Hydraulic  Pu-Mps. — The  Watson-Stillman  Co.,  26  Cortlandt  street.  New 
Yo'k,  is  issuing  sectional  catalog  No.  71,  which,  like  other  catalogs  from  the 
same  company  recently  mentioned  in  this  column,  is  an  assortment  of  sheets 
selected  from  its  large  amount  of  printed  matter,  which  in  this  case  relate 
specially  to  hydraulic  pumps  and  accessories.  It  includes  illustrations  and 
descriptions,  together  with  prices,  of  both  hand  and  power  driven  pumps 
in  all  conceivable  shapes  and  sizes,  many  of  which  have  been  developed  for 
special  purp:^ses.  It  also  includes  many  illustrations  with  accompanying 
descriptive  matter  of  hydraulic  accessories,  such  as  accumulators,  accumu- 
lator attachments,   gauges,   packing   rings,  etc. 

The  Rrplplic  I'wictio.n  Draft  (Jear. — The  Republic  Railway  .Appliance 
Company,  Chicago,  is  issuing  an  attractive  catalog  descriptive  of  its  type 
of  friction  draft  gear.  The  gear  is  shown  by  half-tone  illustrations,  line 
drawings  and  phantom  views  as  applied  to  cars  with  both  steel  and  wooden 
sills,  for  freight  and  passenger  service.  This  gear  is  composed  of  the  ordi- 
nary M.  C.  B.  spring  and  buffer  plate,  with  the  friction  parts  so  arranged 
as  to  act  as  an  auxiliary  for  increasing  the  capacity  of  the  spring  gear.  It 
occupies  the  same  relation  to  the  coupler  and  attacluiients  as  does  the  ordi- 
rary  spring  draft  gear  and  the  entire  apparatus  is  nioiuited  in  the  yoke 
and   placed    witlini   the   pocket   as   in   the   ordinary   construction. 

HviiRAui.ic  K.NtiixES.— The  Rife  Hydraulic  Engine  Mfg.  Co..  Ill  Broad- 
way, is  issuiilg  a  catalog  descriptive  of  the  Rife  hydraulic  engine,  which  is 
constructed  upon  an  entirely  new  application  of  hydraulic  principles.  These 
engines  will  work  under  a  fall  of  two  or  more  feet,  will  force  water  to  a 
height  of  30  feel  for  each  foot  of  fall  and  are  entirely  aut(jmatic,  needing 
practically  no  attention  except  the  renewing  of  valves  every  few  years. 
The  principle  of  the  engine,  together  with  a  complete  description  of  its 
construction  and  operation,  thoroughly  illustrated  with  half  tone  and  line 
drawings,  is  given  in  the  catalog.  These  engines  are  made  in  capacities  up 
to  one  million  gallons  per  day  and  they  pump  to  a  maximum  height  of  500 
feet. 


New  G.  E.  Bulletins. — The  General  F.lectrjc  Company  is  issuing  three 
new  bulletins,  one  of  v.'hich  is  descriptive  of  mercury  arc  rectifiers  and 
bears  the  No.  4.530.  These  devices  are  for  the  purpose  of  changing  alter- 
nating current  into  direct  current  for  charging  storage  batteries  and  other 
coinrnercial  purposes.  Tl-.cy  are  coiiijiaratively  inexpensive,  requiring  small 
floor  space  and  ha\e  remarkably  high  efficiencies.  The  bulletin  describes 
the  theory  and  construction  very  clearly.  Bulletin  No.  4534  illustrates  and 
describes  horizontal  shaft  types  of  Curtis  steam  turbines,  direct  connected 
to  generating  sets  tip  to  300  k.  w.  capacity.  The  third  bulletin.  No.  4533, 
is  on  the  subject  of  the  Wright  demand  indicators,  which  have  been  exten- 
sively adopted  for  determining  the  ^oail  factor,  the  maximum  output  of 
generators,  transformers,  feeders,  etc.  The  theory  of  operation  and  gen- 
eral construction   of   tbi?.   device   are   clearly    illustrated   in    the   bulletin. 


Flexible  Compound. — The  Flexible  Comjiound  Company.  3607  Haver- 
ford  avenue,  Philadelphia,  is  issuing  several  leaflets  descriptive  of  this 
compound,  which  show  its  advantages  in  special  classes  of  work.  The  com- 
pound is  a  perfect  water-proof  liquid,  which,  when  mixed  with  paint  or 
varnish,  gives  them  tlexibiiity  and  provides  positive  protection  against  the 
ravages  of  moisture,  salt  air,  locomotive  gases,  etc.  It  prevents  the  peeling 
and  cracking  of  paints  and  varnishes,  will  protect  belts  from  dampness  and 
renders  iron  and  steel  immune  from  the  oxidizing  effects  of  moisture  or 
gases.  It  has  excellent  insulating  properties  for  use  in  electrical  work. 
The  leaflets  give  directions  for  using  and  suggest  many  ways  in  which  it 
will   be   found  to  be  of  great  advantage. 


Car  Lk-.hting  by  F.LEcrRiriTY. — The  Safety  Car  Heating  &  Lighting 
Company.  2  Rector  street.  New  York,  is  issuing  a  very  attractive,  standard 
9  X  12  in.,  catalog  on  the  subject  of  electric  appliances  for  car  lighting. 
This  company  has  developed  a  new  system  of  electric  car  lighting,  the 
current  being  generated  by  an  axle  driven  dynamo,  the  effort  being  to 
obtain  a  system  of  substantial  construction,  simplicity  of  device  and  relia- 
bility of  operation.  In  addition  to  the  dynamo  the  system  includes  a 
dynamo  regulatot  iiirtallcd  in  the  car,  a  lamp  regulator  installed  under  the 
car  and  a  storage  battery  of  32  cells  in  boxes  under  the  car,  as  well  as 
tho  necessary  fixtures,  switches,  lamps,  etc.  The  dynamo  is  a  four  pole, 
shunt  wound  machine,  designed  for  50  amperes  at  80  volts.  It  is  driven 
from  the  axle  by  two  belts,  one  at  either  end,  cither  belt  being  sufficient, 
however,  to  do  the  work.  The  dynamo  is  suspended  from  a  steel  shaft 
hung  just  OMtside  the  end  piece  of  the  truck,  toward  the  center  of  the  car. 
An  a<ljustable  spring  belt  tightener  is  provided  to  give  the  projjcr  tension 
on  the  belts.  The  system  operates  normally  on  CO  volts,  which  i>ressure  is 
maintained,  with  a  stiial!  variation,  by  a  very  simple  design  of  regulator.  A 
lamp  regulator  for  controlling  the  voltage  on  the  lamps,  so  that  any  lamp 
will  give  the  same  illumination  irrespective  of  the  number  turned  on  in  the 
circuit,  or  wnether  the  l)attery  is  being  charged  or  not,  is  provided.  All 
the  different  parts  of  this  apparatus  .ire  illustrated  and  their  construction 
and  operation  is  clearly  described  in  this  catalog.  Several  pages  are  also 
gi\en  up  to  illustrating  a  wide  variety  of  electric  fixtures  for  car  lighting. 
Designs  arc  shown  for  all  conceivable  purposes  in  single  lamps,  groups  or 
ch3ndeli;.-rs. 


NOTES 


Cinci.vnati  Electrical  Tool  Company. — This  company  announces  the 
opening  of  a  western  oflice  and  warehouse,  for  the  sale  of  electric  tools,  at 
18th  and  Rockland  streets,  Chicago,  111.  This  ofl[ice  is  under  the  manage- 
ment of  Mr.   Oscar  B.   Wodack. 


Waf.xer  &  Swasey  Co. — This  comrany,  whose  main  office  is  at  Cleve- 
land, O.,  announces  that  it  has  opened  a  Chicago  office  in  the  Commercial 
Nation.ll  Rank  Building,  Adams  and  Clark  streets,  which  will  be  under  the 
management  ef   Mr.    K.    B.    Boye. 


Cutler  Hammer  Mfg.  Co. — This  company,  which  some  months  ago  an- 
nounced its  purchase  of  the  Wirt  Electric  Company  of  Philadelphia,  advises 
that  it  has  consolidated  the  Wirt  business  with  that  of  its  New  York  plant 
at  Park  avenue  and  I30th  street,  where  the  manufacture  of  Wirt  apparatus 
will  be  continued. 


American  J.oco.motive  Company.— Among  the  orders  recently  received 
by  this  company  are  included  120  locomotives  for  the  Harriman  Lines, 
which  order  is  made  up  of  30  mogul,  10  Atlantic  type,  43  consolidation,  24 
ten- wheel  and  18  six-wheel  switching  engines.  It  has  also  received  an  order 
for  a  compound  steam  motor  car  for  the  C.  R.  I.  &  P.  Railway. 


Evening  Classes  at  Colu.mbia  University. — During  the  year  1907-8 
Columbia  University  offers  twenty  evening  courses  specially  ada|>ted  to  the 
needs  of  technical  and  profcssiolial  workers.  A  full  description  of  these 
courses  is  contained  in  the  announcement  of  extension  teaching,  which  may 
be  obtained  from  the  Director  of  Extension  Teaching,  addressed  at  the 
Universitv. 


Standard  Roller  Bearing  Company. — Mr.  C.  D.  Stcrnfels,  formerly 
manager  of  the  publicity  department  of  the  Arthur  Koppel  Company,  has 
been  appointed  manager  of  the  publicity  department  of  the  above  company, 
with  headquarters  at  the  home  office  in  Philadelphia.  The  company  has 
recently  increased  its  capital  from  $3,500,000  to  $5,000,000.  Large  addi- 
tions are  being  made  to  its  plant  and  equipment,  and  an  entirely  new  de- 
partment is  being  established  for  the  manufacture  of  roller  bearings  for 
trolley  cars.  It  is  stated  that  about  $300  per  year  per  car  is  saved  by  the 
■ise  of  roller  bearings. 


Pub'-icity  Engineer. — Mr.  Walter  B.  Snow,  who,  for  nearly  twenty- 
five  years,  has  been  connected  with  the  B.  F.  .Sturtevant  Company,  an- 
nounces that  he  is  prepared  to  undertake  work  of  any  kind  in  the  broad 
field  of  publicity  for  manufacturers  of  machinery  and  allied  products.  His 
regular  service  will  cover  the  conduct  of  the  publicity  departments  of  a 
limited  number  of  non-competitive  plants  and  special  service  can  be  ren- 
dered to  others  in  the  form  of  general  advertising,  catalog  making,  technical 
writing  and  investigation.  Mr.  Snow  has  had  a  long  and  intimate  acquaint- 
ance with  engineering  in  general,  and  publicity  in  particular,  and  is  spe- 
cially well  fitted  to  undertake  this  work.  His  office  is  at  170  Summer 
street,  Boston,   Mass. 


December,  1907. 
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STEEL  PASSENGER  EQUIPMENT.* 


By  Charles  E.  Barba  and  Marvin  Singer. 


THE  UNDERFRAME. 


Synopsis. 
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Service  Demands  as  Affecting  Its  Character ..i.  .i-.'v. .... 

Service  Classification  of  Equipment 1 .... . 

~        ,    T-        r\  fEnd    Shocks 

Trunk  Line  Opera  [ion,    1  strength  and   Reliability  Factor..., 

Express  Service.  \^ Vertical  Loading    

Trunk  Line  Accommodation  Service 

Suburban  and  Metropolitan   Service 

General   Discussion  of   Underframe 

Arrangement  of   Underframe   Members 

Graphical  Analysis  uf  Stresses,  General. 

.\nalytical  Analysis  of  .Stresses  for  the  Different  Types  of  Under- 
frame. 

Historical. 

That  branch  of  transportation  engineering  which  is  exempli- 
fied by  the  most  approved  wooden  railroad  equipment  and  to  a 
greater  degree  by  the  contemporaneous  developments  in  steel  or 
metals  i?.  a  comparatively  new  and  eminently  thorough  science. 

Adaptability  is  one  of  the  prominent  characteristics  of  America 
and  no  matter  to  what  degree  the  comforts  and  luxuries  of  travel 
be  increased,  just  as  surely  do  the  people  make  use  of  them  as 
their  own  and  seemingly  forget  the  yester-year.  The  efforts  put 
forth  for  the  betterment  of  transportation  conditions  have  pro- 
duced a  stage  of  development  which  makes  it  difficult  to  conceive 
of  equipment  (within  the  life  time  of  a  man)  which  was  so  very 
primitive  and  from  which  our  modern  palaces  of  travel  emanated. 

Eighty  years  ago  there  were  no  railroads  engaged  in  gener.il 
operation  in  the  world.  The  first  railway  passenger  coach  was 
run  upon  the  Stockton  and  Darlington  in  1825.  There  is  naught 
about  it  which  is  particularly  noteworthy,  as  it  simply  consisted 
of  an  old  stage  coach  body  which,  having  been  removed  from  its 
running  gear,  was  placed  upon  a  timbered  framework  without 
even  the  customary  leather  carriage  suspension.  To  this  under- 
frame pedestals  were  attached  and  the  wheels  and  axles  were 
taken  from  one  of  the  company's  coal  cars.  The  whole  under- 
frame extciidt'd  at  both  tends  for  a  considerable  distance  with 
the  evident  intention  of  acting  as  a  shield  when  the  cars  should 
come  together  in  starting  and  stopping.  It  is  interesting  to  note, 
in  this  connection,  that  the  English  carbuilders  still  separate  the 
body  and  the  underframe. 

Five  rears  later  a  little  clap-boarded  cabin  appeared  on  the 
same  road  ajid  was  much  less  elegant  than  its  predecessor.  In 
this  car  only  the  side  sills  were  extended  for  buffing  and  an 
entrance  was  placed  between  them  at  the  rear. 

The  Baltimore  and  Ohio  Railroad  Company,  in  1830,  introduced 
practically  the  same  car  but  made  noticeable  improvements  in  the 
seating  arrangement  and  shortened  the  extension  of  the  side  sills 
to  about  half  of  that  on  the  Stockton  and  Darlington.  This  car 
was  likewise  single  ended  and  primarily  intended  for  horse  power. 

The  use  of  platforms  and  double  entrances  is  shown  in  the  Old 
Portage  cars  of  1835.  The  pedestals  are  still  fastened  directly  to 
the  underframe  but  springs  have  made  their  appearance.  An  iron 
railing  gvards  the  platform  but  is  open  in  the  center  to  permit  of 
passage  from  car  to  car.     The  end  sill  was  the  strongest  notice- 
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able  up  to  this  time  and  all  pulling  was  done  from  the  center 
of  it. 

To  Harlan  and  Hoi  lings  worth,  we  believe,  should  be  given 
the  greatest  amotmt  of  credit  for  having  opened  up  the  art  of 
passenger  car  building,  separate  and  distinct  from  freight  car, 
house  and  carriage,  or  road  vehicle  construction.  Their  cars,  the 
"Columbian"  of  1836  and  the  "Tioga"  of  1840,  show  an  advanced 
effort  to  meet  the  growing  conditions  and  provide  additional 
comforts.  The  former  of  these  cars  was  32  feet  long  and  8  feet 
6  inches  wide.  It  was  more  commodious  than  the  usual  type  then 
running,  having  seating  capacity  for  48  persons  with  a  total  dead 
weight  of  18,000  pounds.  The  ratio  of  seating  capacity  to  dead 
weight  was  thus  I  to  375.  The  latter  car  was  4  feet  longer  and 
was  without  doubt  the  most  improved  car  in  service  up  to  that 
time.  The  Jeffersonville,  Madison  and  Indianapolis  Railroad 
Company  were,  at  this  period,  running  equipment  much  similar 
to  our  work  trains  as  far  as  appearances  go.  In  these  cars  is 
noticed  the  use  of  buffers  or  buffing  blocks  on  either  side  of  the 
snap  coupler  which  was  fastened  directly  to  the  platform  sills  in 
much  the  same  manner  as  the  Camden  and  .A-mboy  coaches  of  two 
years  later  used  link  couplers.  The  sides  of  these  (C.  &  A.)  cars 
were  paneled  beneath  each  square  window.  The  windows  were 
of  a  single  sash  though  directly  above  them,  set  in  under  th^ 
eaves,  was  a  line  of  narrow  sashes  much  like  the  modern  upper 
deck  lights.  ''^ "  "''''^'^''' 

Up  to  the  year  1850  there  were  few  cars  built  with  any  center 
sill  construction  between  the  bolsters.  Usually  dependence  was 
placed  on  the  floor  and  end  sills  to  transfer  all  shocks  to  the 
sides  of  the  car.  Thus  the  underframe  consisted  principally  of 
two  strong  side  sills  and  a  series  of  cross  beams  to  carry  all 
strains  to  them.  Fig.  i,  taken  from  an  old  C.  and  A.  car  of  this 
period,  which  is  still  in  existence,  is  a  good  illustration  of  this 
character  of  framing. 

Though  of  comparatively  recent  development,  a  study  of  the 
evolution  of  car  framing  is  complicated  by  a  scarcity  of  available 
detail  material.  What  is  at  hand  is  not  sufficient  to  enable  the 
credit  for  having  produced  the  trend  which  settled  the  course  of 
our  present  tendencies  in  design,  being  placed  upon  any  designer 
or  corps  of  designers  with  any  large  degree  of  assurance  as  to  its 
justice.  In  1862  the  Pennsylvania  Railroad  authorized  a  design 
since  known  as  the  Pa,  but  then  as  'The  New  Standard  Passen- 
ger Coach.''  This  car  was  a  most  remarkable  development  for  the 
day  in  which  it  appeared  and  the  technical  journals  were  lusty  in 
its  praise.  Fig.  2  illustrates  all  the  distinctive  features  of  its 
underframe  and  comparison  with  Fig.  I  will  show  the  change  in 
ideas  during  the  intervening  twelve  years. 

"•■Those  cars  which  are  now  considered  the  most  improved  bear 
a  striking  resemblance  in  the  character  of  underframing  to  this 
early  type.  The  ideas  thus  brought  forward  were  quickly  adapt- 
ed and  it  is  safe  to  say  that  the  real  engineering  associated  with 
the  framing  and  bracing  of  passenger  equipment  was  accomplished 
before  1870  and  the  past  40  years  have  but  seen  the  detail  appli- 
cation of  these  ideas  altered  to  suit  the  various  demands  of  ser- 
vice. Figures  3,  4,  5  and  6  are  but  representative  illustrations  of 
ideas  prevailing  at  variotis  periods  during  the  development  of 
the  modern  standards.  They  are  self  explanatory  and  tell  their 
own  story  of  progression,  largely  in  the  line  of  provisions  for 
load  carrying  and  also  to  a  smaller  extent  for  .service  shock 
resistance.  During  this  period  the  problems  dealing  with  archi- 
tecture, ventilation,  heating,  lighting,  braking  and  coupling  were 
given  precedence.  -,., 

Limitations  Effecting  Design. 

The  economic  and  social  needs  of  the  country  which  are  ever 
increasing  have  become  so  in.sistent  in  the  past  few  years  that  the 
alteration  of  this  detail  application  of  the  early  ideas  cm  not  be 
made  radical  enough  to  meet  the  requirements.  Thus  a  recon- 
struction of  the  methods  now  in  vogue,  and  which  ought  to  be 
followed  in  the  future,  become  necessary.  To  secure  a  satisfactory 
bisis  upon  which  to  formulate  the  new  theories,  the  problem 
should  be  made  a  general  case  of  kiunving  zdrnt  arc  flic  demands 
of  the  ser7'icc  for  zc-hich  the  z'ehicle  ii  intended  and  then  securing 
a  j'ASi  npfirecicition  of  the  resistances  and  destructive  forces  which 
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must  be  overcome  for  it  to  satisfactorily  perform  its  desired 
function.  This  problem  is  complicated  by  sharp  limitations  such 
as:  Lightness,  Economy,  Reliability,  etc. 

Lightness. — From   a   weight   of  .375   pounds   per  passenger   in 
1836  the  dead  load  has  increased  to  an  excessive  degree  which 


FIG.    I. 


reaches  a  maxinnim  of  6,300  pounds  in  some  of  the  modern 
buffet  clnb  smokers.  The  weights  of  the  present  wooden  equip- 
ment arc  high.  The  practices  of  the  Pullman  Company,  whose 
earliest  cars  were  much  heavier  than  any  other  class  of  equip- 
ment for  passenger  service,  has  no  doubt  had  a  tendency  toward 
increasing  the  weights  for  all  classes  of  service  to  secure  a  closer 
approximation  toward  uniform  train 
strength.  These  weights  should  not 
be  exceeded  in  the  steel  equipment 
by  any  appreciable  amount,  rather 
they  should  be  reduced  if  this  can 
be  done  in  a  manner  consistent  with 
proper   reliability'. 

The  question  of  weight  directly 
affects  the  initial  cost  to  a  great  de- 
gree. The  tendency  is  now,  more 
and  more,  toward  basing  the  produc- 
tive market  price  upon  a  sliding 
scale  of  costs  plus  a  definite  percent- 
age of  the  costs  as  profits.  This 
runs  usually  from  10  to  12  per  cent., 
though  keen  competition  and  lack  of 
orders  work  to  make  it  lower.  In- 
cluded in  the  sliding  scale  of  costs 
are  the  materials,  direct  or  produc- 
tive labor,  the  operative,  and  the  ad- 
ministrative expenses.  The  second 
item,  direct  or  productive  labor,  is 
governed  by  the  amount  of  material 
and  its  disposition ;  the  operating  ex- 
penses are  a  function  of  the  produc- 
tive labor  and  will  reach  an  amount 
somewhat  over  half  as  much.  The  ad- 
ministrative expenses  are  a  function 

of  all  three  factors,  but  to  a  much  smaller  degree  than  would  be 
expected  when  it  is  considered  that  the  larger  salaries  come  usually 
under  this  head.  In  a  well  managed  establishment  this  item  should 
not  exceed  one  twentieth  of  the  combined  material,  productive  labor 
and  operating  expenses.    Thus  the  sliding  scale  of  costs  is  essen- 


tially based  upon  two  items,  namely;  the  material  and  productive 
labor.  For  initial  orders  the  cost,  including  profits,  will  be  about 
1.125  of  the  former  and  1.875  of  the  latter.  It  is  hardly  possible 
at  this  stage  of  the  art  to  determine  the  exact  value  of  the  ratio 
between  the  productive  labor  and  the  materials.  This  factor  is  so 
seriously  affected  by  the  character  of  the  de- 
sign making  the  labor  portion  higher  or  lower 
as  the  case  may  be.  When  the  industry  be- 
comes more  firmly  established  and  the  designs 
become  more  standardized  the  whole  cost  may 
be  computed  as  a  function  of  the  weight  of 
the  material.  The  figures  as  given  above  will 
be  lower  on  future  orders  of  the  same  class 
due  to  the  improvement  of  shop  methods  for 
rapid  production,  familiarity  with  the  equip- 
ment and  the  cost  of  new  dies,  templates,  and 
jigs  being  eliminated. 

Economy. — This  includes  initial  cost,  cost  of 
maintenance  and  repair,  and  cost  of  transpor- 
tation. The  first  of  these  costs  has  been  par- 
tially considered.  The  second  needs  a  special 
article  to  do  it  justice,  wherein  should  be  in- 
cluded all  factors  covering  the  design  and 
construction  upon  which  the  maintenance  and 
repair  bills  are  dependent.  The  longevity  of 
steel  equipment,  for  data  concerning  which  we 
must  go  to  Europe,  presents  these  problems  of 
minimum  maintenance  and  repair  costs  for  so- 
lution with  more  emphasis  than  they  have 
come  to  our  immediate  predecessors.  Traut- 
wine  estimates  the  life  of  the  average  pas- 
senger car  at  16  years  (i8th  ed.,  p.  865)  ;  this 
is  somewhat  low  and  especially  so  for  the 
most  modern  equipment;  but  at  its  best  the 
wooden  construction  can  not  compare  with  the  results  Mr.  James 
Holden,  Locomotive  Superintendent  of  the  Great  Eastern  Rail- 
way (England),  noted  as  far  back  as  1898  concerning  this  point. 
According  to  a  published  interview  he  stated  that  he  had  used 
steel  framed  cars  for  thirty  years  and  that  cars  built  in  1873  still 
had  years  of  service  ahead  of  them.    77/M.y,  //  maintenance,  repair 


FIG.   2. 

and  depreciation  costs  are  kept  to  a  low  figure,  the  long  life  of 
these  cars  will  make  them  wonderfully  economical  even  with  a 
slight!}'  increased  initial  cost. 

The  last,  transportation  costs,  is  not  as  definite  a  subject,  as  it 
deals  with  the  proper  design  of  trucks  and  side  bearings  to  give 
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FIG.    5- 


least  haulage  resistance,  the  proper  design  of  couplers  and  coupler 
clearances  so  as  not  to  bind  and  increase  the  flange  friction  in 
curving  and  in  general  tlie  rideabiliiy  of  the  car  which  directly 
influences  travel  and  thus  inversely  reduces  the  revenues  of  trans- 
portation. The  question  of  the  real  force  of  the  value  of  exces- 
sive weight  as  aflfecting  the  cost  of  haulage  is  one  upon  which  it 
is  difficult  to  secure  any  adequate  data.  It  would  appear  though 
that,  since  the  cost  of  the  crew  and  all  other  operating  expenses, 
with  the  exception  of  the  fuel  and  lubricants,  are  independent  of 
the  weight,  a  few  thousand  pounds  more  or  less  per  car  would 
not  have  much  affect  upon  the  costs  of  moving  it  when  the  sum 
total  load  is  within  the  limits  of  the  capabilities  of  ttie  prime 
mover.  This  seems  to  be  true  so  long  as  we  neglect  the  factor 
of  speed.  Rapid  acceleration  and  retardation,  however,  demand 
the  lowest  vreight  consistent  with  comfort  and  safety. 

Reliability. — Safety     and     strcngtii     with     economy,     are     the 
ends  sought  after  by  the  introduction  of  metal  bolsters,  metal 


FIG.    3- 

platforms,  full  vestibules,  rod  and  plate  trusses,  metal  under- 
frames,  increased  bufiing  strengths  and  fireproofing  precautions. 
These  qualities  must  be  furthered  in  any  progressive  steel  design. 
General. — Aside  from  the  foregoing  hmitations  surrounding 
any  intended  design,  principles  of  comfort,  convenience,  sanita- 
tion and  car  esthetics  have  also  to  be  conserved.  Not  to  do  so 
would  be  a  retrogression  which  would  tend  to  lessen  the  burden 
of  travel.  These  latter  qualities  or  principles  do  not  have  as 
direct  a  bearing  upon  the  character  of  the  framing  as  tlie  neces- 
sary requirements  of  rcHability  and  the  economics  of  production 
and  operation,  but  the  real  merit  of  any  design  and  the  extreme 
care  manifested  in  its  completion  will  be  shown  by  the  disposi- 
tion of  the  framing  so  as  to  secure  a  maximum  of  these  desirable 
ends  with  a  minimum  of  material  and -productive  labor,  and  the 
utilization  of  each  detail  of  the'  design  to  perform  a  multiplicity 


FIG.   4- 

of  functions  wherever  possible,  with  each  proportioned  to  its? 
required  service.  The  time  clement  involved  in  the  designing  of 
such  equipment,  by  the  variation  of  conditions  in  the  arrange- 
ment and  framing  in  order  to  note  to  just  what  degree  the  prod- 
uct cr>n  be  simplified,  is  well  repaid  in  the  final  result.  The  cen- 
tralization of  functions  in  one  unit  to  eliminate  numerous  sepa- 
rate parts  should,  however,  be  solved  with  a  regard  for  the 
facility  for  repairs.  Other  conditions  being  equal,  the  simplest 
design  is  the  best  and  displays  the  best  thought. 

S  It  III  mnry.- The  car  shortage   is  now  being  felt  in  passenger 
service  as  well  as  freight  and  the  necessity  for  large  orders  in 


the  immediate  future,  especially  those  for  tunnel  operation,  war- 
rants the  building  of  e«<uipment  of  the  highest  class.  Since  1902 
American  designers  have  been  developing  those  ideas  in  steel 
equipment  which,  though  not  new  nor  brought  before  the  public 
now  for  the  first  time,  are  still  of  the  highest  value  and  worth. 
That  they  have  not  been  used  years  'ago  is  simply  a  question  o£ 
the  motive  power  balance  sheet.  Xow.  employing  ciignnecring 
practices  of  the  best  type  and  taking  full  advantage  of  the  cost 
of  raw  constructive  materials,  the  problem  is  ripe.  It  is  hardly 
possible  to  place  too  much  emphasis  upon  the  fact  that  with  the 
utilization  of  a  more  efficient  material  the  new  theories  should 
bear  no  eviderce  of  an  unwarranted  preiu3ice  in  favor  of  the 
wooden  design  else  the  best  possible  results  be  not  forthcoming. 
Thus  the  pfobiem  should  involve  both  theoretical  and  practical 
elements  and  steer  an  intermediate  course,  the  one  depending 
upon  the  other.  The  problem  of  mathematics  slionld  be  exact- 
ingly  criticized  in  the  light  of  past  experience,  but  on  the  other 
hand  practice  should  not  be  followed  contrary  to  the  ftmdamental 
laws  of  mechanics,  a  state  of  affairs  which  can  readily  be  noticed 
in  some  few  designs  now  before  the  railway  world. 

The  more  extended  the  experience  possessed  with  equipment, 
the  more  evident  does  it  become  that  the  unexpected  usually  hap- 
pens. There  are  few  cases  in  which  the  cars  have  taken  a  collis- 
ion alike  even  though  in  the  same  train  and  built  from  the  same 
design.  With  the  present  type  of  wooden  framing  it  is  an  im- 
possibility to  trace  the  mode  of  transference  of  the  strains 
throughout  the  car  and  arrive  at  a  just  approximation  of  the 
stresses  in  the  various  members.  This  would  indicate  that  an 
underframe  should  be  designed,  so  as  to  take  up  the  shocks  and 
service  strains  imposed  on  it,  from  data  derived  by  experiments 
and  calculations,  thereby  securing  a  form  that  can  be  better  pro- 
portioned to  suit  the  requirements.  This  as  a  i>oss!bility  and  in 
the  following,  after  these  shocks  and  strains  imposed  by  service 
have  been  determined,  it  will  be  shown  l>>th  graphically  and 
analytically  how  this  can  1>e  done  with  a  minimum  weight. 

The  Service  Demands  as  Affecting  the  Character  of  the 

Underframe.  * 

Motive  power  designers  long  engaged  upon  the  problems  asso- 
ciated with  the  designing  and  building  of  cars  for  steam  service 
have,  during  the  past  few  years,  been  called  upon  to  take  into 


consideration  the  vast  strides  that  electricity  has  been  making  for 
recognition  as  a  successful  competitor  with  steam  for  motive 
power  upon  its  own  ground.  This  advent,  which  is  quite  general 
for  certain  classes  of  service,  has  opened  up  two  new  types  of 
train  propulsion  which  must  be  adequately  taken  care  of  in  pres- 
ent equipment.  The  problem  for  electric  locomotive  propulsion 
approaches  closely  to  that  for  steam,  while  the  multiple  unit 
train  control  demands  quite  different  treatment.  Thus,  also, 
what  is  a  necessit*  in  long  distance  heavy  express  service,  no 
matter  the  choice  of  motive  power,  must  be  radically  modified 
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to  suitably  meet  the  requircnients  for  suburban  and  metropolitan 
service  where  choice  of  motive  power  is  generally  restricted  by 
franchise  to  electricity.  After  careful  consideration  of  these 
probable  changes  the  designer  with  real  ability  displays  it 
to  the  greatest  degree  by  the  means  and  possibilities  he  has  taken 
to  provide  for  the  problems  which  we  can  now  recognize  as  com- 
ing in  the  near  future.  The  one  great  problem  is  the  probable 
electrification  of  the  very  roads  for  which  steam  equipment  is 
now  under  construction.  This  leads  at  once  to  the  conclusion 
that  for  all  such  lines  this  equipment  should  be  so  designed  that 
it  will  be  susceptible  of  expeditious  and  economical  modification 
for  either  type  of  electric  control. 

The  multiple  unit  electrical  control  demands  the  most  if  not 
all  the  consideration.  Ihe  character  of  the  motive  power  unit 
or  its  probrble  change  is  thus  one  of  the  first  considerations  of 
the  designer  and  will  be  dealt  with  in  detail  for  each  main  class 
of  service. 

Service  Classification  of  Equipment. 

In  general  all  car  equipment  can,  for  purposes  of  study,  be 
grouped  under  two  general  types,  the  one  should  include  all 
cars  destined  to  be  run  in  trains  and  the  other  all  equipment  run 
as  separate  motor  units.  This  classification  can  then  be  ex- 
tended much  as  shown  in  the  following  diagram : 
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For  each  of  thc.<;e  classes,  express,  accommodation,  suburban 
and  motor,  should  be  included  all  cars  which  are  equipped  to 
run  regularly  in  passenger  trains.  These  cars  may  not  all  carry 
passenger.":,  but  they  have  all  their  leading  features  in  common 
and  should  present  a  uniform  appearance  and  possess  a  uniform 
strength  with  all  the  other  equipment  of  its  class.  Thus  the 
express  service  would  include  coaches,  baggage,  postal,  express, 
combination,  parlor,  sleeping,  dining  and  miscellaneous  cars.  The 
last  would  include  cars  specially  arranged  inside  and  any  other 
equipment  which  may  happen  to  he  run  in  the  same  train. 

The  accommodation  train  is  seldom  made  up  of  any  equipment 
other  than  the  coaches,  combination,  and  baggage  cars. 

Ihe  motor  car  service  would  cover  the  range  of  motive  powers 
used  for  separate  car  running,  such  as  gasoline,  steam  and  elec- 
tric. 

Trunk  Line  Operation. 

Express  Service. — From  present  indications  it  is  safe  to  as- 
sume that  through  express  trains  will  continue  to  be  operated 
by  stc.nm  for  fifteen  to  twenty  years  lo  come  or  until  such  time 
as  the  electrical  engineers  can  so  perfect  their  systems  of  trans- 
portation and  control  and  the  detail  apparatus  that  the  economies 
effected  by  changing  from  the  existing  methods  would  not  only 
equal  the  present  revenue  but  be  suflicient  beyond  this  to  pay  the 
charges  for  interest  and  depreciation  on  the  cost  of  the  new 
installation.  The  loss  due  to  scrapping  the  steam  equipment 
wouUl  be  startling.  Even  were  it  admitted  that  tiie  cost  of 
transportation  was  smaller  for  electric  than  steam,  this  saving 
would  be  more  than  offset  by  the  increase  in  the  dividends  upon 
the  extra  capitalization.  In  order  that  the  change  should  pay  it 
then  becomes  imperative  that  the  long  distance  patronage  of  the 
road  be  very  much  augmented  by  the  innovation.  This  is  a  mat- 
ter of  conjecture  and  leaders  in  the  passenger  traffic  departments 
affirm  it  can  not  be  done.  The  possibility  of  greatly  improving 
the  steam  locomotive  tends  to  put  the  day  of  probable  change 
still  further  dislant.  ^nd   when   it   does  come  all  signs   indicate 


that  it  will  be  in  the  form  of  electric  locomotives.  Hence  for 
trunk  line  equipment  operating  under  normal  conditions  the 
question  of  multiple  unit  control  need  not  be  considered  as  a 
factor  which  would  affect  the  character  of  the  design  of  the 
underframe.  This  means  that,  for  this  class  of  car  equipment, 
with  a  floor  limit  of  52  to  53  inches  above  the  rail  a  central  back- 
bone 18  in.  to  20  in.  deep  can  be  secured  over  the  truck  center 
plate  and  a  depth  between  the  trucks  limited  only  by  track 
clearance. 

Strexgth  and  Reliability  Factors. 

The  requirements  for  strength  of  car  equipment  is  a  subject 
which  has  been  singularly  neglected  by  the  engineering  societies 
and  publications. 

Though  various  ideas  have  been  expressed,  various  tests  been 
made  and  figures  given  for  the  value  of  end  shocks,  there  is 
nothing  uniformly  definite  about  them.  Nearly  every  builder  or 
designer  displays  some  pet  theory  in  his  productions  which  stamp 
them  with  his  individuality.  This  is  more  clearly  evidenced  in 
the  detail  workings  btit  very  often  can  be  traced  in  the  general 
framing.  An  inspection  of  the  table  of  center  sill  sections 
(Table  No.  l)  will  show  that  there  is  a  great  diversity  of  opinion 
as  to  what  is  required  to  sustain  the  severe  end  shocks  and  pro- 
vide for  load  carrying.  This  lack  of  uniformity  in  the  under- 
framing  is  a  bad  feature  on  account  of  the  great  difference  in 
resisting  qualities  of  similar  service  vehicles.  The  lighter  and 
weaker  sections  will  no  doubt  sustain  the  stresses  imposed  by 
lo  id  carrying,  but  rough  handling  and  collisions  will  reveal  their 
weakness.     In   considering  the  table   mentioned   it   is   necessary 
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that  the  radius  of  gyration  and  modulus  of  resistance  should 
govern  as  noted  farther  on  in  the  discussion.  It  is  proper,  also, 
to  compare  only  those  imderframcs  which  are  intended  for  the 
same  service. 

Some  authorities  in  car  equipment  have  expressed  the  idea, 
that  the  specifications  which  govern  the  design  and  construction 
of  cars  should  have  a  clause  incorporated  in  them  which  would 
require  a  definite  sectional  area  for  the  center  sills.  There  are 
so  many  factors  which  tend  to  increase  or  decrease  the  stresses 
in  these  sills  that  sucli  a  method  is  hardly  feasible.  To  make  it 
practical  would  require  a  ruinous  number  of  amendments  pro- 
\iding  for  the  variation  in  live  and  dead  load  transference  and 
the  eccentricity  of  draft  and  buffer  attachment. 

It  is  possible,  nevertheless,  to  specify  a  minimum  area  for  cer- 
tain classes  of  .service  based  up-ju  the  hazard  of  such  operation. 
From  an  examination  of  the  latest  types  of  freight  cars  with  a 
central  buffing  column,  wc  note  that  the  sectional  area  of  this 
colunui  over  the  tn-ck  centers  is  38  square  inches  and  ^ctVi 
square  inches  in  the  center  of  the  car  (the  sills  being  fish  bellied). 
This  area  is  disposed  as  shown  in  Fig.  7.  For  all  classes  of  ser- 
vice in  which  there  is  a  possibility  of  collision  with  freight  trains 
of  such  cars,  this  area  (38  square  inches)  then  should  be  specified 
as  a  minimum  allowable  section.  Any  increase  above  this  would 
make  the  passenger  cars  just  so  much  stronger  than  any  rolling 
equipment  on  the  road.  We  are  not  aware,  however,  of  this  idea 
ever  having  been  carried  out  in  ordering  such  equipment. 

Other  designers  in  drafting  their  specifications  and  cars  have 
seemingly  ignored  the  question  of  providing  for  these  shocks 
directly.    Starting  with  the  idea  that  in  a  span  of  such  length  the 
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deflection  was  the  governing  criterion,  the  pAJblem  has  first  been 
solved  as  one  of  stiffness  and  then  investigated  for  strength. 
Both  of  these  calculations  included  the  static  loads  only,  and 
finding  that  the  fiber  stresses  from  these  loads  were  less  than 
the  elastic  limit  of  the  structural  materials  used,  the  structure 
was  deemed  amply  able  to  take  care  of  the  end  shocks.  To 
make  sure  of  these  shocks  being  transferred  over  all  the  longi- 
tudinal sills  heavy  plates  and  end  castings  have  been  worked  into 
the  detail  underframing. 

The  conditions  necessary  to  make  the  side  sills  or  girders  carry 
the  end  shock  (which  are  noted  in  the  underframe  discussion) 


It  is  possible  to  equate  the  two  values  of  P  and  secure  a  re- 
lation between  S  and  d  which  can  be  used  in  the  column  formulae 
to  solve  the  center  sills.  To  consider  the  center  sills  as  a  beam 
loaded  both  uniformly  and  with  concentrated  forces  as  well  as 
an  eccentric  end  load  is  probably  the  most  exact  method.  To 
properly  solve  this  problem  it  is  necessary  that  the  number,  value 
and  disposition  of  the  various  loads  be  known  and  the  equation 
for  the  elastic  curve  expressing  those  conditions  found  and  in- 
tegrated twice  to  find  the  value  of  the  deflection.  Then  equate 
this  to  the  value  of  the  deflection  formulae  which  we  have  pre- 
viously made  to  express  a   relation  between  strength  and  stiff- 
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have  not  otherwise  been   fulfilled   iti  any  design  thus   far  given 
publicity  and  calculated  as  indicated  above. 

The  laws  for  stiffness  of  beams  are  much  different  than  those 
for  strength.  The  stiffness  of  a  beam  is  measured  by  the  load 
it  can  carry  with  a  given  deflection.  The  strength  of  a  beam  is 
measured  by  the  load  it  can  carry  with  a  given  fiber  stress.  The 
stiffness  varies  directly  as  the  coefficient  of  elasticity,  the  moment 
of  inertia,  and  inversely  as  the  cube  of  the  length,  while  the 
strength  varies  directly  as  the  moment  of  inertia  and  inversely 
as  the  length.    Putting  these  in  the  shape  of  formulse: 

Tor  stiffness 

Kid 

P  = X  Ki. 

L' 

For  strength 

SI  •■  >/-;.•. 

p  = xKa.  -■:;■>::•' 

Lc  .--s?;. 

Where  E  =  cnefnicient  of  elasticity:;    .- 
I  =  moment  of  inertia; 
d  =  deflection; 
L  r=  Icnifth  in  inches; 
S  =  working  stress; 
c  =  distp.nce  from  neutral  .ixi":  to  most  evtreme  fiber  and  Ki    and 

Ki  are  constants  depending  upon  the  character  of  the  load- 

inR. 


ness.  This  can  be  accomplished  with  great  ease  graphically  and 
the  graphic  curve  indicates  a  very  dose  approximation  which  is 
shown  later  on.  v's  '•  ..j^' ;.. 

End  Slwck. — It  will  be  noted  that  an  assumed  end  shock  is 
necessary  in  the  above  method.  The  assumption  of  this  is  the 
nucleus  of  the  method  we  believe  should  be  used  to  cover  this 
question  in  the  specifications. 

From  dynamometer  tests  made  upon  the  Lake  Shore  and  Mich- 
igan Southern  Railway  (1902),  it  is  shown  that  with  careful 
handling  the  pulling  strains  will  reach  30,000  pounds,  and  100.000 
pounds  with  rough  service.  For  buffing  the  former  strains  will 
be  at  least  doubled,  and  tripled  for  the  latter,  i  his  figure  of 
300,000  pounds  is  considered  low  by  the  prominent  steel  car  com- 
panies and  railroad  officials  independently  designing  their  own 
equipment.  These  men  are  now  introducing  buffers  and  draft 
gears  with  a  combined  capacity  of  over  that  amount.  From  an 
investigation  of  the  repair  yards  for  steel  cars  following  the  dis- 
cussion of  this  subject  in  the  Pittsburg  Railway  Club  (1905)  we 
believe  the  best  requirement  for  trunk  line  cars  to  be, — those 
portions  of   the  underframe  zchich   arc  designed   to   resist   end 
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shocks  must  be  fashioned  to  tcithstand  a  static  tensile  load  of 
150,006  pounds  for  pulling  and  a  static  compressive  load  of 
500,000  pounds  for  bufHng  and  that  the  stresses  occasioned  by 
these  loads  when  combined  with  the  stresses  due  to  dead  and 
live  lading  shall  not  total  wore  than  the  elastic  limit  of  the  ma- 
terial.   This  limit  should  also  be  given  in  the  specifications. 

This  value  of  500,000  is  high  for  even  severe  service  handling 
and  especially  so  for  the  passenger  service,  but  the  stress  is  like- 
wise allowed  to  reach  a  good  figure. 

The  net  area  of  tension  flanges  or  beams  should  be  taken  when 
considering  the  stresses  for  a  final  investigation  of  the  center  sills 
and  for  the  compressive  flanges  or  beams  this  allowable  stress 
should  be  modified  so  as  to  introduce  the  relation  between  the 
length  of  the  column  (L)  and  the  radius  of  gyration  (r)  of  the 
column  section.  The  formula  of  the  American  Railway  Engi- 
neering and   Maintenance  of   Way  Association   shows   that   the 

stress  should  be  reduced  by  70  .  Hence  for  allowable  com- 
pressive unit   strains  at  the  shock  considered,  it  should  not  be 

'   L 

greater  than,  elastic  limit — 70  — 

r 

The  net  area  in  the  compression  flanges  need  not  be  consid- 
ered if  the  inspection  is  rigid  enough  to  secure  first-class  work- 
manship as  in  that  case  the  rivets  may  be  assumed  to  completely 
fill  the  holes. 

It  is  a  difficult  matter  to  locate  any  line  of  demarkation  be- 
tween severe  service  and  operating  collisions.  The  above  speci- 
fication clause  would  take  care  of  most  of  the  road  accidents  and 
beyond  that  afford  additional,  tliough  weakening,  strength  up  to' 
the  ultimate.  The  deflection  of  these  sills  must  be  taken  care 
of  and  prevented  in  the  best  manner  possible,  for  when  a  com- 
pression column  fails,  as  these  would,  by  lateral  deflection  the 
elastic  limit  strength  and  the  stiffness  are  the  determining  ele- 
ments of  the  collapse  rather  than  the  ultimate  strength. 

The  arching  of  the  center  sills  in  riveting  them  up  is  a  good 
feature  in  this  connection.  They  should  have  sufficient  upward 
camber  so  that  when  the  weight  of  superstructure  is  placed  upon 
them,  the  neutral  axis  will  be  forced  down  to  a  perfectly 
horizontal  line.  The  method  of  fastening  the  intermediate  can- 
tilevers to  the  longitudinal  sills  should  be  such  that  if  an  ex- 
cessive shock  tends  to  produce  a  dangerous  deflection,  the  cen- 
ter sills  can  call  upon  the  side  sills  to  work  closer  to  their  elastic 
limit  and  help  sustain  a  part  of  the  Hexural  load  caused  by  such 
•deflection.  The  use  of  truss  rods  are  not  of  much  avail  because 
with  an  underhung  draft  gear  this  excessive  load  v^ould  put  the 
rods  in  compression. 

In  a  number  of  earlier  designs  during  the  transition  period 
flitched  (composite)  girders  of  wood  and  steel  were  used  for 
this  purpose,  the  idea  being  that  the  iron  should  reinforce  the 
wooden  beams.  This,  however,  did  not  work  successfully  since, 
due  to  the  difference  in  the  moduli  of  elasticity,  the  steel  took 
all  the  load.  The  cars  were  not  designed  with  this  intention 
and  they  failed  in  service.  Cars  were  later  designed,  after  such 
failure,  and  the  wond  viniply  used  for  fastening  purposes,  then 
the  area  of  wood  was  gradually  reduced  to  the  ^Kjint  of  elimina- 
tion. This  account*  for  some  steel  cars  which  are  an  accurate 
counterpart  of  the  old   wooden   framing. 

Mr.  G.  R.  Henderson  gives  as  a  requirement  in  his  specifica- 
tions for  freight  cars,  " the  center  sills  and  draft  at- 
tachments must  be  proportioned  for  a  force  of  Too.ooo  pounds 
pulling,  and  200,000  pounds  buffing,  and  strains  due  to  either  or 
both  the  horizontal  forces  and  the  vertical  lna<ling  combined 
must  not  exceed   12,000  pounds  per  square  inch   in  tension  and 

12,000  —  70       in  compression,  where  L  =  length  and  r  ==  radius 

r 
of  gyration,  both  in  inches."  If  it  be  assumed  that  Mr.  Hender- 
son's and  the  author's  specifications  be  applied  to  the  same  car  it 
would  mean  that  for  the  same  stress  to  be  acting,  the  clastic  limit 
would  be  30.000  pounds  per  sq.  in.  This  a  good  average  figure 
for  structural  steel,  a  number  of  the  prominent  engineering  firms 
as  well  as  city  building  laws  placing  the  limit  from  3,000  to 
5,000  pounds  higher  and  a  few  railroads  2,000  lower. 

If  further  investigation  and  tests  reveal  the  assumed  relation 


between  the  end  shock  of  500,000  pounds  and  the  elastic  limit  of 
30,000  pounds  per  square  inch  to  require  too  high  an  efficiency 
from  the  underframe  we  would  favor  raising  the  500,000  to  the 
necessary  value  for  a  safety  factor  and  preserving  the  specified 
elastic  limit. 

The  statement  that  the  stresses  should  not  exceed  a  specified 
limit  of,  say,  12,000  or  15,000  pounds  per  square  inch  aoes  not  in 
reality  secure  the  uniformity  in  strength  that  is  desired.  At 
first  thought  it  would  seem  as  though  the  solution  was  accom- 
plished, but,  unless  the  ultimate  strength^  or  elastic  limit  be  also 
specified  or  the  allowable  stress  be  a  certain  function  of  the 
elastic  limit,  it  is  not  so.  Since  the  elastic  limit  may  vary  be- 
tween 23,000  and  37,000  the  final  strength  will  vary  in  the  same 
ratio  even  though  the  stresses  do  not  exceed  the  specified  limit 
To  reduce  the  problem  to  one  of  a  definite  shock  with  a  definite 
elastic  hmit  strength  is  a  great  step  in  the  direction  of  scientific 
accuracy, 

Vertical  Loading. — Having  secured  data  upon  which  to  base 
the  horizontal  loads  the  next  factors  to  be  considered  are  those 
acting  in  the  vertical  planes  of  the  center  and  side  sills  which, 
combined  with  the  former,  denote  the  size  sections  which  must 
be  used  to  stand  up  to  the  service.  The  graphical  analysis  as 
well  as  the  analytical  discussion  depends  upon  a  careful  selec- 
tion of  these  constants  for  their  accuracy. 

As  a  means  to  definitely  determine  the  value  of  these  con- 
stants and  thereby  secure  a  just  appreciation  of  the  distribution 
of  the  weights  of  superstructure  and  lading  we  consider  a  section 
of  the  car,  as  shown  by  Fig.  8,  a  unit  in  length.  The  side  sill  will 
then  each  carry  the  weight  of  the  superstructure  one  foot  long 
and  one-fourth  the  distributed  per  foot  weight  of  seat  .and  pas- 
senger load. 

To  determine  the  weight  of  the  vestibule,  which  is  really  a 
concentrated  load  on  the  center  sill  overhanging  the  truck  center, 
we  have,  by  assuming — 

W  =  total  weight  of  car  body     -f-   passengers,   allowing  50*^    for   overload 

in  the  latter. 
W'l  =  weight  of  vestibule  end. 
b  :=  distance  bet'vern  end  sills, 
w  =  uniform  weight  per  foot  length. 

W  =  2Wi  -I-  wb 
\V  —  wb 
or  VVi  =  (1) 


2 

Therefore,  for  ease  in  securing  the  constants  necessary  in  de- 
termining the  existing  stresses  and  the  proper  distribution  of  the 
various  loads,  we  have  endeavored  to  show  in  Table  I.  all  the 
cars,  both  steel  and  composite,  that  have  appeared  in  the  various 
technical  papers  from  the  time  this  form  of  car  made  its  first 
appearance  up  to  the  present.  It  was  found  necessary,  owing  to 
the  wide  range  of  service  and  peculiarities  ot  design  both  in  cen- 
ter and  side  sill  construction,  to  compile  the  properties  of  these 
designs   for  comparison,  as  to  strength  and  stiffness. 

From  tlie  seating  capacit}'  and  weight  of  car  body,  if  for  pas- 
senger service,  and  from  the  weight  of  car  body  and  capacity  for 
baggage,  the  various  loads  per  foot  of  length  are  found  to  be  as 
follows  for  the  various  vehicles : 

For  Electric  Service: 

w  =  950  lbs. 

For  .Steam  Service : 

w  =  1,325  lbs.   (  Passenger). 
=  1,400    "     (Dining). 
=  1,500    "     (Sleeper). 
=  1,600    "     (Baggage). 
♦  The  above  constants,  which  are  a  mean  of  the  various  vehicles, 
can  be  used  in  determining  the  weight  of  car  body  plus  a  50  per 
cent,   passenger   overload    when   the   length   over  the   buffers   is 
used  as  a  multiplier.    They  should  neither  be  used  in  an  assump- 
tion for  determining  the  weight  of  the  car  body  proper,  between 
end  sills,  nor  in  ascertaining  the  weight  of  overhanging  vestibule 
load,  the  former  of  which,  namely  w,  as  noted  in  the  following 
paragraph  is  higher  and  the  latter  lower  per  foot  than  the  value 
tabulated. 

As  a  means  in  securing  this  data  we  have  made  a  few  assump- 
tions:  1st,  that  the  weight  of  vestibule  equals  5,400  lbs.,  which 
v£.lue  when  substituted   in   equation    (i)    will  give  the   uniform 
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weight  per  foot  of  length  somewhat  higher  than  those  given,  the 
latter  of  which  should  be  used. 

Our  second  assumption  is  that  the  center  sills  take  550  lbs.  per 
foot  length,  while  the  side  sills  take  the  difiference  between  the 
above  weight  and  the  constant  found  by  our  first  assumption, 
which  we  found  to  be  1,380  lbs.  per  foot  of  length;  this  would 
give  the  side  sills  830  lbs.  or  415  lbs.  per  foot  of  length  each. 
These  values  then  we  intend  to  consider  in  following  calculations. 

Trunk  Line  Accommodation  Service. 
This  branch  of  main  line  operation  offers  a  more  inviting  field 
for  the  use  of  electricity  than  the  express  service.  There  arc 
some  roads  already  running  electric  trains  over  the  existing  steam 
right  of  way  with  success.  To  reach  its  greatest  development 
trains  should  be  run  at  shorter  headway  and  b^y  making  the  sched- 
ules attractive  increase  the  patronage  to  a  paying  degree.  This 
can  be  done,  though  it  will  be  a  difficult  matter  when  thus  run 
upon  a  busy  steam  (express)  line  to  keep  the  services  from  in- 
terfering. There  is  a  great  probability  that  some  time  in  the 
future  the  accommodation  service  will  be  run  on  separate  tracks 
with  electricity  as  a  motive  power.     This  service  naturally  runs 


Fia  8. 

much  into  the  province  of  what  is  properly  known  as  suburban 
running,  with  the  advantage  that  the  travel  is,  as  a  rule,  neither 
so  congested  nor  so  periodic.  The  disadvantage  holds  that  they 
must  have  iheir  framework  designed  to  take  the  same  ."shocks 
and  loads  as  the  express  service  if  they  use  the  same  right  of 
wav,  otherwise  they  can  be  built  according  to  the  data  covering 
the  suburban  cqnipment. 

Suburban  and  Metropolitan  Service. 

This  service  with  few  exceptions  merits  the  consideration  of  a 
probable  use  of  multiple  unit  train  control  and  its  effect  upon 
the  framing.  Here  the  problem  is  much  different  since  the  cars, 
because  of  the  character  of  the  traffic,  w-hich  is  periodically  con- 
gested, must  be  made  lighter  and  shorter  and  capable  of  quickly 
discharging  their  passengers  and  filling  up  again.  Tunnels,  sub- 
way and  surfnce  lines  running  trains  through  cities  and  into  ter- 
minals at  short  headway  with  numerous  stops  are  being  com- 
pelled to  electrify.     Here  it  can  be  economically  accbmplished. 

This  class  of  service  must  have  an  underframc  which  is  ele- 
vated sufficiently  to  allow  the  placing  of  motors  underneath  the 
sills  which  for  the  larger  class  of  machines  means  from  40  to 
41  inches.  The  depth  of  the  underframc  is  thus  restricted,  since 
it  is  not  advisable  to  have  the  floor  more  than  53  inches  above 
the  rail.  This  limitation  is  not  a  serious  difficulty,  since  the  char- 
acter of  the  shocks  from  the  service  imposed  are  not  so  severe. 
For  steam  or  electric  locomotive  service  this   follows  from  the 


lightness  of  the  equipment  and  it  is  much  less  for  individual  car 
control.  Also  the  probability  of  an  encounter  with  heavy  fast 
moving  freights  is  more  remote.  The  end  shocks  in  such  service 
will  not  total  more  than  80  per  cent,  of  those  for  express  run- 
ning, so  that  the  value  of  500,000  pounds  should  be  replaced  by 
400,000  potmds  and  ihc  clastic  limit  strength,  together  with  the 
necessity  of  keeping  the  total  stresses  within  it,  will  apply  to 
suburban  equipment  the  same  as  for  express. 

It  if  very  desirable  that  throughout  all  these  types  of  equip- 
ment the  principles  of  uniformity,  making  for  extensive  inter- 
changeability  and  standardization  be  kept  well  in  view.  These 
will  be  felt  in  a  manner  least  thought  of,  that  of  increased  safety 
to  the  public;  since  the  facility  with  which  repairs  can  be  made 
makes  it  certain  that  they  will  be  taken  care  of  promptly  and 
before  an  accident  occurs.  This  idea  has  been  expressed  as  ap- 
plying to  electric  motor  cars,  but  is  true  of  every  class  of  equip- 
ment. 

The  weight  of  950  pounds  per  foot,  which  is  an  average  of  cars 
now  built  including  vestibules  and  lading  as  noted  before,  should 
be  used  in  calculating  w  for  designing  this  type  of  car.  The 
vestibule  weights  will  be  as  high  as  for  the  express  due  to  the 
increased  length  necessary  to  properly  handle  the  traffic  with  the 
minimum  loss  of  time  at  station  stops. 

The  separate  center  and  side  sill  weights  should  be  the  same 
portion  of  950  as  550  is  of  1.325,  which  we  find  to  hold  good  for 
express  service. 

General  Discussion  of  Underframe. 

The  design  of  car  framing  has  been  likened  to  and  in  many 
cases  is  made  a  problem  of  bridge  engineering  pure  and  simple. 
This  is  a  fallacy  at  the  present  day;  there  was  a  time  when  cars 
were  intended  for  separate  running  at  slow  speeds  when  the 
forces  necessary  to  be  considered  were  simply  those  of  the  dead 
load  oi  the  car  body  and  the  live  loading  of  passengers  and  bag- 
gage. The  basis  of  calculation  was  then  found  in  these  weights 
carried ;  now  the  strains  from  service  handling  introduce  stresses 
beyond  what  these  former  forces  will  reach  and  the  problem  is 
modified  accordingly. 

The  superstructure  cannot  be  made  of  a  strength  equal  to 
that  of  the  underframe  and  keep  within  the  prescribed  limits. 
It  must  withstand,  however,  the  stresses  occasioned  by  the  in- 
ertia forces  during  coupling  or  braking.  It  must  be  a  slightly 
elastic  enclosure  capable  of  being  rolled  over  without  collapse; 
and  though  yielding  to  a  very  small  degree,  it  must  not  bind 
windows  and  doors  under  service  conditions. 

The  framing  then  should  not  be  dependent  upon  the  roof  and 
side  plates  for  strength,  but  the  functions  of  these  details  should 
be  for  finish  and  an  aid  to  the  preservation  of  post  and  carline 
alignment.  Truss  rods  as  well  as  any  other  tieing  liable  to  en- 
tanglj^ment  in  wreckage  should  be  done  away  with  and  the  sides 
made  strong  enough  to  be  load  carriers  between  transverse  sup- 
ports. These  transverse  supports  should  be  pkiced  so  that  the 
weights  of  the  superstructure  and  lading  are  transferred  to  the 
center  sills  so  as  to  fully  utilize  the  metal  in  them  necessarj-  for 
buffing.  ,Thc  underframc  should,  first  of  all,  then  be  composed 
of  centrally  located  longitudinal  resisting  bodies  in  a  single  col- 
umn form,  which  is  strong  enough  to  prevent  any  relative  dis- 
placement of  its  ends  under  ordinary  service  conditions. 

The  side  girder  construction  designed  for  load  carrying  is  not 
of  a  character  suitable  for  end  shock  absorption.  In  order  that 
these  girders  should  help  in  this  service  it  would  be  necessary 
to  have  an  end  construction  which  rigidly  connects  the  ends  of 
all  longitudinal  stringers  together,  which  is  a  matter  of  great 
difficulty.  This  end  construction  to  transmit  the  end  load  to  the 
side  jrirdcrs  nnist  have  no  apprcci.ible  deflection  and  then  at  its 
best  would  apply  this  strain  at  a  large  eccentricity.  This  means 
that  the  first  effect  would  be  to  dangerously  stress  the  girder  in 
a  vertical  plane  if  it  were  heavily  loaded  already  and  the  cross 
ties  were  strong  enough  and  properly  placed.  The  sides  as  a  rule 
are  heavily  loaded  and  the  ties  are  not  right  for  this  use.  To 
satisfactorily  serve  such  a  purpose  thes(?  ties  between  center  and 
side  sills  would  have  to  be  capable  in  both  tension  and  com- 
pression ;  they  must  be  attached  to  the  sills  with  great  care  so 


460 


AMERICAN    ENGINEER   AND   RAILROAD   JOURNAL. 


I 


GROUP  I 


] 


I 


.  f  -    r 


2 
GROUP  n 


III  III  [];] 


QROup  HI 


in 


a 


as  to  avoid  the  creation  of  eccentric  secondary  stresses :  their 
end" attachments  must  be  rigid  at  both  center  and  side  sills;  and 
they  mus^t  be  placed  close  enough  together  to  reduce  the  section 
of  sill  between  them  lo  the  condition  of  a  pure  compression  piece. 

These  conditions  are  not  possible  of  fulfilment  with  a  low- 
weight  and  the  center  sills  should  be  considered  as  taking  all  nf 
the  service  end  shocks.  Thus  the  center  sills  should  be  of  the 
most  economical  form  lor  compression  members.  This  member 
niu^t  sustain  a  imiforui  llexural  load,  an  eccentric  end  shock  and, 
depending  upon  whether  the  center  or  side  sills  are  load  carriers, 
various  concentrated  loads  at  the  transverse  cantilevers." 

The  economical  form  of  such  a  member  depends  upon  the  cost 
of  the  material  and  the  manufacturing  of  that  material  into  the 
shape  most  suitable  to  the  detail  design.  More  than  all  else  does 
the  economical  form  of  this  column  depend  upon  its  stiffness  and 
efficiency  as  a  strut.  From  an  examination  of  column  formulae 
it  is  easily  noticed  that  this  efliciency  is  governed  by  the  radius  of 
gjration  of  the  given  section  when  the  lengths  and  end  construc- 
tion are  given  and  that,  "the  greater  the  least  radius  of  g>'ration 
the  less  the  required  area."  The  ratio  between  these  radii  for 
the  sections  illustrated  in  Fig.  9  are  as  2,  3  and  4  for  the  3  groups 
respectively.  The  value  of  the  cover  plates  to  take  up  the  bend- 
ing moments  produced  by  an  eccentric  application  of  the  load  can 
not  be  neglected.  When  the  stiffness  and  strength  of  the  center 
<»ins  in  their  capacity  as  a  beam  with  overhanging  ends  is  con- 
sidered the  value  of  the  sections  in  group  III.  is  further  empha- 
sized 

Consider  two  center  girders  of  equal  area  and  equal  weight.  If 
the  moment  of  inertia  and  modulus  of  resistance  be  unity  for 
the  sections  in  group  II.,  they  will  be  more  than  three  times  as 
large  for  those  of  group  III. 

Thus  for  a  given  weight  an  underframe  is  but  little  more 
than  '..{  as  strong  as  it  should  be  when  formed  of  simple  I  and 
channel  sections. 

The  change  from  wood  to  steel  as  a  constructive  element  is 
a  measure  destined  to  broaden  the  limitations  surrounding  car 
design.  With  wood  these  bounds  are  evidenced  by  the  inability 
of  providing  a  sufiiciently  strong  and  light  central  backbone  to 
which  can  be  transmitted  the  outer  lading  for  our  longer  cars. 

The  three  following  ratios  have  been  frequently  used  to  show 
that  for  equal  weights  steel  and  wood  are  of  equal  strengths: 


St 


eel 


489.6 


12 


Wood 

38.08 

1 

a.  Ilatio  of  crushing  strengths 

55,000 
5,000 

1 1 

I 

55.000 

8 

3.  Ratio  of  tensile  strength 


7,000 


Did  we  have  the  space  necessary  it  would  be  impossible  from 
the   standpoint  of  dead    weight   and   economy   to  place   wooden 


strmgers  of  a  depth  or  breadth  to  equal  the  reliability  of  such 
center  sills  as  the  most  reliable  noted  in  Table  i. 

These  ratios  would  indicate  that  for  tension  only,  to  secure 
an  equal  strength  we  would  need  but  ^  the  vveight  of  wood  as 
of  steel  while  for  compression  the  weights  should  be  approxi- 
mately eqi:ai. 

These  results  can  be  accepted  as  holding  only  where  the  dis- 
position of  the  material  is  the  same  in  both  cases,  but  when  a 
change  to  a  more  efficient  material  is  made  the  field  of  possible 
arrangement  alters  the  maaer  so  that,  by  properly  disposing  the 
material  into  the  form  of  commercial  shapes  and  utilizing  plates 
to  form  box  girders,  a  marked  increase  in  strength  is  secured 
without  a  corresponding  increase  in  weight.  This  is  especially 
true  when  the  depth  is  limited  as  in  the  case  under  considera- 
tion. When  the  limitations  governing  the  physical  form  in  which 
wood  can  be  used  and  its  fixed  strength  are  considered,  it  does 
not  then  suffice  to  say  that  equal  weights  provide  equal  strength. 

The  vertical  plane  couplers  seem  to  be  unable  to  preserve  the 
proper  alignment  of  the  platforms  and  so  the  post  connections 
for  the  end  of  the  car  with  the  underframe,  must  be  of  sufficient 
strength  to  enable  the  one  car  to  resist  the  tendency  of  its  being 
telescoped  by  the  ram  on  the  end  of  the  overriding  platform. 
These  rams  (end  castings  or  other  steel  construction)  should 
also  be  formed  large  enough  to  prevent  a  partial  side  telescope 
in  the  event  of  the  couplers  breaking  and  the  transverse  align- 
ment being  destroyed.  They  should  also  be  so  shaped  that  their 
form  tends  to  throw  one  car  out  of  range  of  the  other  in  tlic 
case  last  mentioned. 

The  attachment  of  the  draft  gear  is  a  detail  which  merits 
careful  consideration.  Its  location  with  reference  to  the  neutral 
axis  of  the  center  sills  has  a  great  bearing  upon  the  stresses  oc- 
casioned by  the  shocks  transmitted  through  it.  These  stresses 
can  be  much  increa.sed  or  diminished  by  the  disposition  made  of 
tiie  draft  gear  or,  since  the  height  of  the  coupler  is  fixed,  by  the 
relative  positions  of  the  (axes  of  the")  imposing  and  resisting 
forces. 

FORM    I. 


FORM  a 


FORH  3 


FIG.    10. 
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Arrangement  of  Underframe  Members. 

The  strains  which  are  liable  to  be  imposed  upon  the  under- 
frame  having  been  determined,  the  next  step  is  to  enquire  into 
the  possible  methods  of  transferring  these  forces  to  the  center- 
plates.  The  necessity  for  strong  center  sill  construction  for  pull- 
ing and  buffing  has  been  dealt  with  in  general  as  well  as  the  im- 
practicability of  creating  side  girders  to  help  sustain  such  forces. 
There  remains  to  be  considered  the  carrying  of  the  live  and  dead 
loads.  Starting  at  the  center  plate  it  is  evident  that  it  may  re- 
ceive its  load:  first,  directly  from  the  side  sills;  second,  directly 
from  the  center  sills ;   third,  from  both  center  and  side  sills. 

The  three  perspective  forms  as  illustrated.  Fig.  lo,  are  intended 
to  clearly  show  the  essentials  of  these  three  classes  of  load  trans- 
ferrence.  They  do  not  purport  to  show  any  detail  design.  Theo- 
retically the  first  form  is  not  found  in  practice  as  it  would  mean 
that  there  were  no  center  sills  whatever  and  that  the  whole 
superstructure  and  floor  loads  were  transferred  to  the  side  sills 
and  thence  through  the  bolster  to  the  center  plate.  The  prac- 
tical working  out  of  this  form  shows  a  center  sill  which  is  weaker 
than  the  side  girder  and  as  a  result,  is  in  effect  hung  up  to  the 
sides  at  intermediate  points  between  and  beyond  the  bolster. 
Then  the  bolster  gets  all  its  load  from  the  side  sills,  with  the 
exception  of  the  center  floor  load  in  the  immediate  bolster  vicin- 
ity. The  bolster  with  weak  center  sills  is  then  the  governing 
feature  of  this  form. 

The  second  form  is  readily  known  by  the  absence  of  any  bol- 
ster. This  is  its  distinguishing  characteristic.  In  this  case  the 
static  lading  is  all  transferred  at  various  irttermediate  points  to 
the  center  sills  which  in  turn  put  it  directly  upon  the  center  plates 
which  are  riveted  to  them.  This  type  presupposes  a  strong  cen- 
ter sill  and  may  make  use  of  a  weaker  side  girder.  There  is  but 
one  road  so  far  as  we  know  using  this  form  of  under  body. 

The  third  form  is  characteristic  of  a  majority  of  all  the  equip- 
ment in  service.    Here  all  sills  carry  load  to  a  bolster. 

In  all  of  these  forms  the  side  sills  should  be  capable  of  sus- 
taining the  load  between  their  transverse  supports.  These  forms 
are  quite  general  and  are  susceptible  of  much  change  so  that  the 
one  seems  to  overlap  the  other.  This  confusion  is  readily  cleared 
away  when  the  relative  stiffnesses  of  the  side  and  center  girders 
are  known  for  the  load  they  are  to  carry  respectively. 

The  second  form  lends  itself  particularly  to  those  cars  which 
have  side  doors  si^h  as  the  postal  and  the  baggage  types.  A 
support  may  be  placed  directly  under  the  aperture  for  load  trans- 
ference to  the  center  sills  and  the  side  will  not  need  to  be 
strengthened  by  fish-bellied  sills,  truss  rods,  or.  a  framed  con- 
struction carrying  the  strain  up  to  the  eaves  and  over  the  door. 
The  advantage  accruing  from  the  most  improved  ideas  of  inter- 
changeability  and  standardization  would  argue  that  the  same  con- 
struction for  these  reasons,  if  for  no  others,  should  be  followed 
in  all  equipment.  For  end  shocks  up  to  one-quarter  of  the  as- 
sumed maximum  it  is  possible  to  construct  the  first  two  forms 
of  cars  at  about  the  same  cost.  When  the  end  shocks  reach  a 
higher  figure  and  approach  400,000  to  500,000  pounds  the  center 
girder  of  the  first  form  must  be  increased  considerably  beyond 
what  would  normally  be  required.  There  is  then  a  surplus  of 
material  in  this  form,  when  designed  for  heavy  duty,  beyond 
what  the  service  warrants  and  this  fact  makes  the  first  more  ex- 
pensive than  the  second  form. 


FHE  EFFECT  OF  AGE  ON  THE   COAL  CONSUMPTION 

OF  LOCOMOTIVES. 


The  accompanying  diagram  considers  the  fuel  consumption  of 
a  group  of  20  cross  compound,  ten-wheel,  freight  locomotives  on 
the  Canadian  Pacific  Railway,  showing  how  it  is  afTected  by  the 
length  of  time  the  engines  have  been  out  of  the  shop.  The  ordi- 
nates  indicate  the  number  of  months  the  engines  have  been  out 
of  the  repair  shop.  The  engines  were,  of  course,  turned  out  of 
the  shop  at  different  times  during  the  year,  and  to  gain  a  fair 
comparison  and  eliminate  the  effect  of  weather  and  other  vary- 
ing conditions  the  fuel  consumption  of  each  engine  has  been 
compared  each  month  with  the  average  fuel  consumption  of  the 
engines  in  the  group.     These  percentages  have  been  plotted,  as 


shown,  the  larger  dots  indicating  the  average  or  mean  for  all 
the  engines.  The  X  marks  indicate  that  the  engines  have  re- 
ceived what  is  known  as  No.  2  repairs,  or  a  light  overhauling. 
Where  two  or  more  engines  have  the  same  percentage  for  the 
same  month  out  of  the  shop,  one  is  placed  on  the  ordinate,  the 
second  and  third  immediately  to  the  right  or  left  of  the  ordi- 
nate, and  the  fourth  or  fifth,  if  there  be  that  many,  just  below 
or  just  above  the  first  one. 

It  will  be  seen  that  the  fuel  consumption  for  the  first  month 
out  of  the  shop  is  high.  It  drops  the  second  month,  and  in  gen- 
eral advances  from  ^  or  97  per  cent,  the  second  month,  t  j  above 
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105  per  cent,  at  the  end  oif  the  fifteenth  month  out  of  the  shop. 
The  dots  which  are  connected  by  the  dot  and  dash  lines  indicate 
the  comparative  performance  of  engine  1000,  a  ten-wheel,  cross 
compound,  fitted  with  a  Schmidt  superheater.  '1  his  engine  ran 
for  a  period  of  18  months  between  shoppings,  but  for  some  rea- 
son the  comparative  fuel  consumption  was  very  irregular  between 
the  eighth  and  twelfth  months.  The  supplementary  diagram  for 
this  engine,  indicated  by  the  X  marks,  connected  by  the  dotted 
lines,  was  for  a  period  immediately  preceding  that  when  the 
engine  previously  received  general  repairs,  although  at  the  tenth 
month,  when  this  part  of  the  diagram  commences,  it  had  received 
a  light  overhauling.  We  are  indebted  to  Mr.  H.  H.  Yaughan, 
assistant  to  the  vice-president,  for  this  information. 


New  Station  .'vt  W.\shington,  D.  C. — The  new  passenger  sta- 
tion at  Washington,  D.  C,  built  jointly  by  the  Baltimore  &  Ohio 
Railroad  and  the  Pennsylvania  Railroad,  was  opened  on  Octo- 
ber 27.  This  is  one  of  the  finest,  if  not  the  finest,  in  the  L'nitcd 
States,  and  is  632  ft.  long,  210  ft.  wide  and  120  ft.  high  in  the 
main  waiting  room.     The  train  shed  contains  33  tracks. 
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CLASS   U-,?-i:   U)CO.M(JTlVK,   WITH   CAU  BACK  OF   IlKKUOX — DELAWARE  &   HUDSON    CO. 


TEN- WHEEL  LOCOMOTIVE  FOR  GENERAL  SERVICE. 


Delaware   &    Huiisox    Company. 


The  motive  power  of  the  Delaware  &  Hudson  Company  con- 
sists very  largely  of  locomotives  of  the  consolidation  type,  among 
which  are  the  largest  and  heaviest  locomotives  of  this  type  in 
the  world.  These  engines,  of  course,  handle  all  of  the  heavy 
slow  speed  trains,  which  form  a  very  large  part  of  the  traffic. 
The  lighter  passenger  trains  are  handled  altogether  by  the  4-4-0. 
or  American  type,  of  which  there  are  77  in  service.  The  re- 
mainder of  the  locomotives  are  divided  between  the  2-6-0  type, 
all  of  which  were  built  before  igoo,  the  4-6-0  type  and  the  switch- 
ing types.  The  first  two  of  these  classes,  the  former  of  which 
has  now  been  abandoned  in  new  construction  in  favor  of  the 
latter,  are  used  for  the  lighter  freight  and  heavy  passenger  ser- 
vice. 

The  ten-wheel,  or  4-6-0,  type,  which  is  known  in  the  road 
classification  as  Class  D-3,  was  introduced  on  this  road  in  1903. 


by  the  delivery  of  an  order  of  four  locomotives  from  the  Amer- 
ican Locomotive  Company.  These  engines  had  21  x  26  in.  cylin- 
ders, 72  in.  drivers  and  a  total  weight  of  175,000  lbs.  This  num- 
ber was  further  increased  by  five  locomotives  of  the  same  design 


Road   D.  I..  «:  W 

Total  weiiiht,  lbs 201,000 

Weight  on  drivers.  lbs 154.IKX) 

WKt.  (Iriv.  -h  total  wgt..  ">, '  76..S 

Tmctiv e  cfTort,  lbs 35  100 

Di.niiieter  drivers,  in 69 

<',.vlindtTS,  in. .   .  21J^  X  26 

Steam  pressure,  Ib.s ,  21.S 

Total  heating  surface,  sq.  ft ]  3.378 

(irate  area.  sq.  ft 94.8 

Tractive  effort.  ->-  heating  surf-  ■  10.4 

Total  weight  -^  heating  surface.  59.8 

B.  I),  ratio. 717. 

Heating  surface  -*-  cyl.  vol 311. 

Reference  in  .-Xmkr.  Kng 1905  p.  407 


D.  &H. 

189,000 

143,000 
75.7 
30,900 
63 
21  X  26 
200 
2.582 
84.9 
12. 
73. 

750. 

250. 


C.  &  N.  W.i 

179,500 
135.500  ' 
75.7 

30,900  ; 

63 
21  X  26  ' 

200 
2959.2      I 
46.27     1 
10.4       I 
60.5 
655. 
287 
1907  p. '247 


C.  P.  R. 

190,000 
141,000 
74.2 
33,300 
63 
21  X  28 
200 
2,413 
49.5 
13,8 
78.5 
870. 
215. 
1906  p.  165 


built  in  the  shops  of  the  company.  These  were  followed  in  the 
next  year  by  the  class  D-3-A,  which  have  21  x  26  in.  cylinders, 
69  in.  drivers  and  weigh  174,000  lbs.  total.  There  are  four  en- 
gines in  that  class.    In  1905  and  1906  the  first  of  the  class  D-3-B, 
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CLASS  D-3-B  LOCOMOTIVE  WITH  CAB  AHEAD  OF  FIREBOX — DELAWARE  &    HIUSOX  CO. 


which  have  21  x  26  in.  cylinders,  63  in.  drivers,  and  weigh  173,000 
lbs.,  were  built  at  the  company's  shops,  there  being  10  in  that 
order. 

This  number  has  recently  been  increased  by  the  delivery  of 
fifteen  from  the  American  Locomotive  Company,  which  differ 
from  those  built  at  the  Company's  shops  by  having  the  Wal- 
schaert  instead  of  the  Stephenson  valve  gear  and  in  a  few  other 
details,   which  brings   their    weight   up  to  186,500   lbs.     Of  this 


of  the  tire  box.  This  has  proved  to  be  an  advantage  and  the 
same  alteration  is  being  made  in  an  order  of  30  consolidations 
now  being  built. 

The  accompanying  table  permits  the  comparing  of  these  loco- 
motives with  a  number  of  other  recent  ten-wheel  designs,  and  in 
studying  this  table  it  should  be  remembered  that  the  Delaware, 
Lackawanna  &  Western  and  the  Delaware  &  Hudson  locomotives 
burn  anthracite  coal  while  the  other  two  use  bituminous  fuel,  and 


SECTION'S  OF  BOILER— DELAWARE   &   HUDSON   TEN-WHEEL  LOCOMOTIVE. 


order  of  fifteen,  two  were  built  with  the  cab  located  at  the  rear 
instead  of  in  front  of  the  fire  box.  as  has  usually  been  the  case 
with  the  Wooten  type  of  boiler.  This  change  has  increased  the 
total  weight  to  189,000  lbs.  and  the  weight  on  drivers  from 
134,000  to  143,000  lbs. 

The  change  in  the  location  of  the  cab  on  two  of  these  engines 
has  been  made  for  the  purpose  of  keeping  the  engineer  and  fire- 
men togctherr^which  of  course  is  impossible  with  the  cab  ahead 


also  that  the  Canadian  Pacific  locomotive  is  equipped  with  the 
Vaughan-Horsey  superheater,  both  of  which  differences  aflfect  the 
ratios  concerned  with  the  heating  surfaces. 

The  illustrations  show  the  construction  of  the  boiler  and  ma- 
chinery. It  will  be  noted  that  the  I-section  cast  steel  frame, 
which  is  standard  on  the  Delaware  &  Hudson,  is  used  in  this 
case.  In  other  respects,  however,  there  is  nothing  unusual  in  the 
design.  It  was  of  course  necessary  to  e.Ktend  the  reach  rod  out- 
side of  the  fire  box,  which  places  it  very  close  to  the  clearance 
limits.  In  the  design  of  the  boiler  a  liberal  use  of  flexible  stays 
in  the  breakage  zones  and  the  O'Connor  fire  door  flange  will  be 
noticed. 

The  general  dimensions,  weights  and  ratios  are  as  follows: 

GENERAI.     DATA. 

Gauge   ,, ., ...4   ft.   SVS   >n. 


I  •  •  #^«.«  *  ■  •  • 


Freight 
.Anth.  Coal 
30,900  lbs. 
189.000  lbs. 
143.000  lbs. 
46.000  lbs. 
331.700  lbs. 
15    ft. 


ocrvicc  .^  •  •  •  9  •■»  •  •  .«_•'«-•  •  •  * 

Tractive  effort    

Weight  in  working  order 

Weight   on    drivers    ....'..'....,.  .V:.>»,. 

Weight   on  leading  truck    . . . . .  .v.v.i,, 

Weight  of  engine  and  tender  in   working  order.. 

Wheel  base,   drivin^j i^i*.. 

Wheel   base,   total    _. ',',  i . i  . .  . Sfi   ft.    F>   in. 

Wheel  base,  engine  and  tender. .....vi v.. Jt.. ♦••••• 59  it. 

RATI  IS. 

Weight  on  drivers  -7-  tr.nctive  effort 4.63 

Total  weight  ~  tractive  efiort    , .....»., 6.10 

Tractive  effort  X   diam.  drivers  -y-  heating  surface, '.;:;i,.:j»v.,...,.».  •  •750.00 

Total  heating  surface  H-  grate  area 1.  ...........  .30.M 

Firebox  heating  surface  ~  total  heating  surface,  per  cent, «.:•'•.•» l...'... 6.90 

Weight  on  drivers  -=-  total  heating  surface , ....<.  ^  .,SS.OO 

Total  weight  -4-  total  heating  surface J::  , »,  .  . . .  .■•  ►,". 7S.00 

Volume  both  cylinders,  cu.   ft... w...... . /...yii. .. . , 10.40 

Total  heating  surface  ~  vol.  cylinders    . .  ..^<..i^«•«•..'.<....>'••'«.»•  • -SSCOO 
Grate  area  -i-  voL  cylinders  '%.,•'•.  ....."i';;..ii.'..,.... 8.15 

r       -....•     y.:-        :^.  =  „     CYLINDERS. 

Kind    .  .i  i'»  V,  .i  .'^^vv*\«"«  •>•>■»« Simple 


Diameter  and  strc4ce 


.21  X  26  in. 


4C:J 


\^r^:Kl(  AX   F..\r.rxi:i:k  and  railroad  toirxal 


^.^'  fU-f^  .z 
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TEN-WHEEL  LOCOMOTIVE  FOR  GENERAL  SERVICE. 


^•:X:-y: 


;--,t  Xhtv  mt^ivcV|»rtwi'r^:^^^  UrivUDii   t  ..iiiitany  i'OU' 

sist^  very  l«rgclyVuf,7oci»itii»tivvs  of  tlvr  c<Hisi>litl;iii«ni  type,  aiimnti 
'WhiclV  nn*  the  larijo^t  :njd  lu-avH^^t  i<»c<)inotivt->  of  tliis  tyju'  in 
.ill*.*  world.  'IhC'sc  invriiu>,  i»l  cour^V'  Iiniidle  .iH  i>t  tlu-  ht;i\\ 
'slow  ^jjcvti  ti"ains^ wliidj  tV.rni  a  ycfy-  l;ir.ue  i>art  of  the  tralVie. 
I'hyv'lijjfirOr  py-^sciiger  tfaiiiV  are  luiit«l!e«l  akogether  li\  tl»e  4-4-0. 
or  Amerieaii  tyjH'.  V.f  whicii  thi-re  are  77  iir  ^er\  iei .  I  In  re 
niaimler-of^  the  lMafnuilive>  are  «livi<le.tl  betueeii  the  _'-<'-u  tvpe* 
all  of  wFiiivlj\\x*re  built. tHtv>re  iWii,  the  4-0-<ri\pe  aiid  the  s\vJtclv- 
.•iliji  tyiK'S»-  .^Tho  ftm  two  t»f  ihe*!^:  Vhtsscs/thi-  foruier  of  whieli 
Jiri-s  now  V»eeiv  abainlMHeil  in  new  construction  in  favor  of  the 
latter,  ;i re  «iMj»J.  f«.)r  lUc  Jighlec,  freiglil  ajKl  lieavA   passftigor  .ser-' 

TTte  .tenVVvlK'el..^f  V4n(»^^  in    tlif    matl 

cIu*-<itlc.atjoiV  a.<  Cla«>-;D^3;  was  HUntchvce«l  oit  llii^  r.>nd  in  1903, 5 


h\    till  deliver}    of  .m  i.rdrr  of  four  l<  peon  lot  i\c-^s  from  the  Amefr  . 
iean  Loeoinotive  Company.    These  engines  had  21  x  j(i  in.  cylin- 
der>.  7_'  in.  drivers  and  a  total  weight  of  175.000  lbs.     This  nnm- 
l»er  \va>  fnnlur  increased  b\_  ijye  hieonioiives  of  the  satne  de>ign  ;- 


,V..:->  T).  I,  ^:  w 


KoMii   

'roiiii  \v»i«iit.  ii» I..; 

Wiiulit  iiiiMriviTS.  Il>s....r...j;°.     KS-».tliKV    , 

Wi:t    <lriv     :    tot.il  wnt..  ".>.......!   ;      J6.5 

rra»ti\<-  i(T'>rt.  n>?.   ..............    .,    .<S  1<I(1; 

iMniiiclcr  ilrivtrs.  ili.i.'-;'-:''.'"- 'V  '        6?   \ 

<",> liiiilrr-,  ill ....;.. ..r"   a-Ua  y  if,/: 

Sliain  i>n  s<iii  f,  lli^.. ........... ,''       21.'» 

Txtal  bratini;  Mirlaec.  s<i.  ft...-.,    .  .07s       \- 

r.  rate  a  re:  I    si|.  U ......,v>j      :    ^.9       { 

Trtutivi-  etTorl.  -^  lu-atiiiR  surf  .■.■,.;...   WA    •  I 
T<>t;il  wi-itrlu  t^  hfatinK  •surface.  •       .V).8..     ; 

U   1)    r.iti.i.... ,.         717.        , 

lltatitic  .siirfacf -:- i-yl. vol ;     ^4|1. 

K»  linnet  in  .Vmi.k.  K.nc,.  ...... .    I*i5|).  407  ' 


n.  &n.    c.  «:  N.Av 

l.S9.t>"i  17'>..^«i 


14.?.0flP,; 

75.7 .  ; 

21  X  26    I 

200        > 

■     2„'''*»     :.; 

:ia.  •••  I 
7.r 

75«, 


•  I- 


•   75.7'  ■  . 
30,900  ;; 
63 
2f'IX26..   .• 

.ado  • 

-29S9;2-    M. 

•■>-4iSiZ7::| 

•,.;-«0.5-'   i- 

•«55.-'-.l 

287 


C.  P.  K 

!')(>. i>J*i 
141. (MjO 
74.2 
J.V3»» 
63 
21  X  2S 
:       j2««. 
2.413 
49.5 
.     13.8    - 
,.■  .78.5.;  • 
870- 
215. 


IW  p.  247^  19IJ6P.165; 


Iniilt  in  the  >hoj)s  of  the  coinpatiy.'  These  w-cre  f6!lhwcd  ill  the- 
next  year  by  the  clas.s  D-3-A,  whieli,  have  ji  x  j6  in.  ovlindersj 
|jp  in.  drivers  audwcigli  174.000  lbs.  total.  There  are  four  en-" 
jriiie?  in  thai  class.     In  i«X)5  and  igo^i  the  first  of  tin*  cla<s  D-^-B^: 


'  t.  i  ■: 


'j'-V^i- 


■  t- .---" 


■■■-:>'"> 


■  FiEy.Atioxs  ■A.^^l*  .^JKttiOxs  M^^  io<o\ioiivi   Willi  c  w.  V.  v  K  OK  woorK.x  FikKuoN— I).  $  it.  CO,  ';•"-'■'• 
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/■'^^^'^^-•••';^^'--s; 

■^':M:^'^:£-^v 

■H  ■iiHi&- 

JL^ 

:||ttt_..         ^.I^HI 

W^mS. 

■■■I  ■■  'wWBPfe—s^ 

t  fluHRf 

I              ■Tllll     MIM  JM^ 

i. 


.  ;CtA*tii-J[i-3-B  ;i.OCONWTIV.f.  Wltll:  CAB  AHEAD  OK  FJI<J:Jil)X-^I»tJ.A\V.VRhf  &   il^lK-^nN  C*»,  . 


•^..Avhich  liave  21  X  26 iiii  cylinders,  63  in.  dirivets,  and  weigh  173,006 
Vibis.,  Were  "built  at  iIk    company'^  shops,  there  being  10  in  that 

.'•■iPorder.  ;.■■,.,.:._-    .:■./-  .,     -;:-.::-■' '■-...;.  ;.-.  ■■.■■■■;■■■.:-.■;:■;■/■ 

".■•-'   This   number  has  recently  been  increased  by  the  delivery  of 
;  ..-fifteen    from   the   American    Locomotive   Company,   which   differ 
:,'/from   those  built  at  llie  G^mpany's  shops  by  having  the  Wal- 
- 'J^-ischaert  instead  of  the  StCjihcnsoii  valve  gear  and  in  a  few  other 
.<ietails,   which^bringij   their   weight  up  to   1180,500  lb>^     Of  this 


/;of  tte  ir»re  tex.    This  has  pnued;  to  .]l)c.a<.i.  nd vantage  and  t^e: 
same  alteration  i^bciMyinadc  itr  iaii  otSJtT  ,*»!  j**.ci»U'»f>lidati<>H> 

:;  iiovv  being  huill.      ..';  .-""..♦■.'■/"  ^-'V:.  f;  -  ..    7/ .  -    . . 

The  aciMinpanying  fable  jj>cnnit*f.  flit  coiitpariflg- of  these-  Joco- 
niotives  witli  a  numlnr  of  other  recc^rit  ten-wheel  designs,  and  in 

.  stiidying.tliis  table/  it  should  be  reBnembered  thai  the  Dclaware> 
Lackawanna  &  Western  anrl  the  Delaware  &  llnil-^VnlocomotiveTi 
burn  authraicite  coal  wliile  thv  wthcrjlAyo  M*t  biiUii;iim»u$  jfuel,  and 


^■mmMr^l\<i\:t^-^^^ 


'yms 


->      ***riooajaoOvJoo    000    o    o    a    n    a'o"  0~^  ^r» 

-  ■  4  iyA...:ij^,  .,*••/  •  •  o .  1 1 ; : » » « • » ®  « a  ^;  *  * 


■.-rl«:%:^ 
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order  of  riiieen,  two. w-cre  built  with  the  cab  located  at  tJi^  reair 
instead  of  hi  front  of  the  lire  1m»x.  as  ha>  Uswalty  iKcn  the.  .i'a!»e^ 
with  the  Wooten  type  of  btiiler.     litis  clKuigelKis  increased  tlie 
total    WL-is^ht    to    i8<i.ooo  ibSvandXhc   weight,  w^ 
i34,o<x)  to  i43,(>oo  lbs.     "  .  '  -  ■'.  -r  ..'■■''''-':■'■'■'■  ^■'   '.'    y^ 

The  change  in  the  location  of  the  cab  on  two  of  these  ei>gincs 
has  been  made  for  the  purpose  of  keeping  the  engineer  and  lire- 
men  together,  which  .i)f. course  is  itnpossible  with  the  cab  ahea<l 


'  also  :that  jtlW'  Ganadiati  j^4crru^^  kK-i».in<>'tive  :i-»  <y|iiip;»ed  with  the 
//Vaughah- Horsey  sHp«.;'rlieater.  If4.lf  <.»f  .which  •littiCeiicVs  affect  tftc 
:      ratios  concerned  with  the  heating   surface^.  .  .  .;  -^  .    :    ..     .. 

■  .  -I'lhe  illusirations  show  the  onvstnicti<>ii  t't.lhe ;J>p.iAer,-*Bd 
.;-;{;cbwie'ry.  .  It  -\vftl-hH>  no        thSi  :tbe 'I-!«x:ii<".«i  .ekst  siwct^^^^^^^^ 

;whrch  'i?   standard  on  the  l.)tl.-jware-, &  I li«rMiti/;^.is..  ased:  iii -this 
.  •  .ciisc:     In  other  respocls.  In >wv\er,  there  is  tfihing  uini'-u.'ir  in  the 

■  \  design.     It  Was  of  coiirse  nec\ssarytu  extend  the.  reach  tv.mI. 4*m- 
.j.sidc  of  the  lire  box,  which  places  it  very  cl<»se  to  the  clearance. 

•  ,  Ijmjts.    Ititb<?  design  of  the  boiler  a  lilH-ral  use.<>f!  flexible  sta\-s  ',, 
.■ill  the  breakage  zones  and  the  O'GitinoriiTt- door  flaiigcAviU  be- 
■■-:•, noticed.    -   .  y,'  ■  ''' , "'  ;■.  '■■■: y:\-  :\\':'"y-y'  ■' 

/   ;     The  general'  dimerisions.  wt%lust  and  "ratiosVare\a$  fo.Uovi'S: 

'''•"•■■■>;'■'"■■'•'''■■•'-'• '^^"''   ■*■■'■.■■  ■  li^^tl«At.■  •DAT*.  'v^:.-'"'^'    ;.'■•' 

i;".'Ciaugie  ..:.';.Vv:^-.^V>../W^..  .■.■'.  ,_-■  .>;...  ;^v>.». .... ...  .,:.s,.;:;-.  .^4'ft;:S'.i-^m. 

' ."~ '  ■  .Sorvicv* '- i.^v?  •".  -.■.■./,,>,.  .  .  ...*..*. » V :.  .~y  ^ ,'.,  .*;*'._♦  ;."^i.,.*\^,.^.."i  .*.'^.-- -*>■,__'. »  rfcOfot  • 

•V.    FiU'l    .,;■. ^  .;.'.■?* ^.  'J-.:  : .:.  .  : ...,..: . ■: ^^.'.'■^■:',  .'^-.i;  ,u.r.'\  ^?l'.  .•ii"::vc  ..Aiith.   Gal 
'..      Tractive   clfort    w.v,..  ................. ,-^.;.^..;-^^.'.^v;.i-.-:V;.^^.Si>.>»on  ihs. 

:    AWight    in    Nvorkjjg  I'tdcr    .  ,  ...  .  .:  .  ;.,;  .■.;-...  :\;.>;  ;.'_.(V-«/! '■;••■-■•  •  .1*I>."'''*0  lt>i. 

-;.     W'tijil'-t    on    (IrKr'rs    ..-  .;.  ,  .,  ;  .  .  .  .  .  ,...■- •.."-•vf.^.yi'.i -•.'.■.■-'..,■.;':•..•..-.  143. *»<"»   lbs. 

-.■'  WVi^lit    on    loailitiu  imck:   :  .\  ,...:,•.;  i.  ;>y;JV'. .  ^,-,...:;V.v-.\  IVV--*'"'^''*'^  "'*■ 

^-  WoJHlit.  ct   tppinv'  ai:il.  K-tt'lcT  in   n.-rking  .«.^•■lc«■.i^..  .IVVV.'/^V.C.  .S31.TW   lbs. 

'"■  Whtcl    h.isc,   .•.iri>>inu  ..S.'...  .;.-'..'..,>•.•...•<■•  /;...•.■.;■;.■/•  •»V:V--.  :•-■''  -  -.15    ft. 

i;;'  WlKfl    l)a*»-     tofal    .y'-:-    ■■  ■  .^ ■    ■  ^ ■■•  C_.=--^  l^.  ■^.•i  r< ^^kZ-^^^^i..-^./.  .i^^f't.    !<    in. 

•  .  Wlieel  base,  engine  and  tcudi-r . .  ...'->..»-;>•;..;...,»■/  '••■'•  .^'r^^S;!-, "...'.  »y\...i ..59  it. 

Wcicht  of»  drivers  .'r-_ir.'*ctiv<'  clT.iM .  '. .  i\'.-.vV. -.■.-■,  .. .»  •'iv'i.  .'.•>  .y-l'-:.-..y;j4jU'! 
Tt'tal  wfighi    :    tractive  citorv  .........  i':.s--.' •— '".•-■•-rt>»»--L*«»/-i  •»-'*'-W' 

Tractive  c)'(.irt    X    diatii.   Urivir*   -r'  htaiiiigstuffacc.-;- ..,?;.  .••.^-..-V^.^-.-t-TSff^ 
Total   hcanni:  .surface.  -:-  Rrati-  ar«-a    .  :  I.  .;'..■...•.'..  ^■'.'•^^■^.y'^U. .•.'.!<.  •■,.  v. '30:ffb. 
Firttm.x  htatirt;  Miriacf  -:    total  licaiiup  >uriaccy.i|*'r<iij»tV--'i~'»'«  •■•";•■.■•; 
Wcipht  on  dr)\crs  -:-   to'.il  hcatniii  >>irf^c  ...,;  ^Vi-.\/:.\i.^i...^.^t  .1^.9^^ 


Total  weight  -:  total  luatin?  suriacc\i. 
A'olume  hoth  cvIiuil-T>.  ru.  ft  .....,.;■,!;'•  •• 
T(  tal  licatixi.i;  surface  -;-  vol.  cvlinde^  ,  .. . 
Grate  area  -i-  vol.  pylindcrs  ....  :  . .  ...  —  . 
■  .:--..y-.r  .'■•—.  ■-.•''■       -/....".■■;■  cvLijii>E«s..- 

Diaiset«r  and  5trc4cc".-. ,. .  ..Vv.-,  -;  .s,  ..iV.J 


km    k.  •  v.*    ".  ""^ 


!•-•    *.•'.•  *•?•  "•;•.'•.• 


'••.•'••-?"s««plf 


.V    ■  ;  '    '  *• 
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AMERICAN    ENGINEER    AND    RAILROAD    JOURNAL. 


VALVES. 


Kind    

Greatest  travel   . 
Outside  lap    .... 

Inside    clearance    ..ii,v, i»i. .>v 

Lead,  constant   .,....■>.,, ■...'.■.; 

WHEELS. 

Driving,  diameter  over  tires   

Driving,  thickness  of  tires  

Driving  journals,  main,   diameter  and  length    . 
Driving  journals,  others,   diameter  and  length. 

Engine  truck  wheels,  diameter   

Engine  truck,  journals  


.  .Bal.    Slide 

5>/. 

.  .1  1/lS 

0 

...3/16 


.9   X 
.9   X 


.S'A 


m. 
in. 
in. 
in. 

in. 
in. 


1.S  in. 

13  in. 

3fi  in. 

.G'/i   X  la  in. 


Style     

Working  pressure 


BOILER. 


.  Improved    Wooten 
200  lbs. 


Outside  diameter  of  first  ring 

Firebox,  length  and  width    

Firebox  plates,  thickness   

Firebox,   water  si)ace  at  mudriiig 

Tubes,  number  and  outside   diameter 

Tubes,   length    

Heating  r.urface,   tut>es    

Heating  surface,  lirebo.x    

Heating  surface,   total    

Grate  area    

Smokestack,   diameter    

Smokestack,  height  above  rail   

TENDER. 

Wheels,  diameter   

Journals,  diameter  and  length    

Water   capacity    

Coal   capacity 


66'/t  in. 

.119Ji  X  102  in. 
•  H  and  !)/16  ir. 
..  .3  and  3^  in. 

308—2  in. 

16    ft. 

2403.1   sq.   ft. 

178.9  sq.   ft. 

2582   sq.    ft 

84  91    sq.    ft. 

18   in. 

U   ft.  8^i  in. 


I  f  •'••*»«  < 


3.S   in. 

.5Vi    X    10  in. 

...G)*0o  g:ds. 
13'-j    tons 


#».#v#v##  %  k'sj 


•  %,'  U  ^  ^#  #  %  %- 


.\LL-STEEL  P.\SSENGER  CO.ACH    WITH   CENTER   DOORS — UNION    P.VCIFIC   R.\lLRO.\D. 


ALL  STEEL  PASSENGER  COACH. 


Union  Pacific  Railroad. 


The  most  recent  introduction  of  steel  into  the  construction  of 
railway  rolling  stock  b\-  the  Union  Pacific  Railroad  has  been 
made  in  the  building  of  an  all-steel,  fire-proof  passenger  coach, 
which  has  recently  been  turned  out  of  the  Omaha  shops  and 
placed  in  service  between  Omaha  and  North  Platte. 

This  coach  bears  very  little  semblance  to  the  ordinary  pas- 
senger coach,  and  has  been  constructed  on  entirely  new  lines. 
The  upper  deck  and  sashes  have  been  replaced 
by  a  semi-circular  roof,  similar  to  that  of 
Union  Pacific  gasolene  motor  cars.  A  reduc- 
tion of  twenty-tour  inches  in  the  distance  from 
rail  to  roof  is  thus  accomplished.  The  ends 
of  the  coach  arc  also  made  circular  for  the 
purpose  of  reducing  the  wind  resistance  and 
the  rectangular  sash  and  gothic  window  frames 
are  displaced  by  round  metal  sash  24  in.  in 
diameter,  which  form  absolute  dust  and 
water-proof  windows. 

The  most  noticeable  departure  from  com- 
mon practice  in  wooden  car  construction  is  the 
absence  of  steps  and  vestibules,  the  steel  coach 
being  equipped  with  two  side  door  entrances 
in  the  center.  The  car  also  has  a  door  at  each 
end  forming  a  passage-way  to  other  cars. 

A  remarkable  feature  of  this  car  is  the 
thickness  of  the  walls,  which  are  only  2  in. 
from  outside  sheathing  to  finished  surface  of 
interior  wall,  a  reduction  of  j!{.  in.  over  the 
present  wooden,  or  any  fire-proof  coach  ever 
constructed.  This  affords  an  additional  clear- 
ance of  7  in.  in  the  aisles  and  adds  materially 
to  the  comfort  of  passengers. 

The  underframe  of  the  car  consists  of  two 
12  in.  I-beams  set  at  16  in.  centers,  which  act 
as  center  sills,  and  6  x  3J/2  in.  angle  iron  side  sills.  These  lon- 
gitudinal sills  are  continuous  and  are  framed  into  large  steel 
castings  measuring  11  x  9  ft.,  which  include  the  double  body 
bolster,  end  sills  and  end  bracing  in  one  piece  The  center  sills 
are  inserted  only  to  carry  the  pulling  and  buffing  stresses  and 
do  not  carry  any  of  the  load  of  the  car  or  its  lading. 

The  side  posts  and  carlines  are  in  one  continuous  piece  of 
3  in.  channel  iron,  which  is  bent  into  the  form  of  a  letter  U  and 


extends  continuously  from  side  sill  to  side  plate,  thence  over  the 
roof  and  down  to  the  side  sill  on  the  opposite  side.  These  posts 
are  set  with  the  web  of  the  channel  parallel  with  the  side  sills". 

The  side  plate  of  4  in.  channel  iron  is  attached  to  the  side 
po.sts  at  the  eaves  and  acts  as  the  upper  chord  of  the  side  girder 
the  web  of  which  is  formed  by  the  %  in.  steel  side  sheathing  and 
tlie  lower  chord  by  the  side  sill.  The  posts  act  as  stiflfencrs  and 
a  number  of  diagonal  braces  placed  below  the  windows  are  in- 
serted for  further  stiffness.  All  of  this  construction  is  thor- 
oughly riveted  together.  Holes  25  in.  in  diameter  are  cut  out 
of  the  sheathing  and  in  this  are  inserted  the  aluminum   frames 
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for  the  circular  windows.  The  end  framing  is  similar  to  that 
used  on  the  sides,  being  formed  of  the  same  size  and  shaped 
parts,  which  are  framed  and  rivek-d  to  suit  their  respective  loca- 
tions. 

A  1/16  in.  steel  plate  is  riveted  over  the  underframe  and  upon 
this  is  a  layer  of  ^  in.  hair  felt.  Above  this  the  flooring  of  fire- 
proof composition  in  pressed  sheets  Ij  in.  thick  is  laid  on  naihng 
strips  embedded  in  the  felt.     Stove  bolts,  with  heads  flush  with 
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the  fl<X)r,  fasten  the  floor  construction  together.  The  only  wood 
used  in  the  construction  of  this  car  is  iti  the  shape  of  filling 
blocks,  there  being  altogether  about  200  lbs. 

The  circular  windows  arc  equipped  with  an  alumimim  sash  in 
which  is  fitted  a  24  in.  glass.  This  sash  is  hinged  at  the  top  and 
a  special  window  catch  is  provided  for  holding  them  in  a  hori- 
zontal position  when  swung  up.  .\  half  roinul  rubber  gasket 
is  fitted  between  the  frame  and  the  sash  and  forms  an  absolutely 
weather  and  dust  proof  joint. 

Special  attention  has  been  given  to  the  ventilation  of  this  car 
and  Cottier  suction  ventilators  of  an  improved  design  are  placed 
at  intervals  on  the  roof  on  each  side  of  the  center  line  of  the 
car.  These  draw  out  the  bad  air.  Fresh  air  is  admitted  through 
the  circular  openings  seen  in  the  end  view  of  the  car,  which  are 
located  about  8  ft.  from  the  rail  and  are  12  in.  in  diameter.  They 
are  covered  with  a  fine  brass  net  and  connect  to  a  sheet  iron 
conduit  placed  beneath  the  floor,  and  containing  two  sets  of  re- 
movable dust  collecting  screens.  After  passing  the  screens  the 
purified  air  is  admitted  to  the  inside  of  the  car,  along  the  sidesj 


END  VIEW   OF    IN  ION    PACIFIC   STEEL  COACH. 

through  a  galvanized  sheet  iron  duct  having  perforations  op- 
posite each  seat.  The  steam  heating  pipes  are  placed  along  the 
outside  of  the  air  duct  and  heat  the  air  before  it  is  admitted  to 
the  car.  Dampers  are  provi<lcd  for  controlling  the  amount  of 
fresh  air  admitted. 

The  car  is  lighted  by  electricity,  the  current  being  obtained 
from  a  generator  belted  from  the  a.xle.  An  8  candle  power  lamp, 
with  frosted  globe,  is  fitted  in  the  side  of  the  car,  opposite  each 
seat,  being  slightly  above  a  seated  passenger's  head. 

The  weight,  general  dimensions,  etc.,  are  shown  in  the  fol- 
lowing table : 


Actual    weight    ...■.■.'..•..  .v.. . 

Length  over  diaphragms   

Height,    rail    to    roof 

Height,  floor  to  ceiling 

Width  inside  at  wainscot  .  . , . 
Width  of  aisle  between  seats.. 
Width  of  car  over  side  sills.., 
Roof  sheets,   galvanized   iron., 

Truck    

Seating   capacity   of  coach    . . , 


.-••l^.i. .  • ..I.'-.  ;89.300  lbs. 

■: ^  ^--i*  •<* Vt-*>'«-«  •'•>-•  •-'•  s^'.itV v*V'^  %1~2   it.   1  ^%  in. 

•     ji    •     •     ■"»^^»4t  *     .     i  ■■».•■•     *^     SM.'^    «    •    ^■•~  •    «     •.       "  it.  99^  10. 

«'•;*'-::«;' ** •  *^%*   3  ft.  5^  in. 

,..,.. .^ ..... .  9  ft.  5^  in. 

*,•  ^W   •(■■•>•    ra    f    m    •   ■    •    r.*.a  «■.'•-*'.    •■'■.....1  /1 6      IH  . 

4-whecl    cast   steel 

•  •••..■.•  .  .  •.•■••fO 


•  •  •-p-m  ••»^\lt 


ENGLISH  RAILWAY  DYNAMOMETER  CAR. 


The  North  Eastern  Railway  of  England  has  recently  com- 
pleted a  dynamometer  car  designed  by  Mr.  Wilson  Worsdell, 
general  mechanical  engineer,  which  contains  a  number  of  very 
interesting  features. 

The  draw  bar  connects  directly  to  a  large  flat  spring  located  in 
about  the  center  of  the  underframe,  which  consists  of  30  selected 
steel  plates,  each  separated  by  rollers  so  as  to  eliminate  the  leaf 
friction.  This  spring  is  7  ft.  6  in.  long,  between  the  centers  of 
the  roller  stops  at  the  ends,  and  is  enclosed  in  a  dust  proof  box 
forming  part  of  the  steel  underframe  of  the  car.  The  center 
band  of  the  spring,  to  which  the  draw  bar  is  connected,  is  sup- 
ported on  a  carriage  having  four  wheels  resting  on  polished 
steel  plates.  The  same  band,  which  is  practically  part  of  the 
draw  bar  extension,  carries  a  bracket  projecting  up  through  the 
floor  of  the  car  and  carrying  at  its  upper  end  a  stylographic  pen 
for  giving  the  record  of  the  draw  bar  pull. 

The  design  and  construction  of  this  spring  was  given  the  most 
careful  attention  and  the  plates  composing  it  are  of  the  highest 
quality.  Each  was  separately  tested  before  being  put  into  place 
and  after  assembling  the  spring  was  very  carefully  calibrated  and 
found  to  give  a  uniform  rate  of  deflection. 

The  paper  driving  mechanism  consists  of  a  large  wheel  3  ft. 
9.836  in.  in  diameter  fitted  with  a  very  hard  flat  steel  tire  and 
accurately  ground  to  size,  which  rolls  on  the  rail  and  can  be 
raised  or  lowered  at  will.  It  is  located  just  inside  of  one  of 
the  trucks.  A  set  of  gears  is  provided  for  pving  diffetrent 
speeds  to  the  paper  driving  rolls. 

The  recording  table  has  eight  electro-magnetic  pens,  which  can 
be  coupled  up  through  a  terminal  board  as  desired  and  give  al- 
most any  desired  record.  A  mechanical  integrator,  consisting  of 
a  horizontal,  flat,  steel  plate  rotated  by  gearing  from  the  paper 
driving  mechanism,  over  which  is  a  frame  supporting  a  small 
wheel  set  on  edge  and  connected  with  the  draw  bar  so  as  to 
move  across  the  flat  plate  at  a  distance  from  the  center  propor- 
tional to  the  pull  of  the  draw  bar,  is  provided.  The  speed  of 
revolution  of  the  small  wheel  is  a  direct  measure  of  the  work 
done  and  an  electrical  contact  arrangement  permits  this  record 
to  be  made  upon  the  roll  of  paper. 

Other  instruments  in  the  car  show  either  on  dials,  or  by  means 
of  the  electro-magnet  pens,  a  permanent  record  of,  the  speed, 
steam  chest  and  boiler  pressure,  velocity  and  direction  of  the 
wind,  time  of  taking  indicator  cards,  location  of  curves  and  per- 
manent objects  along  the  line,  brake  cylinder,  auxiliary  reser- 
voir or  train  pipe  pressure,  revolutions  of  the  driving  wheels, 
position  of  the  reversing  gear,  etc. 

The  draw  bar  connection  is  arranged  with  the  usual  spring 
draft  gear  and  provision  is  made  for  inserting  a  key  so  that  the 
dynamometer  can  be  cut  out  of  service  if  desired.  The  center 
of  the  body  of  the  car  is  constructed  with  a  shallow  bay  window 
on  both  sides  which  permits  a  view  to  be  obtained  almost  directly 
ahead,  w-ithout  the  opening  of  the  windows. 

An  illustrated  description  of  this  car  will  be  found  in  the  Oc- 
tober 4  issue  of  the  Engineer  of  London. 
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;.l^Niox  i\\dFlt^:  R.«t^Ai). 


•The  liiost.  rccGiit  iittroilitdu»ii(>r  steel  into  the  cunstntction  of  ;. 
railway  TO iUng  .st^'k  W^thc    t'Tiioii   .Pacific    RnilmaiJ    has   been 
m:i4e  in  the  building  of  an  all-j^teelV  tVre-proof  jia^-iiificr  coacli, 
which,  has   rcctinly  been   turned   out  of  the   ( )inaha .  sliaps  and. 
placetl  ill  Service,  between  (hnaha  and  ^6nh  IMatte.    '  '       - 
.  ■•'l-'his'  Kioaeh   bears   vxry   little  seinhl.ance  to   tin    ..nHnary    pas- 
"ittigcr   co.'ich,  afid   has  been   ccnstructed  on   entirily   m  \v   liin- 
I  he  uiipor  deck  and  sashes  have  K-cn  rejdaced 
by   i^  scji_n"-circtrl;ir  that   ol 

l/iiion  Paciik  ga5*>leneviric>tt>r.  c^irsi,  A  rc^lnc- 
licHv  r>f  .tATiVnfyMVuir  inches  iti  the  distanee' from 
rrirj  .H>  .t'tJof  ,is  thits  .tccomplislicfl.  Jhe  end> 
of 'tin- :c6«i"h  are.:t?so' fliAdc  ^ircula^^  for  tlie 
piirp^st- "  e^^?  rx*«lW.iiTg  the  wtM.i- resist aiicc  and 
the  yect.-inijul;ir  sash  in)d  guthic  \vitid<Av  franus 
iT.-  (H-;()l;itt-d  by  >iund  nutal  easli  24  in.  in 
'liameter.  which  fonii  alvsnlnti'  du^l  .md 
\\ater-i»r(iG(' windows. 

■  The  hfpst.  iiiiticc;ibFc  departure  ironr  com- 
mon pracricf*  iii  w<-«otlcn  cftr  con*t ruction  iv  the 
.ibsenrc  «>t  .steps  ;i lid,  yeslibule?,  the  steel  coach 
being,  tyiuippcil/iyith  two  JsWe  (Uk^f  cntraiice'; 
in.  the  evivter..  'i'he;<ar  also-  has  a  doot.  Jit  each 
eiiV'i   forniitii:   a  i»asSa!»c-way' to  <>1  her  cars. 

.\    rfniarkablc   teaturc .  of    thij    car    is    tin 
tliicknjfes  fjfjlw  watts, .  which  .ire  ,o|ily   2  in 
fronV  ouii>iflc  .^hcathiiig  t.a'fnnshed  surface  of 
iiiterior  wall,  a  TednctioiT  of  j' ..   in.  over  the 
prx,^ent  .\V'>oden,  Qr-.nny  tire-proof  coach  ever 
c>iJHStnKte.d.    'f His;  aflfords  an  ;id«litional  clear 
aiK'e.fif:  ri''-  *"'  Vhc  ai.*lc5;and  ad«ls  matcriall\ 
u>  tlje  comfort  of  iKisscngersif       :     >     ,.  '    •  .. 
.The  nndei  frame  of  the  cai"  cAtisistS  of  twfi 
l^rinr .I-beaius  .spt  at  16  in.  centers,  which  act.  ..;•'  ■■. ;':;'-    ■;.  *./  -. .. 
a^^cenjtec-  siy^.:an<i.j^  ic;'3i^  -rron  stth;  <:i1]s'  lliest:  lon- 

tjitndinai  sills  itrt».conOrtii<>  us  nn<l  are  framed  inti<  large  steel 
castings  rne^snririg  I 'i  x.9  ft,,  which  include  !he  donble  body 
bolster,  ond  sills  and  cndTinicing  in  on«  piece  The  center  sills 
.are  /inserted  pnly  ,lp'  .rariry;  the  pulling  and  bnfl)tig  stresses  and 
'fo  not  CiirTy^ajiy  6f.thc.1oad^(t>f  the  car  or  m  lading.    ;;•••;•  ;.;..> 

The  sitle   post s\  and  carlincs   arc  in   one   continuous   piece  of 
.1  in.  channel  iron,  whicli  is  bent  into  the  form  of  a  Utter  U  and 


:rt>of  ami  down  to  tin.-  >i<le  sill  4)nilk'  opposite; side.    These  jwisfs 
arc  set  with  the  web  of  ihv  ehannel  jtaralKl  with  the  si<le  sills. 

.r.hc  siile  plate  of .4  in.  chamul  iron  is  allached  to  tiu-  side 
pjvsts  at  ilU'  cave.<  atid.  acts  as  the  itj^ivr  dioi-*l  of  the  si«h'  girder 
tlie  web  of  which  i>  loiniid  by  the- J;ii  ;iii;  .siv'cl  sitlc  sheathing  and 
the  louir  ihorcl  by  the  side  sill.  The  i»o>-ts  .-ict  as  stiffeners  and 
a  nunilK-r  of  diagonal  braces  placed  lu-lovv  the  wimlows  are  in- 
serltHJ  for  furtlur  >titTness.  AH  ,,|  this  construction  is  thor- 
oughly rivetiij  ioi;rtlnr.  MoU-s  j;  in  in  di.nneter  are  cut  'Out 
of  the  sheathing  and   m  ihi-   .nr  in-iited,  tlic- almninum    frames 


I  \  I  I  UIo!<    ol     I    \  lo\     !•  \.  III! 
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ffir   the  cirenl.-ir   win<lj<;vvs».   .The-  cml  .ftiiiiiing  is  similat  to  tHat . 
used  on   tlie   sides,  being   fonuH  of  llu-   same  si/c  and  shaped 
parts,  which  a.rc  framedjuid.  rivet  »•<!  to,  .suit  their  rc.specti>ve  Ipca- 
tions.  :'■-■:■  ^  -'    '. -•    '■■-■■■■  "V"  ;"••"'■  :--i-'-  '!■■."■•■■'■',.- 

A  1/16  ill.  s.tecl.-pl.ttp  is  rivet(.-<l  over--thc  underframe  and  upon 
this  is  a  layer  of  •)4  iw,  ,bair  felt.  Above  this  the  flooring  of  tire- 
proof  comjiosiffon  in  i)resse<l  shiets  '  .  in.  thick  is  laid  on  ti;i)hng 
strips  embedded   in   ilu-   felt,     Sto\  ^    IimIis,  with  heads  flush   with 


Dn  imtikkJ  lyot. 
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1 « •  ri.f  N>;  m ai ,k  \ m  ok  i-K.\>r  i N'« ;— nxiox  f  .\Ci no  stku.  cOACii. 


llu-  ll<<>)r,  fa.stcn  tiic  ti<»or  consfruoiron  tog^thec     TlVe  ohlv'  \v<>otf 
.  iised  in"  the   c<  'n-i  i  ncli*  >n   ni  this   cat-   is'  in  -th"<;>siiape  of   ftlH*igr 
:  bjo^'ki^i  thcri'  bcinji  aUojiuiluT  al><>i.u  '2«:)0  lbs.';',.  .".•;;.      ^  .  :'..;"'-'' / 
•'/rfic  circular  uiiidowf.  ae*-  t<)ui|ip<><l  With   rjiV  .•ihiniihinn   s;t«1i  fit 
>whicti  L<  filtcfl  a  _'4  ill.  i-las-;.    Tliis  <ash  is  hivisivdMi  tiie  fop  rind 
-^  special  window  cau-h  is  ivrini(K'd  for  holdinji  ilicm  in  a  hori- 
;a>«)ntat  ii»'sition   v\ hyji    swnrtt.  Up.      \    half   riiuiid-  ruliWiv^  ^^^ 
/is flitted  hftwccii  tin-  frantc  and  ihv,>a^h  and  fonns  an  fihsolitf elv . 
\veatlKr  an<l  dn^t   iinx't  jiiini.      .  ■    '     ^v.'   ;     /■    >•:      -V,  ■: 

SjKoial  attvntiun  ha>:  h>:y^^  iv'\"c"''t«>  i|k\  VciitiT;uiiMi'  *»f  this  t^r^ 
a^ld  Gottict.  &licti<»"  vvntilat»>r>.(if  an  iinproved  <le^igii  ar^  plhce<f 
-at  intervals  on   thi-   rimf  ,.n  <ach   side  of  the  wnti-r   line  of  the 
-caf.     ThcM*  draw   <>ul  thv  had  ;iir.     I"rc>h  air  is^idmittcd  througli 
tfifi  ciroiilar  (>iKntiiii^  si^cn  in  the  end  view  oi  tlu-  car,  wliieli  arc 
"  tocated  ibf^ttt  8  ft.  fr.  .Ill  ilu-  rail  iind  are ;r2iiV:m^^  1  hey 

are  covered  with,  a  tiijc  4)rass net  and  connect  to  a  she<"t  iroii- 
condm':  pl.iccd  hcneath  the  tlonr.  and  ct >ntaining^^^  two  sets  of  rc- 
movalili  dn!jt  eolkcting  serc(.n>.  .\lter  passing  the  screens  the 
pnrilk'<l  ,air  is  admitted  to  the  insidv  of.  tiic  car,  alotig.  tlie  sideis, 


Actual  -^vei^5l■.t  :  WV-'--!V\  .i'^.  •  •_- 
FxMictli  over  diniJliiatrnis  . ,-. . 

Hoi'ifljt,  -tail    to    rout .  .  .-'J .  .  .  .  . 

liiialit,  rtiHtf  t'(  ceiling   ...... 

\\Klth  ili««l«-  at  \r:»nsc(>V  .  ,■ 
VV'idUi  oT  ai-'t?  Iv.-twvvn  ^vJii-^.- 
X^'idth  Vtf  c-ir  oviT  /'i'le  <}V.-.  . 
Rttot    slicits,  galvanwcd   ir-Jii . 

■  Truck   .  ^, . .  .V. . ,.  .'.■■;  ,,i. : . : . . 

.  Seating  cftpacrty  'ojf..  cbaeii   •..; 


_'_/.   •>.»» 


.:..  A--.;.,-;.^,',  .••/,'.-ii'0-;'.-;'.*^V2  (t.  'i'^  i^. 

■■./.■■^  ;!.'.;•  .y..-i.V.-.,.",  .",,,.;■«♦  it,-  *'*i  »."• 
;:,.;;'. ■^■.■::;'iiv--.\i/i.-X-'>t  .ft.  TtK^.  ir. 
.-.'.  ...- ."/.  .:.,  ..-i ■. •.^v -,■'.•  |i.  ."<  '*»   ft-.    ."•■JK    iT. 

. .  ,.v'. ;,i>.t.j.,. ■.;•,;/ .4  rji-.b»ol  ;cist  Etci-I' 


.r'V:;f 


ENQLISH  RAILWAY  DYNAMOMETJER  CAR. 


ihrongh   a    s-dvani/ed.  sheet  -ii-tHi    dtici  "hayi^tg   pvrfi^ra'tKins  Vjp- V 
polite   raeli   seat.     'I'lie   ^teiiMI  h<,-atin>»  i>ipes  are  j>laetd :al<>n!.i  the 
ontsidi.   of  the  air  d«et  an<l  heat  the  air  .heinrc:  ijt   is  adinJlted  to  : 
iliv  car.      n.inipers  are  provitltHl   for  oniindiiirji   s!,u- .atu<iiitjft'of 

:  fresh  air  adniitted ■,.;»■;..."'■■'■  '•        '■'■'"'.■  i. ''^■''-■■■■l-T' ■■■■'':■: ■'?y  f.-v-'-'-'^-':' '.:'■' 
The  ^"'jtV  i^    lighted  hy   I leetricity,  the  r.curretit   lH,inj{  oblhirted 
trotii  a  !i:cnerator  hehcd  frowj  tlie  axte. ;  An  ^  cafKlle  puwer  lanip, 
"  W'ith:  tr-'Stcd  glolK-,,  i?  iVtt.ed  in  t^ie  side  of  the  car,  «)piK)sitC  caGll 
seiati-1>i:wipr:  sligltth-  ahove^^  pass^'ngcr^s-  Ireaily-;;^ '^-:!.' :'•-/;•  = 

lllf   w'ei.a;ht.  generaf  ditneiisions.-  etci.-  atii.  *lip\v« . in;  ,t1ie  Ipt-.-. 
lowinil.taWt  :■..  ^- '■'•';■':.■.' ■;•';.■.  -■:■"■   ■':■.■..■■■'■'"■:'  ?•■.;'.■■■•■■■■■•■-   ' '  \-' .■.^'''.    rf. ':  ■' 


:^  Tiie  Nortli  Eastetn  Railway  bifingtand  iitU  rccctttly  com- 
plied a  dynamometer  car  dcsTgiicd  In"  MT/VVifeon  WvjrsidelU 
general  mechanical  engineer,  which  contains  a  ntiiriber  of  vety 
iiUcresting  features.  /    -   -^^  .  ;      .  , 

-r'J'he  draw  bar  counect's  directly  tba^large  flat  sjpn"^^^^  in 

about  the  center  of  the  undorframc,  which  consists  .of  :3o  selected 
steel  plates,  each  separated  %  rollers  so  as  to  eliiTjinqte  the  leaf 
friction.  This  spring  is  7  ft.  6  in.  long,  between  the  centers  of 
the  roller  stops  at  the  ends,  and  is  enclosed  in  a  dust  proof  box 
forming  part  of  the  stet:I  ttndcrframc  of  the  cqr.  The  center 
band  of  the  spring,  to  which  the. draw,  bar ^^fe^  is  sup- 

ported on  a  carriage  having  four  wheels  resting  on  polishea 
steel  plates.  flic  same  band,  which  is  practioally  part  of  tht 
draw  bar  extension,  carries  a  bracket  projecting  up  through  the 

'floor  of  the  car  and  carrying  at  its  nppcr  end  a  stylpgraphic  pen 
for  giving  the  record  of  tlie  .draw  bar  pivUi?    ■  ;^ 'vvV 

'  ,  The  design  and  construction  of  this  spring  was  given  the  most 
careful  attention  and  the  plates  composing  it  are  of  the  highest 
quality.  I'ach  was  separately  tested  before  being  put  into  place 
and  after  assembling  the  spring  was  very  carefuUv  calibrated  and 
found  to  give  a  uniform  rate  of  deHection..;.^^^;v-:-'' •,".';•- 

The  paper  driving  mechanism  consists  of  a  large  Wheel  3  ft. 
9.336  in.  in  diameter  tittcd  with  a  very  hard  flat  steel  tire  and 
accurately  ground  to  size,  which  rolls  on  the  rail  and  can  be 
raised  or  lowered  at  will.  It  is  located  just  inside  of  one  of 
the  trucks.  A  set  of  gears  is  provided  for  g^yirtg  different 
6|)ccds  to  the  paper  driving  rolls.       ,  .■'. 

The  recording  table  lias  ei'^ht  eleciro-magjiet'icffpns-  which  can 
i^  cbitpledup  througti  a  termiiTal  board  as  desired  »nd  give  aK 
most  any  desired  record  A  mechanical  integrator,  consisting  of  .  i 
a  horizontal,  flat,  steel  pl:»te  rotated  bV  j;earing  from  the  paper 
driving  mechanism,  over  which  is"  a  frame  supporting  a  small 
wheel  set  on  edge  and  connected  with  the  draw  bar  so  as  to 
move  across  the  flat  plate  at  a  distance  froin;  the  center  propor- 
tional to  the  pull  of  the  draw  bar,  is  provided,  :.  I'he  speed  ol 
revolution  of  the  sinall  wheel  is  a  direct  incasiirc-  of  the  work 
doiic  and  .in  electrical  eoniacl  arrangement  {teriints  iln^  record  ^ 
bj;be  riiade  upon- the  roll  of  paper. 

;  .Other  in  sir  uine  fits  in  the  car  show  cithcE  on  dials,-:Qr  by  means 
'of  the  eleetro-magiKt    pens,   a   permanent    record  of,  the   speed, 
steam   cheat  and   lx)iler  prcs?>ufc,  velocity  an<l   dit^eclion.  of  the    . 
wHivd;  time  of  taking  indii"'t<>r  ciirds,  tocatton  'of-  cnt>^  pcr- 

tiianent-  objects,  along;  tlie  line,  -bfafce  cyttnUcr;  alixitiary;,  rescr- 
voir  «r  train   pijK'   pressirre,   rcvotitrions  ^bf:  the  <^ivittg 
position  6f  the  reversing\gi-ar.  etc..   =  "    >;  ^    ''r\       . -^ 

■'liie  draw  bar  convieclion  i-  arranged  wiih .  tlie"  astial  spring 
Xiraft.gear  and  provision  is  niade  for. insetting  A'  Ve^:: so  that  the 
-d\:nam<imcter  can  be  cut  out  iif  service  if  desired;  Tlie  center 
of  the  body  of  tlie  car  is  constructed  with  ^a  shallow  bay  window 
on  both  sides  .which  permits  a  Aievv  to  be  obtained, alnio-t  ^lircctlv 
ahead.  Avith<iut  the, open iiiij:  of  tlie  xvii^dowsJ^V'  ?.  .'>  .^ 
.:.;Aii  ilhistrated  d*-\scri.ptiou  of.  this  car  wrll.be  fonod  ift  tlie  Oc- 
iobikT.;4  ii^siit?  rtf  .t.llt^; /iif;!,'//^^^^ 
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TESTING  FILES. 


It  is  practically  impossible  to  test  files  accurately  by  hand.  A 
good  file  may  take  100,000  strokes  with  little  loss  of  sharpness, 
while  one  of  poor  steel,  but  well  cut,  may  cut  as  fast  when  new, 
but  fail  after  a  few  thousand  strokes.  To  ascertain  its  quality 
accurately  it  must  be  completely  worn  out  in  the  test.  A  file 
testing  and  indicating  machine  was  invented  in  England  in  1905 
and  sample  files  from  the  leading  English  and  American  makers 
were  tested.  Some  of  these  were  worn  out  atter  filing  away  less 
than  a  cubic  inch  of  iron,  cutting  at  a  rate  of  a  cubic  inch  per 
10,000  strokes ;  the  best  file  removed  121  cubic  inches  of  metal, 
cutting  at  a  rate  of  5  cubic  inches  per  10,000  strokes. 

The  publication  of  the  results  of  these  tests  created  a  sensa- 
tion. .\  public  file  testing  department  was  established  in  Eng- 
land and  a  number  of  the  file  makers  installed  testing  machines 
and  experimented  with  their  product  to  determine  the  most 
efficient  form  of  file  tooth  and  the  most  suitable  quality  of  steel 
to  be  used.  Files  are  now  made  which  cut  at  the  rate  of  8  cubic 
inches  per   10,000  strokes,  and  as  much  as  55  cubic  inches  have 


HERBERT    FILE    TESTING    .M.\CHIXE. 

been  removed  bj'  one  side  of  a  single  file.  The  testing  machine 
makes  it  possible  to  trace  the  effect  of  slight  modifications  in 
the  manufacturing  processes.  It  also  permits  the  user  to  order 
files  on  a  basis  of  quality  and  check  the  files  supplied. 

The  machine,  shown  in  the  illustration,  automatically  tests  files 
of  any  size  from  4  to  16  inches,  drawing  a  diagram  which  in- 
dicates exactly  the  work  done  (cubic  inches  filed  away),  the 
sharpness  as  indicated  by  the  rate  of  cutting  and  the  durability 
as  indicated  by  the  number  of  strokes  taken  before  the  file  ceases 
to  cut.  The  file  is  reciprocated  against  the  end  of  a  test  bar, 
which  is  supported  on  rollers  and  is  forced  lengthwise  against 
the  file  by  means  of  a  weight  and  chain,  giving  a  constant  pres- 
sure. The  bar  is  withdrawn  during  the  back  stroke.  A  diagram 
is  made  on  a  sheet  of  section  paper  wrapped  around  a  drum, 
after  the  manner  of  a  steam  engine  indicator.  The  drum  is 
geared  to  revolve  slightly  with  each  stroke  of  the  file,  and  a 
pencil  connected  with  the  test  bar  is  moved  across  the  paper  as 
the  bar  is  filed  away.  The  result  is  a  diagram  showing  what  the 
file  does  every  minute  during  the  test. 

The  diagrams  illustrated  show  the  results  of  tests  of  foUJ 
bastard  files  made  by  well-known  makers  and  are  typical  of  the 
large  number  of  tests  that  have  been  made.  The  vertical  dis- 
tances represent  the  number  of  inches  filed  from  a  standard  test 
bar  of  annealed  cast  iron  planed  to  a  section  i  in.  square.    The 


ordinates  indicate  the  number  of  strokes  of  the  file.  In  each 
case  the  files  were  tested  until  they  ceased  to  cut,  as  shown  by 
the  diagram.  The  rate  of  cutting  at  any  period  is  shown  by  the 
slope  of  the  corresponding  portion  of  the  curve.  Curve  i  is  from 
a  file  of  good  average  quality  as  usually  supplied  by  the  best 
makers.  It  cuts  quickly,  but  soon  wears  out,  indicating  sharp 
teeth  but  poor  steel.  Curve  2  is  from  one  of  the  new  files  of 
modern  high  class  steel  with  correctly  formed  teeth.  These 
have  been  introduced  since  the  advent  of  the  file  testing  ma- 
chine. Curves  3  and  3a  are  from  the  two  sides  of  another  file. 
Durability  was  fairly  good,  but  rate  of  cutting  slow,  showing 
good  steel  but  bad  teeth.  Curve  4  is  from  a  bad  file.  It  will 
be  seen  that  file  No.  2  cut  five  times  as  fast  when  new,  lasted 
16  times  as  long,  and  did  46  times  as  much  work  as  file  No.  4. 

Special  importance  attaches  to  the  rate  of  cutting  because  of 
its  bearing  on  the  wages  cost  of  a  given  quantity  of  work.  The 
expenditure  in  files,  wages,  and  establishment  charges,  incurred 
in  filing  away  100  cubic  inches  of  metal  with  a  given  make  of  file 
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STROKES 
TYPICAL    DI.\GRAMS    OF    TESTS    OF    FILES. 

is  the  best  test  of  its  efficiency  and  is  given  in  shillings  by  the 
following  formula: 

L(100  — D)         380 

C  =^ 1 in  which 

I  R 

L  =  list  price  of  a  file. 

!)■-:=  discount  off  list. 

I  =  total  inches  filed  away  by  both  sides  of  file  (from  diagram). 

R  =:  mean   rate  of  cutting  (inches  per   10,000  strokes,   from  diagram).    The 

formula  assumes  that  the  workman  is  rated  at  one  shilling  per  hour 

(wages  and  establishment  charges). 

If  file  No.  2  was  sold  at  40  per  cent,  and  file  No.  3  at  60  per 
cent,  off  Sheffield  list,  the  total  cost  of  filing  away  ico  cubic 
inches  of  iron  would  be :  with  file  No.  2,  4  pounds  16  shillings 
($23.32)  ;  with  file  No.  3,  13  pounds  ($63.18). 

Files  to  be  tested  should  be  selected  from  the  lot  and  should 
not  be  "samples."  Both  sides  should  be  tested  as  there  is  often 
a  considerable  difference  in  two  sides  of  the  same  file. 

We  are  indebted  for  this  information  to  Edward  G.  Herbert, 
Ltd.,  engineers  and  machine  tool  makers,  Rosamond  street  East, 
Manchester,  England,  who  manufacture  the  testing  machines 
and  make  a  specialty  of  testing  files  for  makers  and  users. 


December,  190^ 
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m  Boltt  ts  Utc  BIb(>c  Xuu  ud  Bsitk;  Kat 
NEW  TYPE  OF   ARCH   BAR  TENDER  TRUCK — CANADIAN   PACIFIC  RY. 


TENDER  TRUCK. 


Canadian    Pacific    Railway. 


The  Canadian  Pacific  Railway  is  equipping  the  Pacific  type  lo- 
comotives, which  it  is  building,  with  a  new  type  of  arch  bar  ten- 
der truck.  The  trucks  formerly  used  were  of  the  ordinarj'  arch 
bar  type  and  considerable  difficulty  was  experienced  due  to  the 
breaking  of  the  arch  bars,  especially  the  lower  ones,  during  the 
severe  winter  weather.  Column  bolts  were  also  broken  and  the 
threads  sheared  off  at  the  ends  due  to  hard  track  conditions.  To 
overcome  this,  and  at  the  same  time  make  an  easier  riding  truck, 
the  design  was  changed  to  permit  the  use  of  coil  springs  over  the 
journal  boxes.  The  cast  steel  column  castings,  as  shown  in  the 
illustration,  are  carefully  designed  to  support  or  reinforce  the 
arch  bars  at  the  bended  portions  where  they  usually  fail.  Short 
column  and  journal  bolts  are  used  in  place  of  long  ones  to  insure 
the  parts  being  drawn  together  more  securely  and  to  facilitate 
repairs.  A  lug  or  projection  is  cast  on  the  column  castings  from 
which  the  brakes  are  hung.     Simplex  bolsters  are  used. 


Time  Not  Ripe  for  General  Electrification. — Nor  does  the 
writer  believe  that  the  time  is  ripe  for  the  electrification  of 
steam  roads  at  large;  indeed,  the  electrical  enthusiasts  woild  be 
hard  put  to  it  if  called  upon  to  show  reason  for  the  electrifica- 
tion of  many  branch  steam  lines  carrying  a  small  tonnage  at  in- 


frequent intervals.  There  are,  however,  certain  divisions  of  our 
steam  railways  which,  either  on  account  of  their  broken  profile  or 
heavy  traffic,  offer  an  opportunity  to  introduce  a  superior  type 
of  motive  power  which  will  effect  such  economies  in  operation  as 
to  provide  adequate  return  on  the  investment  required  for  the 
electrification.  There  are  still  other  divisions  where  a  much 
desired  increase  in  the  track-tonnage  capacity  can  only  be  ef- 
fected by  double  tracking  so  long  as  the  steam  locomotive  is 
adhered  to  as  the  type  of  motive  power  used.  Double  tracking 
a  mountain-grade  division  is  often  a  matter  of  enormous  ex- 
pense, and  electrification  of  the  single  track  may  relieve  the 
present  traffic  congestion  at  a  moderate  cost. — Mr.  A.  H.  Arm- 
strong before  the  Atner.  Inst.  Elect.  Engineers. 


Club  Houses  on  the  Southern  Pacific  Railroad. — The 
Southern  Pacific  Railroad  is  building  a  number  of  club  houses  at 
division  points  along  its  lines  in  Nevada,  California,  Arizona, 
New  Mexico  and  Texas.  These  clubs  are  for  the  use  of  em- 
ployees of  all  classes  and  include  the  usual  club  facilities  and  in 
addition  have  a  number  of  bedrooms  arranged  so; that  they  may 
be  darkened  during  the  day.  No  dues  are  demanded  from  mem- 
bers and  a  very  small  charge  is  made  for  the  use  of  the  dormi- 
tories and  bath  rooms.  Outside  of  this,  which  hardly  covers  the 
maintenance  charges  of  these  quarters,  the  railroad  company 
pays  all  the  bills.  These  clubs  are  proving  to  be  very  popular 
and  are  said  to  be  an  excellent  thing  from  all  points  of  view. 
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VANADIUM  STEEL.* 


By  Mr.  J.  Kent  Smith.! 


When  some  \ears  ago  the  statement  was  recorded  that  the  ad- 
dition of  vanadium  to  steel  strengthened  the  latter,  the  assevera- 
tioQ  did  not  appeal  much  to  practical  man  for  many  reasons,  two 
of  which  were :  that  vanidium  was  looked  upon  as  an  exceed- 
ingly rare  metal  which  was  quite  inaccessible  tor  use  in  indus- 
trial operations,  and  that  the  extraordinary  properties  which 
vanadium  conferred  on  steel  in  addition  to  strengthening  it  were 
not  even  hinted  at;  in  fact,  it  is  only  in  very  recent  times  that 
the  chief  benefit  conferred  upon  steel  by  the  correct  addition  of 


COMPABATIVE   TESTS   ON     VANADIUM    AND    CaRBON    SteEL    .SPRINGS.      JESTED    BY 

■:  \,  -;:'.'■,':'::::/.■-  tHZ  American  Locomotive  Company. 

The    Vanadium    spring    was    tested:       The   Carbon   spring  was  tested: 

1.  To    62,700    lbs.    with    34"    centers.        1.    To    44,000    lbs.    with    36"    centers. 

2.  To  92.000     "         "      36"         "  2.  To  89,280     "         "      36" 

3.  To   94.000     "  "      36"  "  3.   To   84,520     "  "      36" 
On     second    test    elastic     limit    was       4.  To   89,280     "         "      36" 

reached  at   85.000  lbs.    or   234.600  On    second    test,    elastic    limit    was 

lbs.    fibre    stress    with    permanent  reached  at  65,000   lbs.   or   180.000 

set  of  .48".  lbs.    fibre    stress    with    permanent 

The    third    test    was    repeated    three  set  of  1.12". 

times   without    the    least   variation  On  third  test,  it  took  an  additional 

from    recorded   heights.  set    of    .26",    and    on    fourth    test. 

Type   "D."   Vanadium  Spring  -Steel.  plates    1.    2.    3.    8,    9,    10,    11.    18 

failed  at  the  center. 

Static  test  on  piece  cut  from  leaf  of  spring: 

Elastic   limit    227,100 

Ultimate    strength    ,..:^. 237,500 

Ratio .'.  ^v 96% 

Klongation.   2" 10% 

Contraction    of    area 35% 

FIG.    I. 

vanadium  has  been  recognized  at  all,  that  is,  that  of  endowing  it 
with  extreme  vitality,  or  phenomenally  high  resistance  to  the  fa- 
tigue produced  by  repeated  stresses  and  strains  which  in  the  end 
cause  its  fracture,  although  they  may  singly  be  below,  the  elastic 
limit  of  the  metal.  |lven  now  this  fact  has  not  received  the  full 
amount  of  recognition  which  it  deserves. 

Recent  discoveries  have  caused  vanadium  to  pass  entirely  from 
the  domain  of  the  rare  metals  to  the  position  of  a  metal  which  is 
readily  obtainable  in  any  quantities  and  at  a  price  which,  con- 
sidering the  small  proportion  necessary  to  be  used,  does  not  put 
any  obstacle  in  the  way  of  its  employment  in  steels  of  even  a 
moderately  high  grade. 

An  immense  deposit  of  vanadium  ore,  of  a  grade  which  was 
never  hitherto  suspected  to  exist,  or  even  to  be  capable  of  ex- 
istence, has  been  developed,  and  is  now  being  worked.  Vana- 
dium is  commonly  alluded  to  as  a  rare  metal,  but  this  denomina- 

•  Fi'om  a  paper  presented  before  the  Railway  Club  of  Pittsburg,  Sept.  27, 
1907. 
t  Chief  met.illurgist,  American  Vanadium  Company. 


tion  is  correct  in  a  limited  sense  only.  Scientifically  the  descrip 
tion  is  entirely  inaccurate,  as  vanadium  is  one  of  the  most  widel' 
distributed  of  the  elements  known  to  us ;  but  in  its  general  form 
of  distribution  it  occurs  only  in  such  minute  quantities  as  t 
render  any  idea  of  its  commercial  extraction  from  such  source 
utterly  impracticable.  It  is,  however,  exceedingly  rare  to  fin. 
concentrated  sources  of  vanadium  in  any  quantity,  so  rare,  ii: 
fact,  that  the  deposit  previously  spoken  of  may  be  reckoned  a 
unique. 

It  is  a  silvery  white,  readily  oxidized  metal  of  a  very  high  fus 
ing  point.  Its  alloy  with  iron,  however,  in  the  proportion  of 
approximately  two  pavts  of  iron  to  one  of  vanadium  possesses 
a  melting  point  much  below  that  of  steel,  and  it  is  in  this 
form  that  the  metal  is  marketed  for  the  use  of  the  steel  manu 
facturer.  No  difficulties  in  its  employment  are  found,  provided 
that  reasonable  precautions  are  taken  in  its  addition. 

It  will  be  necessary  in  the  first  place  for  me  to  allude  briefly 
and  generally  to  the  micro-structure  of  the  ordinary  engineering 
steels,  or  such  steels  as  those  which  arc  known  to  metallurgist> 
as  "sub-saturated."  Carbon  is  a  necessary  constituent  of  all 
steels,  but  this  carbon  is  not  held  in  mere  solution  in  the  steel 
nor  is  it  disseminated  in  the  steel  in  an  elementary  condition. 
The  ground  work  of  the  steel  may  be  said  to  consist  of  a  carbon- 
less iron  of  a  greater  or  less  degree  of  purity,  and  the  properties 
of  different  forms  of  this  carbonless  iron,  and  their  structure 
both  from  an  intercrystalline  and  intracrystalline  point  of  view, 
must  first  be  considered  both  chemically  and  physically.  Such 
carbonless  iron  is  known  generically  as  ferrite.  In  the  steel  the 
carbon  itself  is  combined  chemically  with  another  proportion  of 
iron  forming  the  chemical  compound  carbide  of  iron,  a  molecule 
of  which  contains  three  atoms  of  iron  and  one  atom  of  carbon. 
This  chemical  compound  alloys  itself  with  more  carbonless  iron, 
each  molecule  taking  to  itself  twenty-one  more  atoms  of  iron  to 
form  the  eutectoid  known  as  pearlite.  The  particles  of  this  pearl- 
ite  alloy  are  distributed  in  pieces  of  greater  or  less  size  through 
the  main  ground  work  of  ferrite,  their  size,  distribution,  etc., 
varying  according  to  the  last  heat  put  upon  the  steel  under 
"work,"  the  rate  of  cooling,  and  so  forth.  From  the  foregoing 
it  will  be  seen  that,  having  careful  reference  to  atomic  weights, 
etc.,  a  steel  containing  .89  per  cent,  of  carbon  would  completely 
consist  of  pearlite,  there  being  no  excess  of  carbonless  iron; 
such  a  steel  would  be  called  "saturated."  If  the  carbon  percent- 
age exceeds  this  amount  there  would  be  an  excessive  quantity  of 
carbide  of  iron  over  that  required  to  form  pearlite,  and  this  steel 
would  be  called  "supersaturated."  But  only  the  subsaturated 
steels  interest  us  at  pVesent  from  an  engineering  point  of  view. 

It  has  already  been  said  that  vanadium  is  a  readily  oxidiz- 
able  element.  Amongst  the  metals  it  stands  very  high  on  the 
list  with  regard  to  its  avidity  for  oxygen ;  so  great  is  this  avid- 
ity that  under  suitable  temperature  conditions  it  will  decompose 
the  oxides  of  iron  and  manganese.  It  is  within  the  province  of 
the  steel-maker  to  insure  the  practical  absence  of  these  oxides 
by  normal  means,  but  the  addition  of  vanadium  insures  the  com- 
plete elimination  of  the  last  traces,  thereby  ridding  steel  of  one 
of  its  most  dangerous  poisons.  As  their  removal  is  effected  by 
conversion  into  a  light  and  readily  fusible  oxide  of  vanadium 
which  immediately  passes  into  the  slag,  no  danger  of  the  "dry- 
ness" attending  the  use  of  some  deoxidizing  agents  is  encoun- 
tered. But  even  more  important  is  the  fact  that  vanadium  also 
eliminates  combined  nitrogen  in  the  form  of  a  stable  nitride. 

Aside  from  the  benefits  derived  from  the  cleansing  action  of 
vanadium  (which  work  be  it  noted  is  accomplished  at  the  ex- 
pense of  the  ultimate  vanadium  content  of  the  steel)  there  are 
many  other  points  to  be  observed.  The  solid  solution  of  vana- 
dium in  ferrite  causes  this  ferrite  to  become  much  tougher  from 
an  intracrystalline  point  of  view,  and  furthermore  promotes  the 
close  interlocking  of  these  crystals.  Incidentally  the  ferrite  crys- 
tals in  themselves  become  somewhat  stronger  from  a  purely 
tensile  point  of  view. 

The  main  practical  application  of  this  fact  lies  in  the  em- 
ployment of  vanadium  in  steel  castings.  It  will,  I  think,  be  gen- 
erally admitted  that  the  great  majority  of  castings  fail  in  service 
through  their  inability  to  withstand  the  disintegrating  effect  of 
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repeated  stresses  rather  than  to  any  original  want  of  static 
ircngth  and  ductility.  This  lack  of  endurance  cannot  possibly 
')e  gauged  by  any  static  test. 

Further,  vanadium  ferrite  offers  greater  resistance  to  the 
passage  through  it  of  carbides  than  does  plain  ferrite,  thus  ren- 
dering the  vanadium  steels  particularly  suited  to  the  great  im- 
provements conferred  by  judicious  tempering,  while  it  further- 
more renders  the  tempering  limitations  wider.  These  two  points 
assume  great  practical  importance. 

Another  portion  of  the  vanadium  enormously  strengthens  the 
pearlite  alloy,  raising  its  elastic  limit  especially,  and  in  addition 
promotes  the  cohesion  of  this  alloy  with  ferrite.  From  these 
facts  the  explanation  is  readily  seen  as  to  why  the  strengthen- 
ing effect  of  vanadium  increases  rapidly  as  the  proportion  of 
elements  other  than  iron  (such  as  carbon,  nickel,  chromium, 
manganese,  etc.)  rises  to  the  limits  allowable  in  engineering 
steels,  which  limits  are  fixed  by  other  considerations  which  it  is 
needless  for  me  to  entei*  into. 

The  following  table  illustrates  the  effects  of  vanadium  in  in- 
creasing the  static  strength  of  material : 

Ultimate 

Elastic  tensile     Elonga-  Reduc- 

RoUed    Bars    I'ntreated.                   limit.              stress.         tion  tion 

Lbs.  per  Lbs.  per  on  2  in.  of  area, 

sq.  in.              sq.  in.   Per  cent.  Per  cent. 
Crucible    Steels   0.20%    Carbon: 

Plain    Carbon-manganese 35,840            60,480          35  60.0 

-f- 0  5  per  cent,   chromium 51,296            76,160         33  60.6 

+  1.0            '•                   "          56,000            85,568          30  57.3 

-1-0.1            "          vanadium 63,840            77,052          31  60.0 

-j-0.15          "                   "          68,096            81,760          26  59.0 

+  0.25          "                   "          76,384            88,032          24  59.0 

■^  \?5         •'         vanadiZ*  "^  f" '    ^^'^^^         ^^^'^^*         24  56.6 

'^oL         "         vanadi'^}--«0'«6         135.296         18.5         46.3 

Or<cn-hearth  Steel?  0.3%  Carbon: 

Plain   carbon-maneancse    39,648  72,128         34  52.6 

■'  "       -f-  l.f*  per  cent.  ) 

Chromiun-.       +  0.15         "         [    77,056         116,480         25  56.5 

Vanadium  ) 

Crucible  Steels  0.2^   Carbon: 

+  5%    Nickel    Steel 58,240  94.080  24  50.0 

"  "       +.25%    vanadium 116.700         129,700         20.5         52.4 

It  may  be  said  what  is  now  generally  recognized,  that  it  is  not 
lack  of  successful  resistance  of  steel  to  one  steadily  applied 
strain  which  causes  that  steel  to  fail  in  the  huge  majority  of 
instances,  but  rather  its  steady  deterioration  under  the  demoral- 
izing effect  of  strains   which,  though   in   themselves   very  much 


less  severe,  are  continually  repeated.  A  true  factor  of  safety 
can  only  be  arrived  at  by  consideration  of  both  the  useful 
strength  of  the  material  (which  useful  strength,  be  it  noted,  is 
represented  by  the  elastic  limit  and  not  by  the  ultimate  stress 
required  to  break  the  metal)  and  its  ability  to  withstand  dete- 
rioration under  repeated  stresses  and  strains,  both  statically  and 
dynamically  applied.  The  absolute  pre-eminence  of  vanadium 
steels  in  resisting  such  deterioration  has  been  thoroughly  estab- 
lished as  the  result  of  many  thousands  of  dynamic  tests  made 
under  all  kinds  of  conditions.       '       ••^■''.  '' 

Table  No.  i  also  illustrates  the  high  combinations  of  static 
and  dynamic  excellence  obtainable  by  oil-tempering  the  vana- 
dium compound  steels,  while  table  No.  2  illustrates  the  great 
effect  of  vanadium  on  the  improvement  in  strength  due  to  oil 
tempering.  Vi-'-'t- 

Table  No.  3  enumerates  some  of  the  leading  types  of  vanadium 
steel  in  general  use  and"  the  applications  to  which  these  various 
steels  are  put.  Type  "A"  and  its  milder  variants,  "B"  and  "C." 
have  already  been  sufficiently  spoken  of. 

The  tempered  type  "D"  steel  is  exceptionally  suited  for  the 
manufacture  of  springs,  as  will  be  seen  from  the  diagram  (Fig. 
i)  illustrating  the  results  of  comparative  tests  of  vanadium  and 
carbon  steel  railway  springs  made  by  an  independent  examiner. 
These  springs  were  i6-leaf  locomotive  springs  made  to  a  stand- 
ard design.  It  may  be  said  that  a  new  "carbon  steel"  spring 
was  tested,  but  that  the  vanadium  steel  spring  tested  had  al- 
ready been  subjected  to  gross  distortion;  its  great  superiority, 
however,  even  under  the  circumstances,  is  amply  demonstrated. 
Variants  of  this  class  of  steel  in  a  softer  condition  than  that 
pertaining  to  a  spring  are  particularly  applicable  to  the  prepara- 
tion of  rails,  tires,  solid  wheels,  etc..  a  metal  of  great  strength, 
high  resistance  to  shock,  impact,  repeated  stresses  and  of  a  struc- 
ture highly  resistant  to  abrasion  being  attainable  by  direct  means. 

Time  will  not  permit  me  to  go  with  any  semblance  of  detail 
into  the  subject  of  case-hardening.  As  the  object  of  case-hard- 
ening is  to  obtain  an  article  which,  although  it  has  an  exceed- 
ingly hard  surface,  at  the  same  time  shall  have  a  tough  resistant 
core,  it  naturally  is  inadmissible  to  case-harden  any  steel  Which 
in  itself  "takes  a  temper"  as  the  result  of  quenching.  1  he  great 
increase  in  strength  due  to  quenching  mild  vanadium  steel  is  il- 


TABLE   XO.    1. 


Carbon 
"Axle" 
TeM.  Steel. 

Yield  point,  lbs.  per  sq.  in 41,330 

Ultimate  stress,  tensile  strength  in 

lbs.   per   sq.   '.n 65.840 

Ratio     62% 

Elongation   on  2   in 42% 

Contraction   of  area 61  % 

Torsional    twists    £■  2.6 

Alternating    bends     10 

Pendulum  impact,  fiot  pounds....  12.3 
Alternatinjj  impact,  Xo.  of  stresses  960 
Fallincr    weiRnt    on    notched    bar, 

number    of    blows    25 

Rftarv  vibrations,   number  of  rev- 
olutions        6,200 


Vanadium 
Vanadium     Gear 
Vanadium  Crank       Steel, 
Axle"     Shaft  Continual 
Steel,       Mesh, 
Type  A     Tvpe  A 

No.  2.       No.  3. 
110,100     224,000 


Nickel     Steel 
"Axle"  Type  A 
Steel.       No.  1. 
49,270     63,570 


87.360     96,080     127,800     232.7.50 


.■)0  /O 

34% 
58% 
3.2 
12 
14 
800 


66% 
33% 
61% 
4.2 

18 
16.5 

2,700 


35  69 

10.000      67.500 


87% 
20% 
58% 

2.5 
10 
12 

1,850 

76 


96% 
11% 
39% 
1.8 

6 

6 

800 


TABLE   NO.   2. 

Elastic  Ult.  Tens.     Elon- 

Limit  Strength  gation 

Lbs.  Per  Lbs.  Per  %  on 

Crucible    Steel.                      .„    ,              Sq.  In.  Sq.  In.  2  inch. 

•Carbon    Steel   as   Rolled  ..■..  .v .'..61,100           82,700  24 

Oil   Temnered 71,460           91,800  17 

Chrome    Vanadium    Stee!    as    Rolled...    90,500  135,300  18.5 

"                  "                 "      Oil     Temp'd.  141,000  147,000  17 

Nickel  Vanadium    SteeJ   as  Rolled 116,700  129,700  20.5 

"      Oil  Tempered.  179.900  185,300  14.5 

•  N.    B. — The   Carbon    Steel    was   made    in    the    crucible  from    a 


"base"  and  therefore  shows  higher  results  than  would  be  expected 
nary  open   hearth   practice.  '■'_ 


Reduc- 
tion 
Area 
%      •■ 

49.7 

52.3 

46.3 

57.0 

52.4 

50.5 
Swedish 
in  ordi- 


TABLE   NO.    4. 

■  Vanadium 
Low  Carbon 
Steel  as  Rolled. 

Elastic  limit    (lbs  per  sq.   in.) 44,790 

Uilimate  tensile  streiigth   (lbs.  per  sq.  in.)         55,990 

Elongatior.   on    2    in 45% 

Reduction   of   area    69% 


The  Same 
Steel  Quenched 
in  Water 
from  850°  C. 
78,390 
100,800 
22% 
60% 


TABLE  NO.   3. 


Type. 


A   *. 


I 


Composition. 


Applications. 


Heat  Treatment. 


(Carbon    .  . . 

Manganese 

!  Chromium. 

I  v'anadium  . 


25— .30%  Light    axles,    connect-  Anneal  at  800"  C.  for 

4  — .6   %,      ing    rods,    side    and       one    to    two    hours. 

1%       main    rods,    driving!     cool  in  air  or  ashes. 

16 — .18%       axles,  piston  r.M\s.    [ 


A  ». 


Carbon  . . .  .25 — .30%  Crank  shafts,  trans-  Quench  from  900°  C. 
Manganese  .4  — .5  %  mission  parts,  crank  in  lard  or  fish  oil 
Chromium.  1%       pins.  and  anneal   at   550" 

Vanadium.  .16— .18%,  ,      C.     for     J4     to     2 

-^  I     hours  in  air. 


Carbon  . . . 
Manganese 
Chromium. 
Vanadium . 


•25 — .30%'  Gears  in  constant  Quench   from  D.'iC  C. 

4  — .5  %       mesh.  in    lard    oil    and   let 

down  at  S«0°  C. 
for  J4  to  !i  hours 
preferably  in  lead 
bath.    Cool  in  air. 


1% 
.16— .18% 


B 


Carbon   . . . 
Manganese 
Chromium 
V'anadium 


I  Carbon     .  . . 
I  Manganese 
I  Chromium 
I  Vanadium 


.2  %  Axle    wort,     hammer  Normal. 
■  3 — .4   %,      rods       and       where 
.5  %      torsion   is  of  great 
.12%,      moment,    bolt   steel.  = 

2    %   Intermediate     steel.;  Normal. 

4   %,      useful     for     car 

.8  %l      axles,  holding  bolts,' 

. . . .  .16%!      etc. 


:^?."^-" 


Carbon 
Manganese 
(Thromium 
Vanadium 


■45 — .55%  Solid  wheels  for  rail- 

.8  — 1.0%  ways,    gun    barrels, 

1.25%  crank  pins. 
.18% 


D    2. 


Carbon  . .  .45 — .55%  Springs  for  automo- 
i  Manganese. 8  — 1.0%  bile,  carriage  and 
!  Chromium  1.25%       locomotive  work. 

Vanadium  .18% 


E    . 


n^^--- 


.<\nneal  at  800°  C.  for 
one  hour,  cool 
slowly,  taking  great 
care  not  to  chill  or 
to  pass  irom  800° 
to  600°  too  quick. 

Quench  in  oil  from 
900^  C.  and  draw 
back  at  400°  to 
450°  C.  in  Kad 
bath  p  r  e  f  c  r  red. 
Cool  m  air. 


;  Carbon      ...12 — .16%jCase    hardening    steel 
;  Manganese  .8  %<      for   all   engine   and 

1  Chromium  .3   %       machine  parts. 

Vanadium .12% 


Regular   case   harden- 
ing process. 


Remark.^.-  .All  steels  to  be  as  pure  as  possible  from  sulphur  and  phos- 
phorus. .Sulphur  may  go  to  .035%  without  detriment.  With  phosphorus  at 
.02%  silicon  may  be  .15%  in  D  and  .10%  in  A,  B,  C,  With  phosphorus  at 
■  OS'-o  silicon  should  not  exceed  .05%  to  .06%>  in  A,  B,  C.  or  .1%  in  D 
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lustrated   in   table   No.   4  and   its  power  of   toughening  carbides 
has  been  dealt  with. 

Taking  advantage  of  these  points,  the  outside  carburizing  and 
the  quenching  of  special  mild  vanadium  steel  leads  to  results 
which  are  unapproachable  when  combinations  of  resistance  to 
wear,  strength,  and  toughness  are  considered. 


A  SENSIBLE  TENDER  STEP. 


The  Canadian  Pacific  Railway  has  recently  adopted  as  stand- 
ard the  tender  step,  shown  in  the  illustrations.  The  two-inch 
holes  in  the  step  allow  the  snow  and  ice  to  fall  through,  while 


TENDER    STEP C.'\NAU1.\N    PACIFIC    RAILWAY. 

the  small  projections  or  lugs  afford  a  secure  foothold.  The  high 
flanges  prevent  the  feet  from  slipping  over  the  ends.  Those  who 
have  occasion  to  climb  aboard  engines  or  tenders,  especially  dur- 
ing winter  weather,  or  when  the  light  is  poor,  will  readily  ap- 
preciate the  good  features  of  this  design. 


TO  PROMOTE  THE  RESUMPTION  OF  NORMAL 
BUSINESS  CONDITIONS. 


.•\t  a  meeting  of  the  Board  of  Directors  of  The  Merchants' 
Association  of  New  York,  Thursday,  November  21st,  the  follow- 
ing resolution  was  unanimously  adopted: 

Kesolved,  That  the  Board  of  Directors  of  the  Merchants'  Association  of 
New  York  submits  the  following  views  and  recommendations  concerning 
the  present  financial  situation  for  the  consideration  of  its  members  and 
others,  hoping  thcreoy  to  promote  the  common  welfare  and  to  accelerate 
the  resumption  ot  business  imder  normal  conditions,  viz.: 

1.  The  chief  present  diiTiculty  is  stringency  caused  by  the  hoarding  of 
the  circulating  medium  of  the  country. 

;;.  All  fin-incial  leaders  and  practically  all  banking  institutions  have 
united  in  urging  the  people  to  cease  this  liaardii\g  and  to  restore  the  circu- 
lating medium  to  its  customary  channels  and  uses. 

3.  The  banks,  above  all  others,  should  set  the  example  thus  implied; 
some  of  them  have  dene  so,  but  many  are  alleged  to  be  doing  just  what  they 
condemn  in  others.  For  example,  some  are  known  to  be  holding  cash 
reserves  ranging  from  two  to  five  times  the  normal  ratio. 

4.  The  purpce  of  a  surplus  or  cash  reserve  is  for  use  in  time  of  need; 
to  withhold  it  fr.-im  such  use  is  to  defeat  its  true  purpose,  tends  directly  to 
intensify  the  condition  which  it  should  alleviate,  and  is  a  selfish  effort  to 
protect   the   individual   bank  at   the  expense   and   to   the    injury   of  the   banks 

collectively. 

5.  Checks  payable  "Through  Clearing  House  only"  are  useful  for  local 
settlements,  but  do  not  pay  nonlocal  debts.  The  business  of  all  large  man- 
ufacturing and  mercantile  concerns  is  chiefly  non-local,  and  cannot  go  on  if 
local   funds  arc  everywhere  tied  up.     Interstate  exchange  is  essential  to  the 


conduct  of  interstate  business,  and  this  constitutes  the  greater  part  of  our 
domestic  exchanges.  Provision  for  the  settlement  of  local  indebtedness  is 
helpful,  but  provision  for  the  settlement  of  non-local  indebtedness  is  essen- 
tial, and,  therefcre,  still  more  helpful. 

6.  If  all  concerned  and  in  all  parts  of  the  country  will  recognize  and 
act  upon  these  selt-evidtnt  conditions  which  underlie  our  commercial  and 
financial  system;  if  each  corporation,  bank  and  individual,  instead  of  hoard- 
ing currency,  will  pay  it  out  or  deposit  it  in  bank,  and,  instead  of  deferring 
settlement<:,  will  pay  every  account  as  promptly  as  possible,  then,  as  pre- 
dicted by  Secretary  Cortelyou  in  his  notable  address  to  The  Merchants' 
Association  on  the  t4th  inst.,  there  will  be  "within  twenty-four  hours  an 
almost  complete  resumption  of  business  operations,"  and  the  present  strin- 
gency wiP  become  a  thing  of  the  past. 

7.  Our  crops  are  large,  cur  mining,  manufacturing  and  commercial 
facilities  greater  than  ever  before,  our  transportation  facilities  overtaxed  to 
handle  thv-"  business  which  is  offered  to  them,  our  population  is  larger  and 
its  consuming  power  greater  than  at  any  previous  period,  and  no  undue 
accumulation   of   mtrchandise   is   known  to   exist. 

8.  .\o  comparison  can  fairly  be  made  between  the  sound  basic  conditions 
prevailing  to-day  and  the  unsound  conditions  which  obtained  in  1893.  Wc 
are   now    firmly   on   a   gold    basis,    with    an   overflowing   National    Treasury. 


K- 
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DETAILS   OF  TENDER   STEP. 

Tile  recent  trouble  has  been  attributed  to  an  '"excess  of  prosperity."  Wise 
legislation  by  Congress  to  make  our  currency  elastic  enough  readily  to 
respond  to  business  conditions  may  confidently  be  looked  for  this  winter. 
With  all  of  these  favoring  conditions  the  onward  march  of  our  national 
prosperity  will  surely  be  resumed  without  delay. 

9.  Let  every  good  citizen,  solicitous  of  the  welfare  of  our  country,  do 
his  best  tn  accelerate  the  return  to  normal  conditions  by  continuing  his 
business  operations  without  alarm  and  by  assisting  in  the  present  move- 
ment to  bring  all  the  money  now  lying  idle  into  active  circulation,  and  all 
will  be  well. 


INCREASE  OF  WEIGHTS  ON  LOCOMOTIVE  DRIVERS. 


Mr.  H.  W.  Willie,  assistant  superintendent  of  the  Baldwin 
Locomotive  Works,  presented  a  discussion  on  the  steel  rail  speci- 
fications at  the  last  annual  meeting  of  the  American  Society  for 
Testing  Materials,  which  included  some  very  interesting  figures 
concerning  the  increase  in  total  weight  and  weight  on  drivers 
of  locomotives  built  at  the  Baldwin  Locomotive  Works  for  a  pe- 
riod of  22  years.  This  data  was  presented  in  the  form  of  curves 
for  different  classes  of  locomotives  and  showed  that  the  increase 
in  total  weight,  weight  on  drivers,  and  average  weight  per  axle 
for  the  American  type  locomotive  had  increased  steadily  from 
1885  to  1905,  when  it  reached  a  ma.ximum,  and  had  since  fallen 
off.  All  other  classes  are  still  increasing,  although  the  per- 
centage of  increase  is  falling  somewhat.  The  maximum  average 
total  weight  for  the  American  type  was  shown  as  132,000  lbs.; 
average  weight  on  drivers,  90,000  lbs. ;  and  weight  per  driving 
axle  45,000  lbs.  Similar  data  for  lo-wheel  locomotives  shows 
that  they  have  increased  from  87,000  to  161,000  lbs.  total  and 
from  65,000  to  122,000  lbs.  weight  on  drivers  and  from  21,900  to 
40,600  lbs.  per  driving  a.xle.  Mogul  or  2-6-0  type  increased  from 
85,000  to  154,000  lbs.  total,  from  70,000  to  133,000  lbs.  weight  on 
drivers  and  from  23,500  to  44,000  lbs.  weight  per  driving  axle. 
Consolidation  locomotives  increased  from  112,000  to  200,000  lbs. 
total,  from  97,000  to  179,000  lbs.  weight  on  drivers  and  from 
23,250  to  44.750  lbs.  weight  per  driving  axle. 

The  maximum  axle  load  in  1885  was  24,000  lbs.  and  in  1907  it 
was  53,900  lbs.  The  average  axle  weights  of  all  types  of  loco- 
motives has  increased  112  per  cent,  in  the  22  years. 
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ATLANTIC   TYPE  LOCOMOTIVE   WITH    WALSCHAERT   VALVE    GEAR — NEW   YORK,   NEW    HAVEN   &   HARTFORD  RAILROAn. 


ATLANTIC  TYPE  LOCOMOTIVES. 


New  York,  New  Haven  &  Hartford  Railroad. 


On  page  429  of  the  Noveniber  issue  of  this  journal  appeared 
an  illustrated  description  of  a  Pacific  type  locomotive,  30  of 
which  have  recently  been  put  into  service  on  the  New  York,  New- 
Haven  &  Hartford  Railroad.  In  that  article  will  be  found  a 
brief  outline  of  the  service  for  which  those  locomotives  were  de- 
signed, in  which  it  was  erroneously  stated  that  the  trains  hauled 
by  those  engines  were  operated  on  a  schedule  of  five  hours  be- 
tween New  York  and  Boston,  a  distance  of  232  miles.  The  Pa- 
cific type  locomotives  are  actually  intended  for  service  on  the 
six-hour  trains,  weighing  550  tons  or  more,  and  for  the  five-hour 
trains,  of  which  there  are  four  each  way,  each  day,  an  Atlantic 
type  locomotive  has  been  designed.  The  first  order  of  twelve  of 
this  type  is  now  being  delivered  by  the  American  Locomotive 
Gimpany. 

The  demand  for  these  locomotives  originated  from  the  same 
causes  as  mentioned  in  connection  with  the  Pacific  type,  that  is, 
the  lack  of  steam  making  capacity  of  the  ten-wheel  type,  which 
has  heretofore  been  used  in  this  service,  whenever  it  was  neces- 
sary to  increase  the  train  above  its  normal  weight. 

These  locomotives  are  duplicates  of  the  Pacific  type  in  many 
details  and  differ  from  that  design,  in  addition  to  the  wheel 
arrangement,  largely  in  the  following  particulars:  An  extended 
wagon  top  type  of  boiler  is  used  instead  of  the  straight  type;  2 
in.  flues  are  installed  in  place  of  2%  I  the  flues  are  but  16  ft.  10 
in.  long  in  comparison  with  20  ft.  6  in. ;  the  cylinders  are  21  x  26 
in.  instead  of  22  x  28  in.  and  the  drivers  have  a  diameter  of 
79  in.  in  place  of  73  in.  « 

These  changes  are  so  inter-related  as  to  give  very  nearly  the 
same  ratios  as  were  obtained  on  the  larger  design.  The  reduc- 
tion in  size  of  cylinders  and  increase  in  diameter  of  drivers  re- 
duces the  tractive  effort  to  24,700  lbs.,  which  gives  the  same 
ratio  of  adhesion  as  is  obtained  with  31,600  lbs.  tractive  effort 
on  the  Pacific  type.  The  cutting  off  of  3  ft.  8  in.  in  flue  length, 
in  spite  of  the  increased  number  of  flues,  reduces  the  total  heat- 
ing surface  by  nearly  700  sq.  ft.,  although  the  grate  area  remains 
the  same.  This  has  had  the  effect  of  slightly  altering  the  ratios 
concerned  with  t-he  heating  surface  and  increases  the  B.  D.  factor 
from  587  to  597.  The  amount  of  heating  surface  per  cubic  foot 
of  cylinder  volume  is  reduced  but  slightly.  In  comparison  with 
other  locomotives  of  the  same  type  it  will  be  found  that  the 
ratios  of  the  New  Haven  design  approach  very  closely  the  aver- 
age of  the  best  designs  in  recent  years. 

The  general  dimensions  will  be  found  in  the  following  table: 

GENERAL     EATA. 

Gauge   •••.  <;«ir.».Viii'iV«  •  -4  it-   8/^   in. 

Service Passenger 

Puel  • Kit-  Coal 

Tractive"  'effort    24,700  lbs. 

Weight  in  working  order   200,000  lbs. 

Weight   on    drivers    105.500  lbs. 

Weight  of  engine  and  tender  in  working  order...... 334,000  lbs. 

Wheel  ba? e,  driving 7  ft.  3  in. 

Wiieel  base,  total   . .-.4.» ►:,■..>.*, .«.^i..:. 28  ft.  2  in. 


Wheel  bast,  engine  and  tender . ....  ^: 

RATIO&. 

Weight  on  drivers  -f-  tractive  effort 

Total  weight  -r-  tractive  effort 

Tractive  c-ffort   X   diam.   drivers  -i-  heating  surface.  . 

Total  heating  surface  -f-  grate  area 

Firebox  heating  surface  -H  total  heating  surface.  |»er 
W-eight  on  diivers  -h  total  heating  surface..,.,.... 
Total  weight  —  total  heating  surface    .  . . .  ..;;v..'.i. ... . 

Volume   both   cylinders,    cu.    ft ....>■..-■;; 

Total  heating  surface  -h  vol.  cylinders .',.•..;..; 

Grate  area  -i-  vol.  cylinders '...... 

V  ;; ^:' ■'■-,:>■  >/•■■■      CYLINDERS.. 

Diameter  and  stroke.. i^ii*.** 

"}'■;■'  .  VALVES. 

Kind i 

Greatest  travel 

Outside    lap     ......,.....,,,.■• 

Inside  clearance    .........:.'.... 

Lead,  constant 

WHEELS. 

Driving,   diameter   over   tires    . ... ........ 

Driving,   thickness   of  tires    .... .  .i. ..  ;..>. 

Driving  journals 

Engine   truck  wheels,   diameter.  . ..v.  .•^-,..;.-« 

Engine  truck,  journals .■.-.'•'..  ij.» .'.< 

Trailing  truck  wheels,  diameter    .  .J.  v;<«';.«'^.«.<'>':. .. 

Trailing  truck,  journals ...•..".;-.•-■.;■.>;;......" 

..  •-■>•:  ■•;;  BOILER. 

otyic   •  ••«'•  •  •  ft •  »'i ••#•*•"*.'•"••"•'*'•  ••••.•••••••••••••• 

Working   pressure ^  ......  , 

Outside  diameter  of  first  ring    . 

Firebox,  length  and  width 

Firebox  plates,  thickness ,«>.,>.«'»;.•.».;....... 

Firebox,  water  space .,  ^iy.;.  ...  .■./'•• 

Tubes,  number  and  outside  diameter. . '.';.. v.. •..>.>; 

Tubes,  length    : . . . .' 

Heating  surface,  tuoes , 

Heating  surface,  firebox    ...................  | 

Heating  surface,  total  .........,,...:..,.. i. v.. . 

Grate  area    .............  .\'w.. ..... 

Smokestack,  diametei    .... 

Smokestack,  height  above   rail 

.  ,■.•/•  -    -.,     TENDEt. 

Wheels,   diameter  ",i;:».  .t;'.  .  i- -'. ......... 

Journals,  diameter  and  length    ..•...,......, 

Water  capacity   

Coal   capHcity    ,,,  . . .  i,  . 


.Vi  ft.  1  in. 


cent. 


4  26 

8.10 

..5«:.oo 

.».  *;, .  .60.80 
K.'.  •  .  .' .  .  6.50 
,......82.4« 

. .  *».i  .61.3" 
,...,..10.40 

314.00 

.i.lo 


Simple 

21    X   26   in. 

...,.,-;.. Ba!.    Slide 

.  »■  ,..■  i  ii. 6  7'4    in. 

.,;....>.,..  ..1  3/lii   in. 

i •'^'»  •.*•' ^.^ ^ •  •">  •  •  •  /B   im 

5/16    in. 


►'•'•  fc'*..*  *■'*  •  •*.• 


,  ..*•  v*  *  ■*  ^  < 


;•■•>■•■•  ••..«•<¥ 


.....,,., 79  in. 

•  *••:••■«•• .  •  • .  .072  m» 

,.,..*\k>.  .10   X   12  in. 

«*-»-«-fc^»*t 36  in. 

/♦J>.;»->. -.  .6  X   12  in. 

^« •  v«-* h«. ••••«>••  si  in* 

•'■  •  •  •-.•  *^*  ••■■o    X     ^^    iu« 

Ex.    Wagon   Top 

.i^ 200    lbs. 

.V»'..- '•"'<>    '"• 

,.:;.. 108'4    X    71 '/i   In. 

;,..'.  —  .  -H    and    ^   in. 

r..F<  S,  S.  and  B.  4  in. 

...V. 347 — 2   in. 

16   ft.   10  in. 

3.041.3   sq.   ft 

213.2   sq.  ft. 

^.v..;.. v.. 3,2.54. 5  sq.   ft. 

.;.vW«'i..  .  .»3.5   sq.    ft 

, 16    in. 

14  ft.  9'/S  in. 


».¥■•  ■  ■  •«.«  •  • 


t  -  *  •<»>&-••  •-* 


36  in. 

..>.*,. ...5^   X   10  in. 

.  .i.^:.  ,v-... . .  .6,000  gals. 

14   tOM 


THE  NATURE  OF  TRUE  BOILER  EFFIOENCY. 


A  paper  by  Messrs.  W.  T.  Ray  and  Henr>-  Kreising^r  pre- 
sented before  the  Western  Society*  of  Engineers,  September  18, 
reviews  the  boiler  tests  which  have  recently  been  conducted  by 
the  Steam  Engineering  Division  of  the  U.  S.  Geological  Survey 
for  the  purpose  of  determining  the  laws  governing  the  rate  of 
heat  absorption  by  boilers.  The  deductions  drawn  from  these 
experiments  as  presented  in  the  paper  indicate  that : 

1.  After  the  velocity  of  gas  parallel  to  the  heating  surface  has 
reached  a  certain  value,  which  varies  with  the  size  of  tubes  and 
degree  of  temperature,  the  rate  of  heat  absorption  is  almost  pro- 
portional to  the  velocity,. 

2.  The  rate  of  heat  absorption  increases  when  the  initial  tem- 
perature rises;  it  also  seems  to  vary  directly  with  the  density  of 
the  gas.  ':'  -P} /■■:■  .'■ 

3.  Increasing  the  diameter  of  flues  decreases  the  eflFiciency  of 
their  absorbent  jpower;  increasing  the  length  of  flues  beyond  A 
certain  limit,  depending  upon  their  size,  increases  their  efficiency 
very  little. 

4.  Most  of  the  resistance  to  the  passage  of  air  through  the  flues 
is  at  the  entrance  into  the  tubes.  The  length  of  the  flues  in- 
creases the  resistance  but  little. 
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AMERTCAX    I-XCIXRER    AND    RAILROAD    JOURNAL. 


lu^lratrd    in    t;il)lc    Xo.  4  aiitl -ils  power  ut    t-'iij^lniiing   larliidfs 
has  beta  dealt  with.:     "^^  "''■.'■     '-'"^ 

Taking  advantage  of  these  point>,  the  outside  carhuri/iniz  ancl 
the  qiKTiclmig  of  special   mild   v.inadium   steel   leads   to   results, 
which    are    unai)pri>arhal)1o    wluti    ofinibiiiatioiis    of    re^i^tance   to 
wear.  Strength,  and  t''Utrhnc>$  arc  considered. 
•■<"xK?>~--i>'.i'i'  /"'■'''i  ;  •^■  ■■'■'■  ■'Ci-:'''-'!  '',: '  V  ■■     •'.  ':''^-  ■■:-\':''.\'.  ■^~.--^"] 

?- v:  !H%-:v         A  SENSIBLE  TENDER  STEP.  -■■^..}^r^h-'-\  '■■" 


The  Gaii.'idiatt  Tacihc  Railway  has  riccml.\  adopted  as  stand- 
ard the  tcn»k'r  .stt;p,  sluuvn  in  the  illustrations.  The  two-inch 
•hole<;  ih  tlic  step^  allow  tin-  snow  and  ice  to  fall  tlirouuh.  while 
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TtSl'»HK    i5tjtP*^-.\X.\l-l.\N     1'.\CIK1C    kAIIU   \N. 

Ilie  sftiali  pfOjectitms  or  lups  afford  a. secure  foothoM.  Hk-  liiiih 
itangi'S  prevent  tin-  feet  from  slippini?  over  the  ends.  Those  who 
hitve  occasion  to  climb  aboard  cnyiiu-N  ftr  tenders,  especially  dur- 
ing, winter  weailur.  or  when  tile  lii^ihl  is  i)tu)r,  will  i"c,adily  ap- 
frrcciate  the  gi«.»U  features  of  this  design.,    \  ,..;V',-i  ".:.••  v-.''    .: 

■  .'TO  PROMOTE   THE  RESUMPTION  OF  NORMAL 

r;.;.:^...:  BUSINESS   CONDITIONS.        .;     .^^       -.-'^ 

•,:  At  ?i  irtoeiing^  <>f  Directors  of  The  -iNlerchant-' 

A*sc><rtUtio»  <>f  Xevv  Vo^r^^^^^  Thursday.  November  jim.  the  folio w- 
r^iitj;  re*iyUili»»n  was  uiiaiiiinoiivly  a»li)pte<l:  . 

■^  '■/■Kcsoiivd,    Ihat   tlir    i;.'.ii.l    .>t    l>inct.'i-.  .-f  tlu;   .\|«;rchatits'   As>»oei.-»ti.>n  *>i 

I'Sifiit'  y<>af  .s*il>RM't>-  Jhtv/trl'fmiiip   vivtt*  .an.l    n-c..rtiimnilati(..n»   coiictrniim 

till-  ;h?«- HHt   f»i.-nicial   sriMairoiv  ftjr   tire  xonsi'liratit.n   of   iis  numbers  an.! 

v,thci?,   ht^MJi^   thvr'KVv  to  i>r"nK>u-   lilt    cwniniur^   wtlf.rre   ;imJ   t.i  ncctlcrate 

VUv  rv'^inir>tH;n  ot  ti*isi»K''ss  Hiiiivt,   n(>*nvil  e'>nilKioni/vi/. : 

.','l'  .  The  clivf  l"'(-'i"1i   'fii>kulty  V  *'»;«nSe"c>"  caiiM-il  by  the,  hoarding  *<f 

;i»»i-  cire«laiiiiKtiv<tiutn  «>»  the  C'HJnUjv-';  :rU;V  :-..:-  "-••'•       . .'  ■ 

v.     -MI    ftrfinci.il    l,pajiUr>    itfitl    pr;Uiw-.iVly  "iJrU    tiimkinij    instittttJnns    have 

iniitcaiti  iir«ing  thi'iy.'i'tv  ;to'coa-<-  Jlii-  li.'..-ir4im;  aiul  «■•  rtM..ri  tbt.  circti- 
^:it;iip  iBtdium-  tu  its -ciK?tH"ary-chaim«U  und  tist-si  .  ;  : 
■■  -Ml  .  The  W' V?.  a^oTt  all-  otJfi«-r.s,  sh.Mi!4  set  ihe  e?tami«lc  thtts  iiiii.lie<l; 
.>.ofnV«.f  them  haw  d0ic  (to,  but  tii.i'iy.  »r«  allese.l  fo  be  .loiiig  ju^t  what  they 
t'ivi»ilji;iHi:  In  VajKf*.  I' .r  'Jxample.  -..in»-  are  klfwn  to  »H- .  hoMtrjK  ca-h 
•fcstMt^  rotiiitn»?  ffoti^U^vir  V<>.  liv^^ 

■"-.  «V  Thy^  IMiri>nH,:'-'«if^^^^^^^^^  *•"■  t'st-  "n  tiiiu;  of  need; 

jo.  v'iiWi.l.f  it  frnit  >ueh  iisVjS  tu  .hlent  its  .fnje  i'iiri>...,;c.'  temls  dinctly  to 
imin-tiV  rh»-  omlitfN-n  Vhieh  it  Vh..ul.l  alUviat.v  alul  i'^  a  ,s.•lIi^h  etToft  to 
■pnitci^r-Vtir;  »niUyi.|urM;:i>»iik^^^^  thtinjiiry  «f  th^    bank^ 

'c^>ik'VUw;iv.;  ;'' \.y- :^:' ''-A :X:''.\y J  ■'■'''■':''■■  ^.'^r-     ■■ -r     ,  ,  ,  ' ,     , 

'    5.     Checfcs.  ioyatifc.  '"'llir^^^^^^^  itre-  «seht    f.T  local 

^c^ll^:I^ehis.  I)Mr  ihV  :i':'it  ijiy  ii''li-V<'C3l  <leV.t<.  The  bHsints-  ..IF  all  larpe  itinn- 
jaf^tuviMi;  ami  Hiereantiti- ciici rn-6  i,  ohutly  lu-iilocal.  a«.l  eaiiiw.t  K'J  on  ii" 
■iocat .  ftui4»  W^e  everywhere  tk-»l  tip.  .  Jn^tTStrMc  exchange  U  tsseiitial  to  thq 


tiiiiiiiu-l     il    ii;ir>tatv    l>u-.iiu-,->,-.,   and   tlii>   ciL^^tilules  tla-   n'ealtr   part   of  our     ".•. 
iloinestic   exchanges.      I'rtivigion    for  the  .'><-ttleinent  of  local   inileliti-dness   is  •'  :■ 
helpful,  but   provision   fiT  the  settlcmint  <it   iiiHi-lofal   imlehteilncss  is  cssen-- 
tial.  an<l,  thtTi-li.Tis  still   m-TO  hi'lpfiil. 

.  6.. '  1£  9'1  eoticertieil   ai>il  in  all   ji.trts  of  the   CDuatry    will   recogniec   and  ' 
act' upon    these   s»-it-.'vi(Iint   conditions   which    tindfrlie   our   comnuTcial   and  )  ■ 
limtieial  -vstmi;   it   each  corporation,  batik  and  iniliviihial,  instead  of   hoard-  •' 
inij  eiirreticy,  will  |Kiy  it  out  or  deposit  it  in  bank,  anil,  iiistt-ail  of  doftTriiid;''. 
,-etiienieTH',    will  pay    every .  account   as   proiuptly   as   possible,    then,    as   prcs-,...; 
»KciettHy   Secretary   <^>rteIyou    in.  his  notable  address  to  The   Merchants' • 
.Vs-tH-iatinn   oh   tbo  •  t  Itli    insf.,    rbi-n    will    be   "within,   twenty-four   hours   ail- .'."j; 
ahnosi    eonipMe   revuniplimi    of   busimss  opiratioiis."   and  i1k-   prcsi'tu   strin- .  •', 
gency  wiP  bicoine  a  thiiv  <'f  the  p.r<t;-.       ..,.,:'...,  "-^v,'    •-...•    ■.'.r.'; 

■?. Our    crops    nre    InrKc,  \ur    mining,    mahufncturihgr.   aitidT'  comincfcial-.  • 
faciJitii'S  RrerUiT   lli.in   ivr  before,  our  transportation   facilities  overtaNcd  to'^    . 
handle   tb.-  bu  iness  which    i.s   offi-red   to  them,  out'  pojudation   is   lar.ner   and    ■• 
its   co'isuininii   power    greater   tliau'   at    any    previous   period,   and   no    undue-.; 
;aJcCmMuiatioii   of  nurchhnOjse   is  known  to  exist,".  .>^    ;.].-.    '^.v.-,  .";•:■.:    •'.■..   .••' 
.:  'S.      \o  comparis«  n  cati  fairly  he  niadebetw-eert'  the  jiiti'nd  basic' cOnditiotis    '  ■ 
piev^itina;  tod.-iy  ati.l  the  luisoutid  condition*  w.hich  obtainiM  in  1.SU.3.     W'e  ....- 
a■re .  n<^w    firnlly   oh   »■  s>>Id    basisj  •  with  .art   mcr4to>¥ing    .N.itional    Tre(isury,'  '•■' 


DETAILS    OF   TEXDtK    .S TKP.'  .-         -•  •      ''•.-.     •'.^'V*'- ^' 

'J'he  •  recent  tl'o.ulile   in-   lieeii   aUributid   to  an   "e.xces-   of   pii>s|>erity."^  Wise' 
lek'>^lut.iun    by'  Congress   to   ihake   oor   currency    ela<tic   enough    readily,,  t<>' 
re',potid    to    bi*-iiie«s   conditions   m.iy   confidtntly   be   looked    for  this   winter. 
Willi    all    of    these    f;i\€.ring   c>-nditioi<.s   the    onward    march    of    our    national 
pviispt  rity    will  surely   be   resumed   without   delay. 

'J..     Let   evi'ry   good  citizen,   -••cdicitous  <<i  the  welfare  of  our  country,   doJ 
his   btrst   to   accelerate'  the    rcturu  to  noFtnal   conditiotvs   by   continuing   hi*-  • 
liusines-;    operations    without    alarm    and    by    assisting    in    the    present    move- 
ment to  brin«  all  the  money  now    lying  idle  into  active  circul.ition,  and  all 
will  be  w^i,;  /  \    ■''''■  ■  ■■-.-;•,''    --v^^/^'v'';.   •"'•  ^••■•V••-■■•^  ■/■'•''■■ 

INCREASE  OF  WEIGHTS  ON  LOCOMOTIVE  DRIVERS.    ; 


.;     Mr.    II     W     Willie,   assist.iiu    superititcndent   of  the    Baldwin 
■  ijocotnotivo  Works,  presetitod  a  discussion  on  the  steel  rail  speci- 
fications at  the  last  annual  meeting  of  the  American  Society  for 
1  estinji    M.itcrials,  which   included   some  very   interesting  figures., 
concerniiiff  the   increase  in  total   weight  and   wejolu  on  drivers-.-." 
of  loconiotives  built  at  the  lialdwin  Lficumotive  Works  for  a  j)e- 
riod  i>f  _'_'  years.     This  data  was  pre-eiited  in  the  form  of  curves     " 
for  different  classes  of  locomotives  and  >lM\ved  thai  the  increase 
in   total   wei.nlit,   weij.;!!!  on  drivers.  ;iiid   .iverage   weight  per  axle 
for    the    .American    t\pc   loeoinotive    had    incre;i>ed    steadily    from 
1SX5  to    l«>05,  when  it  reache<l  ;i   ma.ximum.  and   lia<l  since   fallen 
off.      .Ml    other   cl.asses    are    still    incre.ising.    ;(llliongh    the    per-;     ' 
v/Oehtage  of  increase  is  falling  somewhat.     The  niaximnni  average    .. 
total  weight  for  the  American  type  was  shown   as    !.^_».(xx)  lbs. p 
average   weight   f>n   <lrivers.  1)0.000  lbs. ;   .md   weight    jier  drivitig.-. 
axle   45.ofKi  lbs.      i^imilar   d.il.i    for    lo-wheel    locomotives   shows -' 
that   they    have   increased    from    S7.000   to    lOi.ooo   lbs.   total   and   :. 
from  05,000  to  iJJ.tKX)  lbs.  weight  <>n  drivers  atid  from  21.900  to 
40,(MK»  lbs.  per  <lriving  axle.     Mogul  or  j-O-o  type  increased  from 
85.(MMi  to   i54,o«x)  lbs.  total,  from  7o,(k)o  to  I33,(kxj  lbs.  weight  on 
drivtrs   .md   from   23,3i»  to  44.<xx>  lbs.    weight   per  driving  axle,    .' 
Consolidation   locomotives  increased   from   112.000  to  200.OOO  lbs. 
total,    from   «>7.ooo   to    170.000   lbs.    weight   on    drivers    and    from 5.. 
23.250  to  44.750  lbs.   weight  per   driving  axle. 

The  maximum  axle  load  in  1885  was  24.000  lbs.  and  in  1907  it.;,' 
was  53.000  lbs.     The  average  axle  weiiihts  of  nil   Ivpi-  of  locb-^;- 
motives  has  increased  112  per  cent,  in  the  22  years.       . ...'. ..  .-.■.^  r    . 


Dkkmiuk.    I'MIT. 
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ATLANTK;    Xyi'E   locomotive   with    VVAtSCirAERX   VAtyE    GKAR-^NtW.  V<>RKi    JC-KW HAVKN    A:    HAfCrrORP  ll.VJVKOAn.-: 


.,      ATLANTIC  TYPE  LOCOMOTIVES.    =:.;C- 

^""^7  •:  l-^;  ::NeW:  VoRK,  2iEW  Haven^^       IIaktforh  Railkoad.     ■■■}^'. 

On  page  4J9  of  tlic-  Xovinilu-r  i-^suc  of  this  jnuni;il  appeared 
"in  illustrated  description  ut  a  Pacilic  type  locomotive,  30  of 
.which  have  recently  heen  put  uUo  service  on  the  Xew  York,  New 
Haven  &  Hartfonl  Railroad.  In  iliat  article  will  be  found  a 
brief  outline  of  the  sers'icc  lor  which  those  locomotives  were  de- 
signed, in  which  it  was  erroneously  stated  that  the  trains  hauled 
;t»y  th<'>e  enjjines  were  Operated  on  a  scliedule  of  live  hours  be- 
■)a«rcen  \\\v  \'<>rk  and  l'>i>>ti>ii.  a  distance  of  2.^i  miles.  The  P.'l- , 
title  type  loconiotives  are  actually  intended  for  service  on  the 
six-huur  trains,  weiyhing  t^t)  tons  or  UKjre.  and  for  the  five-hour 
train.v.  of  which  there  are  lour  each  way,. each  day.  an  Allanlic 
type  h>comcttive  has  beeir  designed.  The  first  order  of  twelve;  of 
this  tyjH*  is  IJOW  being  delivered  1)\  the  American  Locomotive 
-Company.  -  vv' 

■-  The  demand  for  these  locomotives  originated  frdrn' the  same 
causes  as  mentioned  in  connection  with  the  Pacitic  type,  thdt  is, 
^iie  lack  of  steam  making  capacity  of  the  ten-wheel  type,  which 
has  heretofore  been  used  in  this  service,  whenever  it  was  neces- 
sary to  iticreasc  the  train  above  its  normal  weight. 

These  locomotives  are  duphcates  of  the  Pacitic  type  in  many 
details  and  differ  from  that  design,  in  addition  to  the  ■  wheel; 
arrangement,  largely  in  the  following  particulars :  An  cxteiidetl 
wajiiiii  top  type  of  Iniiler  is  used  instead  of  the  straight  type;  j 
in.  lines  are  installed  in  place  of  2j4  J  the  lines  are  bin  16  ft.  10 
in.  long  in  coinparist>n  with  jo  ft.  6  in.;  the  cylinders  arc  21  .xi<+ 
in.  instead  of  22  k  38  in.  and  the  drivers  have  a  diameter  oT; 
79  in.  in  place  of  73  in.  ;    • 

These  changes  are  so  inter-relate<l  as  to  give  yery  r>early  thti;^ 
same  ratios  as  were  obtained  on  tlie  larger  design.:  The- iredUc-;- 
tion  in  size  of  cylinder.-;  an«]  increase  in  diameter  <tf  drivers. fe- 
duces  the  tr.ictive  effort  to  24.-o<j  11>>  ,  which  gives  the  same 
ratio  of  adhesion  as  is  obtahied  with  3l.(>oo  lbs.  tracti\e  eftort 
on  the  Pacific  type.  The  cutting  ofiF  of  3  ft;  18  in.  in  Hue  length. 
in  spite  of  the  increased  number  of  tlues.  reduceK  the  total  lieat- 
ing  surface  by  nearly  700  sq  ft.,  although  tiic  grate  area  reinain- 
the  same.  This  has  had  the  effect  of  slightly  altcrijig  tliv  ratios 
concerned  with  the  healing  surface  and  increases  the  l'..  D.  facloF 
from  587  to  597.  'The  amount  of  luating  surface  |»er.t"Ubie  ftxrt 
of  cylinder  volume  is  reduced  but  shghtly.  In  comparison  with 
other  loconv^tive-  .if  the  same  tyjte  it  wilt  be  found  that  the 
ratios  of  the  Xew-  Haven  design  apprr«adi  very  closely  the  aver- 
age of  the  best  designs  in  recent  yearsi^yo'^^-  X,.  .«,..;-■•■;•;, v--^,ij; 

The  general  <Iinun-i<.ii-  will  be,  found  uitW  fo|lo:\ving  table.:.! 


•  -,•  ••#,#.• 


Tractive  V'ffort    ....•...■...■ 

Wtiulit   in   working  order 
Weii-'Iit   on    drivers    ...... , 

Weight  of  eiiffinc  and  temlcr  in  working  iirclcr.,  ,.■.. » 
\Vlu-»'l  Ii.T-e.  driving  . . ; , .... ..'-..  •  • .  •'. . .  -  •  -.-  •  ;•  •  -'jf.  •■■ 

Wlicel  base,  total   ,..•;•.>;.•,...;,»...•,>..«;..;  .♦i.'^ ;,>.■.  ...■.,. 


'^■i  Pa.~»<iim-r 
,-. ..  irit.  C.ial 
iv.SJ.TOO  11)^.. 
.  .200.01)0  lbs. 
.  .10."...".ii0  lbs..: 
.  .."J."?!.**!)!)  Ihs.- 
...  .T  ft.  3  in. 
..28-ft.  »,W. 


Kiti<i    .....■;.■.  i  .  •  •  •..;v  .■..-. .. 
IHamtlet!  irid  stroke ■;.. ; ^ -. 


K 11; d  .  >  :  .  >  . _■'•'-:. iA;,  - •'■ 
< irt-atc^t  ira\cl  i .  . ;...-. 
«  hiisidv  lap  . , ...  .;-.;>y 
Initde  clt-nraJicc  ■♦ 
I^adj  con^tani   y-..;..... 


:« k  ft  ■ . ..  '1 


\Vbccl J,l)>a>«.s  .<^ngiti<£  auidt  tender.  ..>.. . . .  ii\x.^ . . ■._Jki,i:s^:^^l^i ■.\:ifii::^it.  i  n.  . 

.•>•'■■ -7   -■   ■  ';.•:"'•;.'.■'. -'v  "'■   .  .  RATjVik:, ;■■:•:■"•■:( ^V':^-'^v.  •■■■' ";-      "^~'l  ■'''•'Jl'  ■ 

■  NVcfght . oh  ■'3'rivf fs  -V-  tractive  effort . , . ,  .•.■-. .: :  i-./VV.y.'ti  .:,.;'';■  i'^ ..•/-: >■ :'.,-, '."i'.w}* NL  ■ 
Total  wcij^ht  -:-  tractive  etiort... .....  ...-.;.;.■;;>  ;...«....- ;v>-.'"?.V'-- ;••*"••-•"• --.^r^-. 

Tr.ictive   .  itorf    X    diani.   <liivcfs   -..-  lu'i^tti.tiit  InkfiSiv.  •  ..-i--  .;:".■-. .:...;-.:.."..'t5iMjl09^  . 
T'jlal  he.'itit)?  .stiriate  ^  iii-ite  area-  • . ...... .  .-»•. ; , ..,;".  ....-V  <;.]';%.  v-T.Af*.Sf» 

■  t"irtt>ix   iK-riniit;  >urf»ic»-  H"  t"t:it   hi-.-itiiits  stirtitoiv  jtoj:  'lactit:,.., '•.■.■;•■>  ^i'»«-.V<t<»f^  ': 
VVeijjhl  nil  Ji  ivers  -f  total  In  atitix  »iii  fact;i  .%> ; » .■,•. :  .^J... . .' .;  >'ii^'«;;  iStM\. 
'Total   weisi'l   -f-  total   hctfinc   >iirf:ico    .1  ..."  .•,■..".;".  t-.yi  >.»:»--  .^'.'.-s!:  ^  ....  .■'i::.*il.^)t, 
\'i)hilMc    b«>th    cyriiuUTS,    eii.    ft, ...,..-.,.  ij^,.)..  i.  ....■i».i''i.  i  •..■...».. ."..•vj^.. I. -i*;<f^  '■ 

♦  T..tal  healing   hurf.ictf  ~    v.d,  vyliii(Urs>.;v .. .:/!<./.■.>  .^|''^i-.v..i.:y.v  .. 

Orate:  area  -j-   .;i>l.  <>Jin«krs. ...... .';  .i.V- ■_'.'.  .\.-;*..\  i'-jj.-.i?  ;,v.<>, •'•.'-.«  .^J.iAS).- 

■   .:.■'■■■■  ■,-■''■■.'■■■■    -■.   .V  ■  iVl.rNl»E«S.'-.  •  •i.~..'-''''^.-'-'.--y  ■•;^^'/  V?.. >">;■!';    :•. 

.  .  .:  '.  . '.  .'  .  ...  j...  .V.  .  .  i-'  «iv.»-.'i..  ft  -'S-V'  SlWfirC 

, . ... , ...  .'.  .i», ;.. . .  — V.-v-  ■.•..■.■-,.■,.  -*l'>   ■-«  «h.^ 
.■'x>,sx-ai.-^'-.:.'^'.^-.K\"^-}--  '    '■ 

: . ,  i . . . . I;;./-.- ;-j , ;..! .....  ;.-.i-.yV».v'v'.'"-Vi»/l<l..  In. 
WIIKEL&.- ■^'.'   '■;••■  ■'^'^. ^: ;-.••;• '^'V  ■■'  '■' -: 

- ,'    ••.      ':''■'''•.' -J -'  ■  *  -     •  . ' '  -.        .■ :  ^4.  '■  i-,  ■■ " 
......  -,."...  .-*•■••.  .  .(.^  -*.i*t'i  '"''^■'''1'^  •"•.'-  •..-..•-' ^     w?:r 

......  -.;»  a.'i  .  »;•-." .  ■•  .•  ^*;**.. «  •  ."■•  •  * '.  .*  *  '.  •■-¥  '■•! •y.5-    •^•. 

i  X.*  ■-.'•_-•-  -■■.-•  »  .^  ■.■-.■*■*  ^^.i  .'95 '-'Md, 

;.'.i.,. ;St  in. 
Boi  t-icR.-  ■■  I '  •  ■■ , .  '•  ;■•, 

Stj'l^    ".  .  .■ ...  .  ."..  ..."."i  •  •'. .  ■;  .>,-.  ..  k* ..  .',..•  .  ..''".  .  £-. ',..  'i  ^'.''. .  )K.-».  f 

W  i>rtviiiii    prt'^siirc    ...••-.  ...... . .  ._.  »*  'ip^'^A  5*.  *-.>•'..•• « ..v^>  •■*  •  ».f  *^'\ 

i  Uitsiile  dianu  tcr  of  first  .ri.tjg    .'-•_.  ....-».;^- ."...:'....'-..!;  ;■.>",..%•-  l'.'.'-  '■:.'.!'.  .|i7  '  i    in. 

l''irchox,   Icnclh   and  ufdih    . . .  1  .  ^,,. . ..,  .Iv.  .i  ^,  ,Vr.-:  ;.>.-i;.;K**' i    5C    71 '4    in. 

I'ttcbox   plates,   tliickncs.5    ...........  .,1-..  ..i..y.:\^'f^.:i;,.^  <:-_.\^  i.^^    !m>\    ]-i    jni : 

I'iiolxix.  water  si>acc .vfj ...... ......V;  ..>'.. ■i'.F.:J&,. S.  an«l  K.  4  in. 

Tu!«-s.   ninnber  and  «>ut.-ide  diailieter..,wi, vV.-i...'i'i;  ..iV»-."' •■'.■?••■••'■*'"  2    in. 

.^■."ft.'.^i.i...  .  .Ifi    ft.    li>   in. 

;;^.::;.;3.n4l..{  wj.   ft. 

...--" .;...21.;.2   hq.    ft. 

^ .  .n.iA4.5  «q.  ft. 

.iVt.i     !^J.     ft. 

.. ;'.  .»•«*  .  j.ji-.*,;..v«V]tv.\ «  ♦•■i .•■.... .1«  ft... ^Va  ••*. 

Wlifels.  diamrte*''.  ,^' .".. .-.". .  _. . . .  ,v>  •.  .„.>  •■.#  •*'•>  •<;v.f'^  ••  «.•,;"•  f-*^->-.:  ''•:',''^^  .'•'• 

Journals,  dianu'ter  aftd  (ennili^  ,;. ;  . :  ..i/ii.Xv..  .'*.  i^.>v'.r.y!.Vi--..W  .5'i    ^  1*^  in. 

\Vatcr  capacity    . ..  ^,..\  . . .  .^^,  ^.^<i  .^..,.  l^:^.,^^.^[r'  '^-i"-:;-:-}^  ■  '^ff*^  8*^^; 

-.VftOart.  :ca.pJ^clty .'  ••*■•  »•■"'."-.■  s.. . . ^  .-.>■.  i .  ^  ■ .  *\  .-^ ...  <..  ^ ..  ^-a^. *  "s*.*  ••♦[•.•.  • «  y.:*^..  i# 


Privirig,    dianuter  over.  tiin.':»   ■. 
I  )rivin!;.    1hickne»s    of    tireS  '.  .  ;  . 
Priviiii;  jouritaU   ....... ....  . . , 

Kntrine  truck   wlieds,  diameter.  , 
Knijinc  truck,  io-irnals  .  . . . , . . . 

Trailing   truck   w  liceis,   diaiMVUC 
Trailing  truck,  jvuruaU  .  . . . . .', 


.'..... ... ,  ..  ...  ..^  .  .  ■  ... 


I     •      >■    »     4 


.UOO    lbs. 


Tubes,  length 

lleatinp  s'.:rf;ice,   tuijes'  ...  .  . .'. 

llcalinj;  snrficv,-  firebox   ..-,- 

rU-atiiiK  surface,  total  -  -  •  ■  ■  •  • 

<  irate  area    ...........    . . . , . 

Snuikestack.    .lianieter     ....     .  . 

Siii4ikerit;ick,  height  above  rail. 


•;>  ..;  .'y » • 
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'■:■:-  ;hTHE  NATURE  OF  TRUE  BOILER  EmQENCY. 

-A  paper  by  Messrs.  \\\  T.  Ray  .nnd  Ilonry  Kreisingrr  pre- 
serit«d  before  the  Western  Society- of  F.ngineors,  September  18. 
reviews  the  boiler  tests  which  have  recently  liceiv  condtictcd  by 
the  Steam  ICiiiiineering  Divi^-ion  <<f  the  I'.  S.  (icoloi>ical  .Survey 
for  the  purpi^se  of  delcrmining  the  l.iws  governing  the  rate  of 
heat  absorption  by  boilers.  The  <k'ductions  drawji  from  these 
experiments  as  presented  in  the  paper  indicate  (hat: 

I.  After  the  velocuy  of  gas  paralUl  to  the  heating  surface  has 
reached  a  certain  value,  w hich  varies  with  the  size  of  tubes  and 
degree  of  temper.iture,  the  rate  of  heat  .ibsprption  is  almost  pro- 
IK»rtional  to  the  velocity.:  ;m:-.*  '"  '•'':'^.,  v  ; ^  ;  _■ ' 
.  .  2.  The  rate  of  heat  absitrptioii  increases  when  the  initial  tem- 
pera t  tii'c  rises  I  it ,  al  so  sceni s  t  o  xtary  diTiectiy  ^with ,  tl»e  de^&ity .  of 
;.thc  gas.       :■':'-''  •":/;;;:.;'"";.  ■■..;•■■'■•  •-■.v.h.-    T  .. 

;  '  3.  Increasing  the  diameter  of  iflties  dcercasi^  Mie  efficiency  of 
Ltheir  absorbent  power:   increjisitTg  tiic  lenjfth  of  flues  beyrnid  a 
certain  limit,  depcntlin.'?  upon  their  S»^<.  increases  tlrcir  cfliciency 
very  little.  .    :'  V-'    ...  T' 

4.  Most  of  the  resistance  to  the" passage  of  air  through  tlie  flues 
is  at  tlie  cntraiice  into  the  tufes/  Titc  length  of  the  flues  in- 
creases the  resistance  biu  little. 


■v..%/-^ 


472 


AMERICAN    ENGINEER    AND    RAILROAD    JOURNAL. 


(Established  1S32). 


THE   ANNUAL   INDEX. 


-.AMERICAN—. 

LncineeR 


XKt^^ 


RAILROAD  JOURNAL 

PUBLISHED    MONTHLY 

I'.y 

M.    VAN    ARSDALE 


J.  S.  B01VSAL.L, 
Business  Manager. 
140     NASSAU    STRKKT.     MKIXT    YC 


R.  V.   ^VRIGHT,   / 
0        E.  A.  AVL'.UII.Im  \ 


Kditurti. 


DECEMBER/ 1907 


SabscrlptlouB. — $2.00  a  year  for  the  United  States  and  Canada;  $2.60  .1 

year  to  Foreign  Countries  embraced  in  the  Universal  Postal  Union. 
Remit  by  Express  Money  Order,  Draft  or  Post  Ufhce  Order. 
Subscription  for  this  paper  will  be  received  and  copies  kept  for  sale  by  the 

Post  Ofhce  News  Co.,  217  Dearborn  St.,  Chicago,  111. 

Damrell  &  Upkam,  283  Washington  St.,  Boston,  Mass. 

Philip  Roeder.   £07  Sorth  Fourth  St.,  St.  Louis,  Mo. 

R.  S.  Davis  &  Co.,   316  Fifth  Ave..  Pittsburg,  Pa. 

Century  News  Co.,  6  Third  St.,  S.  Minneapolis,  Minn. 

W.    Dawson    &   Sons,    Ltd.,    Cannon   St.,   Bream's  Buildings.    Lon 
don,  E.  C,  England. 


AdYertlwements. — Nothing  will  be  inserted  t»  this  journal  for  pay, 
EXCEPT  IN  THE  ADVERTISING  PAGES.  The  reading  pages  will  contain 
only  such  matter  as  we  consider  of  interest  to  our  readers. 


Coiitribntlona. — Articles  relating  to  Motive  Power  Department  prob 
lems,  including  the  design,  construction,  maintenance  and  operation  of 
rolling  stock,  also  of  shops  and  roundhouses  and  their  equipment  art 
desired.  Also  early  notices  of  official  changes,  and  additions  of  new 
equipment  for  the  road  or  the  shop,  by  purchase  or  construction. 

To  SabscrllterM. — The  Amekican  Engineer  and  Railroad  Journal  is 
mailed  regularly  to  every  subscriber  each  month.  Any  subscriber  who 
fails  to  receive  his  paper  ought  at  once  to  notify  the  postmaster  at  the 
oihce  of  delivery,  and  in  case  the  paper  is  not  then  obtained  this  office 
should  be  notified,  so  that  the  missing  paper  may  be  supplied. 

'Wlien  a  Snbscrlber  chnngres  his  address  he  should  notify  this 
office  at  once,,  so  that  the  paper  may  be  sent  to  the  proper  destination. 


CONTENTS 


Steel    Passenger    Equipment,    The    Underframe,    Messrs. 

Singer    

Effect  of  Age  on  Coal  Consumption  of  Locomotives 

New   Station  at   Washington,   D.   C 

lO-Wbeel  Locomotive  for  (jeneral  Service,   D.  &  H.  Co 

Steel   Passenger   Coach,    Cnion    Pacific   Railroad ". 

Dynamometer  Car,   .\orth   Eastern  Ry,   of  England 

Testing    Files     ■. . 

Tender  Truck,   Canadian  Pacific  Ry ..,.,, .'.,,  ...^ 

Time  Not   Ripe   for  General   Electrification  ....  J;:. .:''",' .;i ,. ;',. 

Club    Houses   on    the    Southern    Pacific    Ry 

Vanadium    Steel    

A    Sensible   Tender    Step    

To   Promote  the  Resumption  of  Normal   Business  Conditions 

Increase   of    Weights   on    Locomotive    Drivers 

.Atlantic  'I'ypc  Lacoriiotives.  N.  V.,   X.   H.  &  H.   R.   R 

The   Nature  of  '1  rue  Boiler   Efficiency 

The   .\nnual    IniUx    

Steel    Passeni^cr    (  ar    Design     

Spiral    Tubes    in     SuiK.rlieaters,  ..  -. 

Vanadium     ."^teel 4 

Feed    Water    Heaters    ••*•• 

Railroad    CIno    Papers    .....,., 

Train    Lighting,    Power    Consumed  by 

Malleable    Cast    Iron,    I'roperties    of 

High    Speed    Boat     

Electrification  of  the  Rochester   Division   of  the   Erie   R.    R. 

Lifting    Magnets     

Ten-Wheel    Passenger    Locomotive,   Southern    Pacific   Co 

A    Note   on   Compound    Locomotives. ... .  i 

36-inch    Motor    Driven    Engine   Lathe.*,  ii'^v' 

Horizontal     Milling    Machine 

Chuck    for   \'alve   and    Piston    Packing    Rir.gs 

Mallet  Compouml   Freight   l.oco.,   Central  Ry.  of  Brazil 

Long   .\on-Stop    Run 

Stockholders  of  the   Pennsylvania   R.    R.  ..>...... 

Auxiliary    Exhaust    to    Equalize    Draft  .......:.>.... , 

No  Saving  in   Fuel  by  Electrification ,.i..V... 

New    Testing   Laiioratory,    Union    Pacific    R.    R 

Motor   Driven    Boring   and   Turning   Mill 

.Standardizing  Ciades   of    Coal    

Record    Iron    Production     

Car  Ferry  on   Lake  Ontario    ■  .  .  • ,.,...,... 

Engineering    Library    Open    Evenings .i. .;..;,. 

Electrification    of    ^tountain    tirade    Divisions.  ........... ;.*,■; . 

.\    New   Primary   Battery    k'.^>  i  •  >  .;*.-..,»•.•■■•  ^ 

Magnitude   of   th',-    lialdwin    Locomotive   Works.  ...... .\  ...  . 

Gasoline    Motor    Car,    Inspection 

Largest  Sta^k  in  the  World .  ._ .•...,.... .«, . 

Pneumatic    Fire    yocr    Closer.^,,;.'.. ..»  •■.'....  .«..y. 

Steam   Turbines   in   .America    ^;:.';'. 

Electric    .Switching    Locomotive     

Testing   Side  Thrusts  on   Rails.    P.    R.    R .' 

New    York    Railroad    Club   Officers 

Personals     

Books      

Catalogs     

Business    Votts    .  . 


Itarlia    and 


, .  «  •  • 


453* 

461» 

461 

463* 

464* 

46& 

466* 

467* 

467 

467 

408* 

470* 

47« 

47(1 

471* 

471 

472 

472 

472 

473 

473 

473 

474 

474 

474 

474* 

478* 

48(»* 

481 

483* 

484* 

484* 

485* 

486 

486 

486 

486 

486 

487" 

487 

487 

487 

487 

487 

488* 

488 

488* 

488 

488 

488 

489* 

489 

48!) 

489 

490 

491 

492 


We  tind  that  such  a  large  proiiortion  of  our  readers  are  hav- 
ing their  numbers  of  this  journal  botnid  for  reference  that  we 
have  taken  special  pains  this  year  to  make  the  annual  index  as 
complete  as  possible,  in  order  to  facilitate  reference  to  articles 
on  any  subject.  The  very  complete  sub-index  of  the  New  York 
Central  Lines  apprentice  system  articles  will  be  appreciated  by 
those  who  are  specially  interestecfln  the  apprentice  question. 

One  is  often  quite  disappointed  after  hunting  up  an  article  to 
find  that  it  is  a  small  note  instead  of  an  article  of  importance. 
In  addition  to  our  usual  distinction  between  illustrated  and  non- 
illustrated  articles  we  have  therefore  made  a  distinction  between 
the  non-illustrated  articles  of  considerable  length,  the  shorter 
ones,  or  notes,  as  we  are  accustomed  to  call  them,  the  editorial 
comments  and  the  communications.  This,  however,  should  not 
be  taken  to  indicate  that  the  shorter  articles  or  notes  are  not  of 
value,  for  quite  often  they  contain  a  summary  of  the  most  im- 
portant results  from  important  investigations  or  discussions.  We 
trust  that  our  readers  will  find  the  improvements  which  we  have 
made  of  convenience  and  practical  value. 


STEEL  PASSENGER  CAR  DESIGN. 


On  page  210  of  the  June  issue  of  this  journal  appeared  the  first 
and  introductory  article  of  a  scries  by  Charles  E.  Barba  and 
Marvin  Singer  on  the  subject  of  steel  passenger  car  equipment. 
Owing  to  causes  beyond  our,  or  the  authors',  control,  the  series 
was  interrupted  and  the  second  article  appears  in  this  issue. 

.As  far  as  we  know  this  is  the  first  elaborate  treatment  of  this 
subject  that  has  ever  appeared.  The  authors  are  men  who  have 
had  exceptional  opportunities  for  becoming  thoroughly  con- 
versant with  steel  car  design,  for  both  passenger  and  freight 
service  and  are  treating  their  subject  in  an  eminently  practical 
manner.  The  present  article  introduces  the  subject  of  the  under- 
frame  and  thoroughly  discusses  all  of  its  more  important  features. 
This  will  be  followed  by  a  very  interesting  graphical  analysis  of 
underframe  stresses,  which  in  turn  will  be  followed  by  a  most 
thorough  and  practical  analytical  treatment  of  th»  different  types 
of  underframe,  giving  the  designer  a  practical  illustration  of  the 
exact  method  of  handling  the  subject.  Future  articles  in  the 
series  will  consider  the  design  of  the  superstructure,  interior  fit- 
tings, exterior  finish,  lighting,  heating,  ventilation,  etc.,  and  will 
in  all  probability  run  throughout  the  coming  year.  We  count 
ourselves  exceptionally  fortunate  in  being  able  to  present  so 
complete  a  treatment  of  this  increasingly  important  subject. 


SPIRAL  TUBES  IN  SUPERHEATERS. 


•  Illustrated  trticle«. 


One  of  the  characteristics  of  highly  superheated  steam  is  its 
poor  conductivity  of  heat.  This  is  an  excellent  feature  after  the 
steam  has  reached  the  cylinder,  as  it  greatly  assists  in  preventing 
condensation,  the  greatest  loss  of  cylinder  efficiency  with  satu- 
rated steam,  but  it  works  quite  the  other  way  in  the  superheater. 
There,  in  the  smoke  tube  type,  we  have  the  steam  flowing  at  a 
high  velocity  througii  a  large  number  of  small  tubes,  in  each  of 
which  there  is  a  filtn  of  steam  in  contact  with  the  metal,  which  is 
highly  superheated  and  acts  as  an  insulation  tending  to  prevent 
the  transfer  of  heat  to  the  center  of  the  pipe.  This  necessitates 
holding  the  steam  in  the  region  of  high  temperature  for  a  com- 
paratively long  time  and  l.encc  the  use  of  a  large  amount  of 
superheating  surface,,  in  order  to  deliver  highly  superheated 
steam.  The  resulting  disadvantages  are  not  only  the  sacrifice  of 
considerable  boiler  heating  surface  but  also  an  increase  in  the 
number  of  joints  and  parts  in  the  superheater.  A  design  has 
recently  been  brought  out  in  this  country  which  takes  note  of 
this  feature  and  by  flattening  the  tubes,  thus  sending  the  steam 
through  in  a  wide,  thin  jet,  expects  to  increase  the  efficiency  of 
the  apparatus. 

It  would  seem  as  if  this  difficulty  could  be  largely  overcome, 
and  that  a  superheater  could  be  designed  which  would  deliver 
steam  at  a  high  temperature  with  considerably  less  total  heating 
surface,  by  the  use  of  either  the  spiral  or  Serve  tubes,  provided 
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that  tubes  of  those  ts^pes  can  be  obtained  to  withstand  the  inter- 
nal pressure.  The  former,  by  reason  of  the  circular  motion  given 
the  steam  in  each  tube,  would  tend,  by  centrifugal  action,  to 
throw  the  steam  at  a  lower  temperature,  which  is  necessarily 
heavier,  toward  the  outside  of  the  tube  and  thus  continuallly 
break  up  the  iilm  of  insulation  above  mentioned.  The  Serve  tube 
would  accomplish  a  similar  result  by  conducting  the  heat  to  the 
center  of  the  steam  by  means  of  the  metal  wings  on  the  interior. 


i 


VANADIUM  STEEL. 


Tests  and  practical  experience  have  shown  that  the  addition  of 
a  very  small  amount  of  vanadium  to  either  carbon  or  alloy  steel 
has  a  wonderful  effect  in  improving  the  characteristics  of  the 
product.  This  effect  is  possibly  most  noticeable  under  conditions 
of  alternate  and  repeated  stresses,  which,  it  is  well  known,  will 
finally  rupture  the  best  steel,  even  though  they  singly  be  consid- 
erably below  the  elastic  limit  of  the  material.  This  condition, 
known  as  "fatigue,"  is  amply  allowed  for  in  the  design  of  axles 
and  other  parts  subjected  to  alternate  stresses,  and  in  many  cases 
results  in  very  undesirable  large  sections  because  of  the  anxiety 
of  the  designer  to  surely  be  on  the  safe  side.  Even  under  these 
conditions,  with  apparently  ample  allowances,  axles,  main  rods, 
etc.,  have  been  known  to  fail  from  this  cause  and  the  oppor- 
tunity of  obtaining  a  material  offering  large  improvement  in  this 
respect  will  no  doubt  be  rapidly  taken  advantage  of. 

Frame  breakages  are  a  source  of  constant  trouble  on  prac- 
tically all  roads  and  even  with  careful  records,  covering  long 
periods  of  time,  it  is  almost  impossible  to  locate  the  causes.  As 
a  matter  of  fact  we  know  very  little  about  the  stresses  in  a  loco- 
motive frame  and  our  designers  are  often  compelled,  to  go  at  it- 
blindly.  having  only  past  experience,  usually  with  lighter  and 
differently  arranged  power,  to  guide  them.  Tfie  indications  are 
that  vanadium  steel  can  be  used  to  great  advantage  for  this  pur- 
pose. Its  cleansing  action  will  permit  greater  reliance  to  be 
placed  upon  steel  castings,  which,  even  if  it  did  not  result  in 
other  benefits,  would  greatly  recommend  it  for  railroad  use. 
Having,  however,  as  it  does,  a  largely  increased  ultimate  ten- 
sile strength,  a  higher  ratio  of  elastic  limit  and  a  greatly  im- 
proved dynamic  resistance,  makes  it  a  material  which  our  loco- 
motive and  car  designers  cannot  afford  to  neglect. 

In  fact  we  believe  that  this  latest  development  in  the  steel 
makers'  art  will  prove  to  be  of  so  great  importance  that  we  de- 
vote considerable  space  in  this  issue  to  an  abstract  of  a  paper 
by  Mr.  J.  Kent  Smith,  which  clearly  explains  what  the  material 
is  and  what  it  will  do. 


FEED  WATER  HEATERS. 


The  possibilities  of  a  feed  water  heater  look  very  attractive 
and  it  is  altogether  probable  that  eventually  a  successful  device 
of  this  kind  will  be  found  on  many  of  our  locomotives.  So  far 
in  this  country,  however,  the  efforts  in  this  line  have  been  largely 
confined  to  spasmodic  attempts  to  heat  the  water  in  the  tank  by 
means  of  the  air  pump  exhaust  before  it  reaches  the  injector. 
Some  saving  can  no  doubt  be  made  in  this  way,  but  the  full 
benefits  of  hot  feed  water  require  much  more  than  this.  It 
should  enter  the  boiler  at  practically  the  temperature  of  the 
water  already  there,  or  388  degrees  at  200  lbs.  pressure,  and 
thus  require  but  comparatively  little  additional  heat  to  convert 
it  into  steam  and  also  cause  no'  temperature  strains  in  the  boiler 
structure.  That  is  the  ideal  condition  and  to  attain  it  would 
probably  introduce  a  more  or  less  clumsy  arrangement  in  the 
front  end  or  a  series  of  heaters  such  have  been  fitted  by  Mr. 
Trevithick  to  a  locomotive  on  his  road,  shown  in  oyr  November 
issue.  Such  an  arrangement  would  not  be  looked  upon  with 
favor  by  American  motive  power  officials  and  it  is  probable  that 
the  successful  device  will  not  attain  ideal  conditions.  There  is 
a  broad  gap,  however,  between  tank  heating  and  the  ideal  in 
which  there  is  room  for  considerable  study  and  experimenting. 
It  should  be  remembered  that  a  device  which  is  going  to  re- 
quire any  great  amount  of  attention  at  terminals,  even  if  it  does 
get  over  the  road,  will  not  be  popular. 


The  trouble  which  will  be  caused  by  the  chocking  of  a  heater 
delivering  water^at  a  high  temperature,  particularly  where  water 
with  much  scale  forming  salts  in  solution  is  used,  is  the  most 
serious  feature  to  be  considered.  This  makes  it  almost  imperative 
to  give  it  terminal  attention  ever\-  few  trips.  Probably  the  most 
practical  way  out  of  that  difficulty  would  be  to  arrange  the  con- 
struction somewhat  along  the  lines  used  in  evaporators  on  ocean 
steamships  where  the  nest  of  scaled  tubes  can  be  easily  and 
quickly    removed   and   replaced    with   a   clean   set. 


RAILROAD  CLUB  PAPERS 


A  group  of  mechanical  department  officials,  while  recently 
talking  of  railroad  clubs,  practically  all  admitted  that  papers 
that  they  had  prepared  for  one  or  another  of  the  clubs  had  been 
the  means,  at  least  to  some  extent,  of  considerably  extending 
their  acquaintance  and  getting  them  better  positions.  A  college 
professor,  from  whom  many  of  the  younger  men  on  our  rail- 
roads have  received  instruction  and  inspiration,  used  to  speak 
to  his  students  somewhat  in  this  manner,  as  they  were  about  to 
be  graduated.  "Remember  that  it  is  just  as  essential  for  you  to 
advertise  yourself  as  it  is  for  the  manufacturer  to  advertise  his 
wares.  You  can't  very  well  do  it  in  the  advertising  pages  of  the 
technical  papers  unless  you  are  a  consulting  engineer.  You  can. 
however,  advertise  yourself  and  make  your  ability  known  to 
much  better  advantage  by  participating  in  discussions  at  railroad 
club  meetings,  by  preparing  papers  to  be  read  at  such  meetings,  or 
by  writing  for  the  technical  press.  Don't  attempt  to  take  such 
action  unless  you  have  something  of  real  value  to  impart." 

■A  young  man,  who  was  regarded  by  his  superiors  in  the  me- 
chanical department  of  one  of  our  railroads  as  being  of  more  or 
less  promise,  was  asked  to  prepare  a  paper  for  the  local  railway 
club.  He  selected  a  subject  which  would  have  yielded  much  if 
carefully  and  patiently  investigated,  and  which,  if  handled  in  this 
manner,  would  have  undoubtedly  attracted  widespread  attention. 
The  records  of  the  road  were  at  his  command,  and  higher  offi- 
cials and  his  associates  would  have  been  glad  to  have  given  hinj 
any  assistance  in  their  power.  The  paper,  when  presented,  was 
a  disappointment,  for  it  treated  the  subject  in  a  superficial  man- 
ner and  did  not  bring  out  any  really  valuable  information,  or 
make  any  suggestions  as  to  improv^ents  in  general  practice. 
It  really  hurt  the  young  man.  He  never  got  any  farther  with  the 
company  he  was  with,  although  it  had  a  special  need  for  good 
men  in  positions  to  which  he  should^  have  been  eligible  for  pro- 
motion. Although  this  happened  ^a/long  time  ago  the  officials  of 
the  road  in  question  still  remember  the  incident  and  speak  of  it 
as  an  indication  of  the  true  worth  of  the  man. 

Another  young  man  was  notified  one  day  that  tlie  railroad  club 
was  in -sore  straits,  since  a  paper  which  had  been  promised 
for  the  next  meeting,  only  two  weeks  away,  would  not  be  forth- 
coming. In  spite  of  his  youth  and  limited  experience  he  was 
asked  to  help  out  by  preparing  a  paper.  It  was  at  a  time  when 
his  work  and  outside  affairs  were  in  such  shape  that  he  would 
have  been  justified  in  declining,  but  he  felt  that  he  had  been 
honored  by  the  request  and  determined  to  do  his  best  to  "make 
good."  No  midnight  oil  was  spared  and  it  is  even  said  that  his 
wife  helped  him  in  getting  the  article  into  readable  shape.  The 
paper  was  a  success  and  abstracts  of  it  appeared  in  practically 
all  of  the  leading  railroad  technical  papers.  Attention  was  di- 
rected to  the  young  man  and  it  was  not  long  before  he  was  pro- 
moted to  a  more  important  position,  and  he  found  afterwards 
that  his  railroad  club  paper  was  to  a  large  extent  responsible 
for  it. 

It  is  not  at  all  uncommon  to  find  the  executive  committee,  or 
secretary,  of  a  railroad  club  more  or  less  discouraged  because  of 
the  difficulty  of  getting  good  papers.  One  would  reasonably  ex- 
pect that  the  trouble  would  rather  be  to  keep  from  getting  too 
many,  but  this  is  not  so.  The  technical  editor  is  usually  pic- 
tured as  having  his  desk  heaped  high  with  first-class  contributed 
matter,  but  this  also  is  not  true,  in  fact  it  is  a  most  serious  task 
to  keep  a  steady  supply  of  the  right  kind  of  material  coming  in. 
For  instance,  it  has  been  the  policy  of  this  journal   for  many 
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years  to  try  and  bring  out  the  younger  men  and  encourage  them 
to  become  contributors,  but  where  20  have  been  urged  to  do  this 
not  more  than  one  or  two  ever  respond.  Three  years  ago  the 
editor  made  a  hst  of  a  dozen  acquaintances  in  railroad  mechan- 
ical departments,  all  young  men  of  good  education  and  more  or 
less  promise.  After  two  years  of  systematically  prodding  them 
up,  even  going  so  far  as  to  suggest  subjects  which  certain  ones 
were  well  qualified  to  follow  up,  the  result  was  just  one  good 
article — and  that  from  the  busiest  man  in  the  lot,  and  he  is  cer- 
tainly making  good  at  the  present  time.  The  others  are  all  doing 
well,  but  most  of  them  seem  to  have  fallen  into  a  rut  and  appear 
to  be  "hiding  their  light  under  a  bushel." 

Vou  say  that  the  average  mechanical  department  employee  is 
overworked  and  has  no  business  writing  for  clubs  or  technical 
papers,  even  if  it  is  on  his  own  time.  Just  take  some  subject 
with  which  you  feel  that  you  are  familiar  and  sit  down  and  try 
to  prepare  an  article  for  publication  and  you  will  possibly  llnd 
that  there  are  a  good  many  things  in  it  that  will  bear  still  further 
investigation,  and  when  the  article  is  completed  you  will  know 
considerably  more  about  your  subject  than  you  did  when  you 
started.  At  any  rate  work  of  this  kind  does  not  apparently  in- 
terfere with  a  man  doing  his  full  duty  to  the  railroad  company 
and  making  a  success  of  himself,  as  you  will  discover  if  you  will 
glance  over  the  names  of  some  of  the  contributors  in  the  older 
files  of  this  journal. 

It  is  a  mistake  to  prepare  an  article  or  to  take  part  in  a  dis- 
cussion unless  you  can  impart  something  that  will  really  help  or 
inspire  your  readers  or  hearers.  Say  what  you  have  to  say  in  a 
few,  clear  cut,  well  chosen  words.  No  matter  how  familiar  you 
are  with  the  subject  it  is  a  mistake  to  try  to  take  part  in  a  club 
discussion  without  some  previous  preparation  unless  you  have 
had  more  or  less  experience  in  speaking  extemporaneously,  and 
even  then  things  are  often  said  which  do  not  convey  the  correct 
impression  and  others  are  overlooked  which  should  have  been 
said. 


ELECTRinCATION  OF  THE  ROCHESTER  DIVISION  OF 
THE  ERIE  RAILROAD* 


Power  Consumed  by  Electric  Train  Lighting. — The  steam 
consumption  with  an  engine  driven  electric  lighting  set  in  the 
baggage  car,  while  the  plant  is  in  operation,  is  from  700  to  900 
lbs.  for  eight-car  trains,  or  approximately  100  lbs.  per  hour  per 
car.  The  set  operates  from  8  to  10  hours  a  day  and  it  may  be 
taken  at  an  average  figure  that  about  900  lbs.  of  steam  is  con- 
sumed per  day  per  car.  With  an  axle  driven  set  the  average 
power  absorbed  from  the  axle  throughout  the  run  is  between 
2  and  3^2  horse  power  per  car,  depending  upon  the  character  of 
the  car  and  the  system  used.  For  extended  lines  overland  this 
continues  for  twenty-four  hours  of  each  day  and  consequently 
48  to  60  horse  power  hours  are  consumed.  Assuming  30  lbs.  of 
steam  per  hour  consumed  by  the  locomotive  per  horse  power  at 
the  car  axle,  the  axle  driving  set  will  consume  from  1,500  to 
1,800  lbs.  of  steam  every  twenty- four  hours.  When,  however,  the 
run  comprises  only  the  time  of  a  single  night  or  less,  instead  of 
extending  over  twenty-four  hours,  the  advantage  very  rapidly 
turns  toward  the  axle  driven  equipment. — Diigald  C.  Jackson, 
before  the  Western  Society  of  Engineers. 


The  Properties  of  ]\L\lle.\bi,e  C.\st  Iron. — Malleable  cast 
iron  consists  almost  entirely  of  ferrite  and  temper  carbon.  It 
has  a  tensile  strength  of  from  40,000  to  60,000  lbs.  per  square 
inch,  with  an  elongation  of  from  2j^  to  5  per  cent.,  which  in  spe- 
cial cases  may  go  as  high  as  8  per  cent.,  and  a  reduction  of  area 
of  2%.  to  8  per  cent.,  and  may  go  as  high  as  12  per  cent.  A  one- 
inch  bar  on  supports  12  in.  apart  should  bear  a  load  at  the  cen- 
ter of  at  least  3,500  lbs.  and  be  deflected  at  least  I/2  in.  before 
breaking.  Thin  sections  should  be  capable  of  being  flattened 
out  under  a  hammer  and  bent  double  without  cracking. — Brad- 
ley Strougliton  in  "School  of  Mines  Quarterly." 


High  Speed  Bo.\t. — The  British  torpedo  boat  destroyer,  "Mo- 
hawk," according  to  press  dispatches,  maintained  a  speed  of  34^4 
knots,  or  nearly  40  miles,  per  hour  for  six  hours  during  its  speed 
trials  on  November  15. 


The  first  installation  of  the  single  phase  alternating  current 
system  of  electric  motive  power  upon  a  steam  railroad,  to  go  into 
commercial  operayon,  was  a  portion  of  the  Rochester  Division 
of  the  Erie  Railroad,  which  was  opened  on  the  i8th  of  June. 
This,  in  addition  to  being  the  first  to  operate  single  phase  cars 
on  a  steam  railroad,  was  also  the  first  to  use  11,000  volts  work- 
ing pressure  commercially  on  a  trolley  in  this  country,  having 
preceded  the  New  Haven  System  in  both  of  these  respects  by  a 
few  weeks.  It  is  also  the  first  instance  of  a  heavy  electric  trac- 
tion system  receiving  power  from  a  60,000  volt  transmission  line. 
All  of  the  construction  of  this  system,  except  that  of  the  60,000 
Volt  transmission  line  and  the  car  bodies  and  trucks,  was  de- 
signed, executed  and  placed  in  operating  condition  by  West- 
inghouse.  Church,  Kerr  &  Co.,  engineers. 

The  section  of  track  electrically  equipped  is  34  miles  long,  ex- 
tending from  Rochester,  N.  Y.,  over  the  main  line  of  the  Roches- 
ter Division,  to  Avon,  a  distance  of  about  19  miles,  thence  15 
miles  over  the  Mt.  Morris  branch.  The  railroad  is  entirely  sin- 
gle track  with  sidings  at  way  stations,  averaging  three  or  four 
miles  apart.  The  grades  are  light  and  the  curvature  for  the 
most  part  quite  eas)-. 

The  line  was  originally  laid  with  68  lb.  rails,  but  was  re-laid 
with  80  lb.  rails  just  prior  to  the  electrification.  A  single  No. 
2/0  protected  rail  bond  is  applied  to  each  rail  joint  under  the 
plate.  Because  of  the  high  tension  system  comparatively  light 
rail  bonding  is  possible. 

The  electric  service  is  devoted  wholly  to  passenger  traffic, 
which  is  of  the  local  interurban  type.  The  freight  service  is 
handled  exclusively  by  steam  locomotives,  as  heretofore,  as  are 
also  the  through  passenger  trains.  The  steam  service  between 
Rochester  and  Mt.  Morris  originally  Comprised  three  round  trips 
daily.  The  electric  service  has  permitted  six  round  trips  daily 
between  Rochester  and  Mt.  Morris  and  three  more  between 
Avon  and  Mt.  Morris. 

Power  Supply. — The  power  is  generated  at  Niagara  Falls  in 
the  plant  of  the  Ontario  Power  Company  and  is  transmitted  at 
60,000  volts,  three  phase,  over  the  lines  of  the  Niagara,  Lock- 
port  and  Ontario  Power  Company,  which  crosses  the  Erie  Rail- 
road at  Mortimer.  From  this  point  a  branch  line  was  con- 
structed to  Avon,  being  located  upon  the  railroad  right  of  way 
for  nearly  the  whole  distance.  This  line  was  carried  upon  poles 
of  the  A  frame  type,  using  two  40  ft.  cypress  poles  set  abreast 
of  each  other,  and  inclined  so  that  their  tops  are  framed  to- 
gether. The  cross  arm  consists  of  two  3^"  x  6"  x  8  ft.  tim- 
bers, the  insulators  being  located  one  on  either  end  of  the  cross 
arm  and  at  the  apex  of  the  poles,  so  that  there  is  an  equilateral 
spacing  of  7  ft.  between  each  of  the  three  wires.  Lightning  pro- 
tection was  installed  upon  every  fifth  pole.  The  conductors  are 
of  No.  4.  hard  drawn,  stranded  copper  cable,  the  standard  length 
of  span  being  220  ft.,  which  is  shortened  on  curves  where  neces- 
sary. 

Substation. — The  single  substation  required  for  this  installa- 
tion is  located  at  Avon,  and  together  with  the  car  inspection 
shed  is  adjacent  to  the  roundhouse  and  division  repair  shop  at 
this  point.  The  walls  of  the  building  are  of  brick,  resting  on  con- 
crete foundation,  the  roof  and  floor  being  of  reinforced  con- 
crete. The  floors  are  supported  upon  steel  beams,  but  the  roof 
beams  are  of  reinforced  concrete.  This  building  measures  39  ft. 
8  in.  by  44  ft.  on  the  outside  and  is  29  ft.  10  in.  high  from  the 
top  of  the  foundation  to  the  top  of  the  parapets. 

The  basement  of  the  building  contains  one  of  the  transformer 
oil  tanks  and  an  oil  pump.  The  main  floor  is  divided  into  three 
rooms,  the  main  transformer  room  being  43  x  17  ft.  and  extend- 
ing the  full  height  of  the  structure.  The  remaining  space  of  the 
main  floor  is  divided  into  a  high  tension  room,  through  which 
the  60,000  volt  circuit  enters  and  an  operating  room  where  all 
of  the  11,000  volt  switching  apparatus  and  measuring  instru- 
ments  are   located.     Over   the  operating   room   is   a   mezzanine. 


•  Based  on  an  extensive  descriptive  article  prepared  and  furnished  by 
Mr.  VV.  N.  Smith,  electric  traction  engineer,  Westinghouse,  Church,  Kerr 
&  Co. 
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floor  on  which  is  located  the  ii,ooo  volt  lightning  arrestors,  the 
60,000  volt  choke  coils  and  the  60,000  volt  series  coils.  The  ar- 
rangement of  these  rooms  and  circuits  is  shown  in  one  of  the 
illustrations. 

The  transmission  line  terminates  at  the  lightning  arrester 
yard  in  the  rear  of  the  substation,  where  an  arrangement  of 
60,000  volt  lightning  arrestors  is  provided.  From  this  the  three 
high  tension  conductors  enter  the  substation  through  glass  discs 
held  in  36  in.  tile  set  in  the  upper  portion  of  the  rear  wall  of 
the  substation.  The  circuit  after  entering  the  station  passes 
through  three  circuit  breakers  mounted  directly  inside  of  the 
rear  wall,  thence  over  bare  copper  conductors  to  the  three  oil 
insulated  choke  coils  on  the  mezzanine  floor,  thence  to  three  oil 
insulated  series  transformers,  from  which  connections  are  taken 
to  the  power  measuring  instruments  in  the  operating  room.  The 
main  connections  finally  terminate  upon  a  set  of  copper  bus  bars 
in  the  transformer  room,  which  are  supported  upon  porcelain 
insulators  mounted  on  wooden  cross  arms  and  placed  at  a  con- 
venient  height   directly    over   the   transformers. 
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This  three  phase  current  is  rendered  available  for  single  phase 
distribution  by  means  of  three  transformers  of  the  Westinghouse 
oil  insulated,  water  cooled  type,  each  of  750  k.  w.  capacity.  The 
high  tension  connections  are  such  that  in  case  one  transformer 
fails  while  in  service  its  connections  can  quickly  be  taken  off  the 
bus  bars  and  put  on  the  spare  transformer,  there  being  but  two 
in  regular  use.  The  low  tension  windings  are  so  connected  that 
either  11,000  or  22,000  volts  can  be  obtained.  This  has  been  so 
arranged  on  the  possibility  that,  at  some  future  time,  it  might  be 
desirable  to  transmit  current  for  a  distance  of  40  or  50  miles  to 
another  substation. 

The  current  is  transformed  from  three  phase  to  two  phase 
and  the  electrified  line  is  divided  into  two  sections,  each  of  which 
uses  one  phase  of  the  current.     Either  the  T  or  V  connection 
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DIAGRAM    OF    CIRCUITS    IN    SUBSTATION. 


PLAN    OF    SUBSTATION    SHOWING    LOCATION    OF    INSTRUMENTS. 
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years  to  try  a«d  bring  out  the  yoitnycr  iikh  ;m<l  iiu-ouragr  tluin 
10  become  contributors,  but  where  20  have  Ik-cm  urgi'<I  to  il"  tlii- 
uot'  more  than  one  or  two  ever  res[Min<!.  'IlirLO  years  a^u  the 
tdiiiT  made  a  U>t  of  a  dozen  aiiiuainianee>  in  railroad  meelian- 
ical  departments,  all  yoiuij;  nun  o£  good  education  and  more  or 
'fcas  proiuise.  vVl'tcr.  tn'ovyCarsYbf-,  s-ystetnatically  pr. .ddinti  tliem 
tipi  even  going  >0  far  as.  to  "Ugyest  snhjeets  which  certain  ones 
;were- AvelV  qiijditied  to   fallt  w   up.  tile  resuh   \\a>  jn?t  one  yood 

.«rtK*k'--^aijd  that: fronrtlie  busies    man  in  the  lot.  and  he  is  cer- 
tainly making:  gi'wd  at  titc  prcsyi'rt  tilltc.     The  other-  -ire  all  doing 

HSVeH..  hilt-  i'n<>st  ot  thein  ^eein  to  have.  ifaHini  into  a  nit  and  appear 

■16  .by  "biding  tJuir  light  Under  a  bushel.*' 
•■  ,Sa»tt  ;!iay  that  -tire  average  niechanical  deparinieni   i  niployec  is 
<^v.^'rv¥ptked,  ap<l;jb»»  tW^..?^^^  top  clubs'  or  technical 

pajM-rs,  even  .it  -it-js  011  li.!^  <*\vn  tUne.  jn-t  take  stjnie :  subject 
Sviih  which:  you  feel  tjiut  yon  are  familiar  and  sit  (Town  an<l  try 
to  prepare,  an   article   for, publication  and  yvn   will   jio^sibly   tind 

tlwt  theriyafie  a  S<*P*^'"lJ!!'|l>'^^^t^^^^  ^^i^'  ^^'-^^  s^'ll  further 

,.  :ihvesiigatioiu  nnd Aihen  th,e.  artiotc  is  completed  you  will  know 

'.Vconsiderably  im'fc  about,  your   -ub}ect   than   yon   did   whiii   you 

■>  started.     At  any  rate  work  of  thi><  kind  does  nut  apparently  ijv- 

terfiTe  with  a  man  do^ing  his  fuU  duty  to  the  railroad  compatiy 

and  tn;ikjng  a  sttccess  of  himself,  as  yuu-Ayill  discfjvcr  if  you  will 

;glanee  t<ver  the  name*  of  .some  ot.tbe  c>>ntril)ini.r-   in   the   older 

tiles^  oi  this  jout»:iL  ;  .■    .    :  ;     .'      ' 

,  It  is  a  mi>take.  to  prepare  an  ariide  or  to  take  part  in  a  di- 
clissioh  uhlesf^^oticiur impart  something  that  will  really  helper 
inspire  yotjr  readers  or.  lu-arers.  Say  what  you  have  to  say  in  a 
few,  clear  cut,  well  dy >.-enwoPds.  Xo  matter  how  familiar  you 
are  with  the  sulmct  il  is  a  mistake  io  try  to  take  part  in  a  club 
disciis,sion  without  some  previous  prvparation  unless  you  have 
had  more  or  less  v'^perieiicc  in  speakiii.g  extempuraneously,  and 
even  thetx  things  are  often  said  which  i\o  not  convey  Uic  correct 
impres>ii>n.  ami   others  are  overlooked    whicJi   should   have  been 

Pow  KK  -CosscMEW  »Y   Ei.F.cTkic  T«.\ix    LuiMi  ixo. — The   steam 

eon .<um.pt ion    with   an   engine   driven    electric   lightinu;    set    in   the 

baggage  car,  while  the  plant  is  hi  operation.  i>  from  7ih>  to  <;«)!) 

ibs.   for  eight-ear  trains,  or  approximately   itxj  lbs.  per  hour  per 

.tijr     T'bje  S'iV<^P^'"^^*^s  from  8  to  10  hours  a  day  .mil  it  may  be 

taken  at  an  average'  figure  that  about  <k>o  lbs.  of  steam  is  con- 

"■umetf   per   tlay   per  car.      With   an   axle  driven   set   the  average 

iMWer  absorbed   from  the  axle  throughout  the   run   is   between 

1 4  and  3^.2  hofS^  pu.wer  per  car,  depending  upon  the  character  of 

.■•the  car  and  the  system  used.     For  extended  lines  overland  this 

.•^^, continues   for  twenty-four  hours  of  each  day   and  coii.-e(pientl\- 

.4.S,tu  «'>o  horse  power  hours  are  con.snme<l.     Assuming  ,\o  lbs.  of 

steam  per  hoitr  Consumed  by  the  locomotive  per  horse  jiouer  at 

Ure  car  axle,,! the  axle  driving   set    will  consume   from    J.50vi  to 

i.Soo  lbs.  « if  .f^tiain  every  twenty-four  hours.     When,  however,  the 

run  c.oniprises  only,  the  time  t>f  a  single  night  or  Ie>>,  instead  of 

extendinji'.  over  IvyeiTty-ftTiiir  hours,   the  advantage  ^'ery   r.ipidl\ 

turns   toward    the   a-xle   driven    e«|uipment,— /.J«^;;aA/.  C.   .hick-soii. 
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iron  rou-iis^ts  almost  cntircK'  of  ferrite  and  tem|ier  carbon,  it 
ha?  a  tensile  streiigth  fd  fromi;4'V«^  to  .f>o,oof)  Il.s.  per  "iiiuare 
inch;  with  att  elongation  of  ft'oni  2'<  to  5  per  cent.,  which  in  spe- 
cial i:asts  may  grr  as  high  as  S  per  cejit..  And  a  reduction  of  area 
of  jf  J  to  8  per  cent.,  .Hid  may  go  as  high  .'j^.s  ij  jter  cent.  .\  one- 
iiich  bar:QiV,i^u^t>ortsi2  in,  apart  shoiild  ber*r  a  loa<I  it  the  cm 
tcr  of  aV  least  3,5<»o  lbs.  .ajHf  be  dellccted  at  least  '  j  in  before 
breaking  Thin  sections  should  be  capable  of  being  flattcne*! 
out  under  a  hammer  and  bent  double  without  cracking --/»';■(;«/- 
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HiCH  Sp«ei»  I^vT.— The  British  torpolo  boat,  destroyer,  "Mo- 
haAvk,"  ncfording  to  press  dispatches,  maintained  a  <peed  of  .^4'} 
knots,  or  nearly  40  jiiiles,  iH'r  hour  for  ^iLx  hqyrs  <lurit)g  its  ^pecd 
trials  on  ^'ovcmber  15. 
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The   lirst    installation   of   the   single   phase   alternating  current 
system  of  electric  motive  jiower  u|K»n  a  ste.atn  railroad,  to  go  into- 
commercial   oper.itjon.   wa>   ,1    p  ntioii   i>f  the   Rochester   Uivisiuli 
of   the    l->ie    Railroad,    which    was   opened   on   the    iSih   of   June. 
This,   in  addition   to   being  the  lirst  to  operate  single  phase  cars 
on  i  steam  railnrad,  was  also  the  tirst  to  use   ii.ixw  volts  work- 
ing pressure  commercially   on   a   trolle\    in   llii--   country,   having 
preceded  the  Xew  Haven  System  in  both  of  these  re-i>ects  by  a 
few  weeks,     it  is  al>o  the  tir>t  instance  of  a  heavy  electric  trac--. 
tion  system  receiving  power  from  a  (kmh-xj  volt  tr.insmission  line. 
All  of  the  construction  of  this  system,  except  that  of  the  ("(.(.(.kx* 
vok'  transmission    line   and   the   car  bodies   and   trucks,   was  de-', 
signed,    executed    and    placed    in    ifiK'r.iting    cotnlition    by    West-; 
ingliou^e.  Church.  Kirr  &  Co.,  engineers.  •• . 

The  section  of  track  electrically  equipi>ed  is  34  miles  long,  ex- 
tending fr<.>m  l\oche<ter.  X.  V.,  over  the  main  line  oi  the  Roches* 
tef-vJ  >ivision,  to  .\von,  a  distance  of  about  i[)  miles,  thence  15 
uv\^  (.ner  the  Mt.  .Morris  branch,  i  he  railroad  is  entirelv  sin- 
gle  track  with  hidings  at  way  stations,  averaging  three  or  four 
miles  .ipari  Tin  yr.ide-^  are  light  and  the  curvature  for  the 
nio>t  p.irt  unite  e.isy.  •     •  .- 

Ihe  line  was  originally  laiti  with  (lii  lb.  rails,  but  was' re  laid 
with  80  lb.  rails  just  prior  to  the  electrilication.  A  single  Xc 
2/0  protected  r.iil  Ixmd  is  applied  to  each  rail  joint  under  the 
plate  I'.ecause  of  the  high  tension  system  comparatively  light 
rail   b'jnding   is   possible. 

The  electric  service  is  <levotc«I  \vli<>ll\  lf»  passenger  trafllC, 
which  is  of  the  local  interurban  type.  The  freight  service  is 
haivdled  exclusively  by  steam  locomotives,  as  heretofore,  as  are' 
aNo  the  throttiili  passenger  train>.  Tlu^  steam  service  between 
Rochester  and  Mt.  Morris  origin.iII\  comprised  three  round  trips 
daily.  The  electric  service  has  permitted  six  round  trips  daily 
between  Rochester  and  Mt.  Morris  and  threi'  more  between 
Avon  and  Mt.  Morris. 

Pozirr  Supply. — The  power  is  generated  at  Xiagara  Falls  in 
the  plant  of  the  Ontario  Power  Company  and  h  transmitted  at 
tx),cx)o  volts,  three  phase,  over  the  lines  of  the  Niagara,  Lock- 
port  and  Ont.irio  Power  Comi>any.  which  crosses  the  lirie  Rail- 
road :it  Mortimer.  Froin  this  point  a  branch  line  was  con- 
structed to  .Avon,  being,  located  upon  the  r.iilroad  right  of  way 
for  nearly  the  whole  distance.  This  line  was  carried  upon  poles 
of  the  .\  fratne  tyjie.  using  tw(.i  40  ft.  cypress  poles  set  abreast 
of  each  other,  and  .inclined  so  that  their  tops  are  framed  to- 
gether.' The  cross  arm  consists  of  two  3'/."  ,\  6"  x  8  ft.  titn-^  : 
bers.  the  insulators  beittg  located  one  i>n  either  end  of  the  cros.s^' 
arm  and  at  the  apex  of  the  p«ile:-,  so  that  there  is  an  equilateral 
sp.icing  of  7  ft.  between  e.ich  of  the  three  wires.  Lightning  pro- 
tection was  installed  upon  every  fifth  pole.  The  conductors  are 
of  Xo.  4.  h.ir<l  drawn,  stranded  copper  cable,  the  sttndard  length 
of  span  being  jjo  ft  .  which  is  shortened  on  curves  where  neceS-:- 
sary 

Suhslatiou. — The  >i!igle  •>ubstation  re(piired  for  this  installa- 
tion i>i  loeated  ;it  .Vvon,  ami  toi^vilier  with  the  car  inspection 
shed  is  .•idjacent  to  the  ror.ndhou>e  and  division  repair  ^liop  .it 
this  point.  Till-  w.ills  of  the  ImiMinii  .are  f>f  brick,  r^stinii  on  con 
Crete  fotmd.ation.  the  rf>rif  an<l  iKior  being  of  reinforced  con- 
crete. The  t1oor<  ;ire  <uf»p«irted  upon  steel  iH-ani-.  but  the  roof 
beams  are  of  reinforced  concrete.  This  building  measures  39  ft. 
S  in  hv  44  ft.  on  tlu^  oni-ide  .and  is  j<>  ft.  10  in.  high  from  the. 
top  of  the   foundation  to  the  top  of  the  jiarapits. 

The  basetneiit  of  the  building  cont.iijis  one  of  the  fransformcr" 
oil  tanks  ;inil  .-in  oil  puniji.      llie  main  floor  is  di\  i<le<l  into  three. 
rooms,  the  main  tr.nisformer  room  being  43  x   17  ft.  and  extend- 
ing the  full  heiiiht  of  the  structure.    The  remaining  space  of  the 
main   lloor  is  divided   into  a  high  tension   room,  throu.gh  which 
the  60,000  volt  circuit   enters  .and  an  operating  room  where  all 
6i   the   II, 000  volt   switching   apparatus   and    measuring   instru-- 
mcnts   are   located.     Over   the   fiporating    room    is    a    mezzanine' 

•  Based    on    nn    c\tcn«ivc    (Icscriptive    article    iirip.iroil    .nrnl    furnished    by 
Mr.      \V.    \.    Smith,   clc-ctrie   tractiun   enpinier.   Wcstiiinln'ii-f,    ("liiirch,    Kerr 
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floor  mi  which  Is  Incatofl  the  li.ortn  volt  lighthiog  arrcstors.  tht 
60.000  volt  choke  cuilN  ami  the  (k^hjo  volt  ^cric.s  cniJs.  The  ar- 
rangcimnt  of  these  rooms  and  circuits  is.  shown  in  ottc  "Of  the  • 

illnstratiuiis^?^. /I. .;■■:,  .vt:;-V-;"X  ■>;•■.■;■'■■:  •"'    '.'.'<  ■■:--^    ■■'':-^y~'^::^--:\^\l\'y^''-:'- 

Tlio  transm5f;!;ion  line  tcrmtnatVs  ,il  the  ItylitunTig  art"e<lot 
yard  iri  the  rear  of  the  substation,  where  an  arranj^cment  of 
60,000  volt  lightning:  arrcstors  is  provided.  From  this  the  three 
high  tension  conductors  enter  tlK  substation  through  glass  discs 
held  in  ?,()  in.  tilo  set  in  the  upper  pi^rtion  uf  the  rcur  wall  of 
the  snltstation.  The  circuit  after  entering  the  station  passes 
through  three  circuit  breakers  mounted  directly  inside  of  the 
rear  wall,  thence  over  bare  copper  conductors  to  the  three  oil 
insulated  choke  coils  on  the  mezzanine  floor,  thence  to  three  oil 
insulated  >eries  transformers,  from  which  cotmections  are  taken 
to  the  power  measuring  instriunents  in  the  operating  rooni.  The 
main 'connections  lluallx'  terminate  upon  a  .set  of  copper  bus  bars  ^ 
in  the  transformer  room,  which  arc  supported  upon  porcelain 
insidators  inomUed  on  w<io<Ien  cross  arms  and  placed :at.^a.Cojj- 
vonieiu    height    tlirecily    over   tlie   transformers.   ;,     :'    c.  ;.   ..;     ". 


This  three  pTiasc  current  i*  ri^ndcrvd  available  iwr  single  plta-ic 
distribution  b}' means  of  three  transformers  of  the  \\  esttnghuu'>;e 
oil  insulated,  water  cooled  ty'pe,  each  of  75a  If,  w.  capacity.  The 
-high-tension  connections  are  such  that  lit  case  one  transformer 
fails  while  in  service  its  con tu\i ions  cati  quickly  be  taken  off  the 
bus  bars  and  put  on  the  spare  triiisfonncr,  there  being  but  two 
in  reguUir  use.  The  low  tensiaii  w  hidings  arc  so  connected  that 
either  11,000  or  22,000  volts  can  be  obtained.  This  lias  been  so 
arranged  on  the  povsibiluy  that,  at  some  future  "tunc,  it  might  be 
desirable  to  transmit  current  for.  a  distaijccuf  4<».  or  50  .tJuly*  lo 
another  substation.  >     ^  '    .:!    :    '      \    v ' -^^    "  "^.?:'"  v  '  ~  '    j 

.  The  current  is  transformed  front  threc^pha???'  td  two  phaSe 
and  the  electrified  line  is  <liVided  into  two  .sections,  each  of  \vhich 
uses  one  phase  of  the  current.     Eitlier  the  Trior  V  conneaion 
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can  be  used,  the  latter  method,  however,  being  employed  at  pres- 
sent.  Arrangements  have  been  made  for  conveniently  removing 
a  transformer  or  its  coils,  by  the  installation  of  a  transfer 
track  and  a  lo-ton  hand  hoist.  Two  cylindrical  boiler  iron  tanks 
are  provided,  each  being  of  slightly  greater  oil  capacity  than  a 
single  transformer.  One  of  these  is  located  in  the  basement 
directly  under  the  transformer  room,  so  that  the  oil  can  readily 
be  drawn  into  it.  The  other  is  suspended  from  the  concrete  roof 
beams  at  the  top  of  the  room  and  acts  as  a  reservoir  for  dis- 
tributing oil  back  in  the  transformer.  The  oil  is  pumped  from 
the  lower  to  the  upper  tank  by  mcaiis  of  a  steam  pump,  the 
steam  supply  being  obtained  from  the  adjacent  roundhouse.  By 
this  arrangement  it  is  a  simple  matter  to  draw  the  oil  off  from 
any  transformer,  if  its  insulating  qualities  are  found  to  have  de- 
preciated, and  a  "de-hydrating,  filtering  or  purifying  apparatus 
can  readily  be  employed  with  the  aid  of  a  pump,  and  the  sup- 
ply returned  again  to  storage. 

The  water  circulation  in  the  transformers  is  by  gravit)-,  the 
supply  coming  from  the  roundhouse  water  tank.  There  are  three 
separate  water  cooling  coils  in  each  transformer  case,  each  one 
controlled  by  its  own  valve,  so  that  the  amount  of  water  can  be 
varied  as  found  necessary  under  the  varying  conditions  of  load. 

The  ii,ooo  volt  bus  bars  run  along  the  wall  of  the  operating 
room,  the  circuit  passing  from  them  through  oil  circuit  breakers, 
of  which  there  are  three,  one  being  a  spare,  and  thence  to  the 
mezzanine  floor  and  through  two  low  equivalent  lightning  ar- 
restors  and  out  through  the  substation  wall. 

Call  bell  circuits  have  been  provided  so  connected  that  when 
a  circuit  breaker  opens  or  the  temperature  of  any  transformer 
runs  above  normal,  a  bell  is  rung  in  the  adjoining  car  inspec- 
tion shed.  The  station  itself  does  not  require  the  constant  pres- 
ence of  an  attendant  and  it  has  been  found  that  an  average  of 
one  hour  a  day  is  all  the  attention  needed. 

Catenary  Trolley  Construction.— l^tarly  all  of  the  line  con- 
struction is  of  the  bracket  type,  except  over  the  railroad  yards 
at  several  stations,  where  span  construction  is  used.  Chestnut 
poles,  averaging  25  in.  in  circumference  at  the  top  and  about  42 
in.  at  the  butt,  and  between  35  and  40  ft.  long,  are  used.  The 
poles  are  given  about  12  in.  rake  and.  are  tamped  with  cobble 
stones.  The  brackets  consist  of  a  .^  x  zVi  in.  T-'ron  10  ft.  long, 
the  heel  of  which  is  fastened  to  the  pole  by  a  pair  of  bent  straps, 
the  other  end  being  supported  from  the  pole  top  by  two  H  in. 
steel  truss  rods.  These  rods  are  attached  about  27  in.  back  from 
the  outer  end  of  the  bracket  and  run  on  either  side  of  the  pole 
to  a  clamp  which  grips  the  top  instead  of  requiring  the  bolt  or 
truss  rod  to  pass  through  the  wood.  When  necessary,  extra  long 
brackets  are  employed  and  an  extra  set  of  truss  rods  are  pro- 
vided. The  insulator  pins  are  of  malleable  iron  and  grip  the 
flange  of  the  T-bracket.  On  these  are  mounted  insulators,  6% 
in.  diameter  and  6  in.  high,  of  the  three  petticoat  type,  being 
made  in  two  parts.  These  insulators  were  specially  designed 
for  this  installation. 

The  insulator  pins  are  located  ordinarily  about  12  in.  from 
the  ends  of  the  bracket,  although  their  location  can  be  varied  to 
suit  the  alignment  of  the  tracks. 

The  messeiiger  wire  is  of  "extra  high  strength"  steel  in  seven 
Strands  and  is  7/16  in.  in  diameter.  The  trolley  wire  is  No. 
3/0  B  and  S  grooved  copper. 

The  spans  on  straight  line  track  are  120  ft.  in  length,  and  as 
much  shorter  as  required  on  curves.  The  maximum  deflection 
allowed  from  the  center  Hue  of  the  track  is  7  in.  each  way.  The 
catenary  hangers  are  of  the  drop  forged  type,  the  messenger  clip 
and  trolley  clip  being  of  the  same  type,  but  grooved  differently 
to  accommodate  their  respective  wires.  They  are  joined  by  a 
%  in.  hanger  rod  with  right  hand  threads  on  each  end.  the  longer 
rods  being  flattened  in  the  middle  to  admit  of  bending,  so  as  to 
conform  to  the  divergence  of  the  rviessenger  and  trolley  wires 
near  the  ends  of  the  span.  '1  he  hangers  are  spaced  about  10  ft. 
apart.  Both  the  trolley  and  messenger  ears  are  secured  in  po- 
sition by  jam  nuts.  The  steady  strain  rods  arc  of  treated  wood 
and  are  mounted  on  one  side  of  the  bracket,  instead  of  directly 
underneath  it.  in  order  to  give  sufficient  clearance  for  the  panta- 
graph   trolley   on   curves.     These   rods   are   hinged   to  porcelain 


strain  insulators,  which  are  clamped  to  one  side  of  the  bracket 
and  can  be  shifted  along  it  to  follow  up  any  change  that  may  be 
required  in  tlie  alignment  of  the  trolley  wire.  Steady  strains  are 
used  only  on  curves  and  turnouts  and  were  not  found  neces- 
sary on  tangent  tracks. 

Every  trolley  bracket  is  grounded  to  the  rail  so  that  an  in^ 
sulator  failure  will  instantly  throw  off  the  power,  and  minimize 
the  danger  of  setting  the  wooden  poles  on  hre.  The  burning  of 
a  wooden  pole  would  not  itself  necessarily  cripple  the  electric 
service,  but  it  would  be  quite  likely  to  cause  a  aangerous  obstruc- 
tion to  the  passage  of  steam  trains. 

The  span  construction  is,  as  nearly  as  possible,  similar  to  the 
bracket  construction,  and  uses  the  same  type  of  pin  and  insu- 
lator. A  piece  of  3  x  2J/2  in.  T-iron  about  30  in.  long  is  sus- 
pended from  the  span  wire  by  adjustable  hangers  and  the  mes- 
senger wire  rests  upon  the  insulator  the  same  as  in  the  regular 
bracket  construction.  At  several  points  special  construction, 
which  varies  somewhat  from  the  standard,  was  required. 

A  simple  type  of  pull-off  was  devised  for  curves  in  span  con- 
struction, which  consists  of  a  spool  type  insulator  with  a  piece 
of  piping  cemented  through  the  center,  this  pipe  being  slipped 
over  the  hanger  spacing  rod  joining  the  messenger  and  trolley 
clips.  This  gives  an  insulating  connection  through  which  an  or- 
dinary pull  over  cable  can  be  attached  to  both  messenger  and 
trolley  wires  wherever  required  and  the  division  of  the  pull  be- 
tween the  two  wires  can  be  easily  adjusted  to  suit  the  conditions. 

Only  part  of  the  line  has  been  equipped  with  lightning  ar- 
restors.  These  are  of  the  swinging  fuse  gap  type  of  construc- 
tion, made  by  the  Westinghouse  Electric  &  Mfg.  Co.  This  type 
of  arrestor  consists  of  a  gap,  one  side  of  which  is  connected  di- 
rectly to  the  trolley  and  the  other  to  the  ground.  The  latter 
connection  being  through  a  fuse  enclosed  in  a  tube,  which,  while 
the  fuse  is  intact,  is  mounted  in  an  inclined  position,  but  when 
the  fuse  is  blown,  a  latch  is  raised  and  allows  the  tube  to  swing 
to  a  vertical  position.  This  difference  in  the  position  of  the  tube 
is  easily  seen  from  the  ground  and  the  blown  fuse  tube  can  be 
lifted  off  the  suspending  lugs  by  a  pair  of  insulating  tongs  made 
for  the  purpose  and  the  fuse  renewed  and  replaced  in  a  few  mo- 
ments. 

The  trolley  line  is  divided  into  seven  sections  which  are  sepa- 
rated by  trolley  section  insulators.  These  are  of  the  overlapping 
type,  made  of  impregnated  wood  of  sufficient  length  to  insure 
insulation  at  11,000  volts.  One  of  these  breakers  opposite  the 
substation  at  Avon,  differs  from  the  others  in  that  it  is  not  of 
the  overlapping  type,  since  it  is  necessary  at  this  point  to  abso- 
lutely separate  the  two  halves  of  the  trolley  line  in  order  to 
utilize  the  separate  phases  of  the  trolley  current  in  each  half. 

The  only  feeders  necessary  are  those  connecting  the  substation 
with  the  trdlley  on  opposite  sides  of  this  section  break.  The 
principal  object  of  cutting  the  trolley  into  additional  sections  is 
to  facilitate  the  locating  of  line  troubles. 

Electric  Cars. — At  present  there  are  but  six  cars  equipped 
with  electric  apparatus  in  service  on  the  electrified  section.  It 
is  expected,  however,  that  this  number  will  be  increased  in  the 
near  future.  These  cars  were  built  by  the  St.  Louis  Car  Com- 
pany and  measure  51  ft.  4  in.  over  l)umpers.  Four  of  them  are 
arranged  in  two  passenger  compartments  and  the  other  two  have 
a  baggage  compartment  in  addition,  with  smaller  seating  com- 
partments. 

The  construction  is  of  composite  steel  and  wood  underfram- 
ing  with  truss  rods  and  a  wooden  superstructure.  They  are  fitted 
with  large  vestibules  and  the  end  doors  of  the  car  are  of  the  slid- 
ing type.  The  vestibule  side  doors  are  also  of  the  sliding  type 
and  a  double  acting  swing  door  is  arranged  in  each  vestibule  so 
as  to  form  a  motorman's  compartment,  or  if  in  the  center  or  rear 
of  the  train,  to  be  folded  back  to  enclose  the  control  apparatus 
and  brake  gear. 

Each  car  is  fitted  with  a  50  candle  power  headlight  at  each  end 
on  top  of  the  hood,  and  each  also  has  a  gong,  air  whistle,  and 
standard  train  air  signal  apparatus.  The  cars  have  standard 
M.  C.  B.  couplings,  air  hose  connections,  etc.,  so  as  to  couple 
with  any  of  the  standard  steam  rolling  equipment. 

The  trucks  are  of  the  standard  M.   C.   B.   swing  bolster  type- 


December,  1907. 


AMERICAN    ENGINEER    AND    RAILROAD    TOIRXAL. 


477 


SINGLE  PHASE    ELECTRIC   TRAIN    ON    THE   ERIE   RAILROAD^ 


with  inside  hung  brake  beams.  The  wheel  base  is  6  ft.  8  in.  and 
the  axles  are  6>^  in.  in  diameter. 

The  electrical  equipment  of  the  cars  consists  of  four  West- 
inghouse  single  phase  railway  motors  with  a  normal  rating  of 
loo  h.p.  each  driving  the  axles  through  gears,  the  gear  ratio  be- 
ing 20.63.  The  suspension  is  of  the  nose  type  and  solid  gears 
are  pressed  upon  the  axles.  The  control  system  is  of  the  West- 
inghouse  electro-pneumatic  type  and  includes  three  distinct  cir- 
cuits :  the  high  potential,  low  potential  and  the  control  circuit. 

The  high  potential  circuit  includes  only  the  pantagraph  trolley, 
a  line  switch  and  the  high  potential  coils  in  the  transformer. 
The  low  potential  circuit  includes  the  switch  group,  the  pre- 
ventative coils,  the  reverser  and  the  motors.  The  control  circuit 
includes  the  master  controller,  one  in  each  vestibule,  the  train 
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line  wires,  the  valve  magnets,  and  interlocks  the  storage  battery 
supplying  the  current  in  this  circuit  and  a  motor  generator  set, 
which  is  used  either  to  charge  the  batteries  or  to  actuate  the  con- 
trol system.  The  high  potential  circuit  is  at  a  pressure  of  11,000 
volts,  the  same  as  the  trolley;  the  low  potential  circuit  has  va- 
rious voltages,  corresponding  to  different  taps  on  the  trans- 
former and  controlled  by  the  switch  group,  and  the  control  cir- 
cuit is  at  a  pressure  of  15  volts. 

The  pantagraph  trolley  mechanism  is  operated  by  a  pair  of 
springs  and  an  air  cylinder.  The  trolley  is  raised  and  held 
against  the  wire  by  means  of  the  springs  and  is  lowered  by  the 
application  of  air  pressure  in  the  cylinders  which  form  part  of 


its  base.  When  down,  it  is  automatically  locked  and  the  latch  of 
this  lock  can  pnly  be  withdrawn  by  applying  air  pressure  to  an- 
other small  cylinder,  which  will  release  it  and  allow  the  springs 
to  raise  the  trolley.  This  trolley  mechanism  is  so  connected 
with  the  control  circuit  that  any  interruption  in  the  supply  of 
the  high  tension  current  or  the  opening  of  the  line  switch  or 
main  circuit  breaker  immediately  causes  the  trolley  to  be  low- 
ered. 

The  line  switch  is  operated  by  air  pressure  admitted  by  elec- 
trically operated  valves  and  in  case  the  supply  of  air  has  been 
exhausted,  as  when  the  car  has  stood  for  some  time  unused,  a 
small  automobile  tire  pump,  placed  underneath  one  of  the  car 
seats  and  connected  into  the  trolley  air  piping  system,  is  pro- 
vided and  enables  tlie  air  operated  control  latch  to  be  withdrawn, 
the  trolley  raised  and  power  obtained  that  will  start  the  air  com- 
pressor. The  line  switch  must  be  held  in  mechanically  until  the 
air  compressor  has  furnished  a  pressure  of  50.  lbs.,  which  is  suf- 
ficient to  properly  actuate  the  control  system. 

The  transformer  is  of  200  k.  w.  capacity  and  of  the  oil  insu- 
lated type.  It  has  three  high  potential  and  eight  low  potential 
taps,  the  latter  running  down  as  low  as  no  volts,  which  pres- 
sure is  used  for  heating,  lighting  and  auxiliary  purposes.  The 
switch  group  consists  of  a  set  of  air  operated  switches,  controlled 
by  magnet  valves,  all  mounted  in  one  frame.  The  switches  are 
all  provided  with  interlocks,  which  automatically  give  the  con- 
nections in  such  a  way  that  each  switch  of  the  group  acts  only 
when  the  current  in  the  motors  has  reached  a  pre-determined 
value,  thus  making  acceleration  automatic.  There  are  two  re- 
verser switches  actuated  by  air  pressure,  one  for  each  pair  of 
motors.  The  current  from  the  main  motor  circuit  is  led  through 
the  motor  limit  switch,  which  makes  effective  the  functions  of 
the  interlocks  and  renders  it  impossible  for  the  successive  switch- 
es to  be  thrown  in  unless  the  limit  switch  is  closed. 

The  master  controller  makes  the  proper  connections  by  means 
of  which  the  15  volt  control  circuit  actuates  the  valve  magnets 
which  control  the  action  of  the  air  operated  main  contactors  in 
the  switch  group  and  the  reversers.  The  control  handle  is  nor- 
mally held  in  a  vertical  central  position  by  springs,  unless  it  is 
moved  to  one  of  the  running  points  by  the  motorman.  When 
released  it  returns  to  a  vertical  position,  shutting  off  the  power 
and  enabling  the  emergency  application  of  the  brakes  by  means 
of  the  brake  relay  valve  alongside  of  it.  There  is  a  push  button 
on  each  side  of  the  master  controller  case.  The  one  on  the 
right  side  when  pressed  drops  the  trolley  and  opens  the  line 
switch.  When  the  button  on  the  left  hand  side  is  pushed  the 
switch  group  is  stepped  up  to  the  last  or  hig^  speed  notch  and 
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;i-;iJi  btt'  iisvU,  tile.  Jaltcr  iiKrth<>iJ^  hA>wcver,  lipitig  cjui>k>yiil  at  pies-. 

sjtiii:  .  Arraivgvinciu.i  hiiA'Cv  1^^^  for  o<,>nvoniifiily  removing 

•      a    traH?iornKr    or  >t>    c'tiil-;:    bV    tUc    in>;;ilhvtiun    «>f    a    uaiHlVr 

track  ami  a  loi-ifjii  IuiimJ  Ituist.     i'«.i.  cyliniiriial  builcr  ir"U  iaii.k> 

'   arc  providi;<J,"  eaiHi'; tciHg'  of  ^  sMgitfly  jtr<-';itcf  oil  p.-|iii,atity,  tluuv  a 

>iiiyk'  ■irithsfoqiiVn    .-Cifir  -fif   thi'st;  ^.s-i  k)€;rtc«l.  jtv  the    baPeuiciit 

:  iJirtctly  iinUcr  fh«^viFa-i>>h.tVjnvi'  -ruoirt,  >»>  that  ilie  i.mI  laii  rtailily 

be  tlrawi)  imo  it.    J.tiic  oiUvf  Ji'  ^^l^l)cInU•(l  lr<«ni  the  coucretv  roof 

'  i^am^i'at  the  Uyp  bt.  (be  roomaJiir  licts  as  a  rvHervoir  tW  di's- 
tribitting  oil'  bat'k  ijj  -ihe  ;tra«slt.>OJn;'tl  The  t»M  i^  pnnii)i.'»l  from 
the   lower  to   tlic .  nppei*  tank  by   liican-j  of  a   steam    pnniii.    the 

.     stcajn ,  supply  beiiJji  *>t«aititd  m>uv:tIv(;'-M.ljaoetit :  r<.>uu!illi« >u>c.     By 

■  , this  arrrkng\:nit'nV  it  is  a  siiv^pU-. matter  t«>  ttraAV  tlie  oil  t>ff  fnmi 
hri5'  trati^formvr..;ii-its  iiisufeitihg  qii;i{iiiv.s  are  jfoujid  to  have  de* 
pm"iat»xL  aiid  V»'  .iic^^  (»r   imrifyinv;    apparatus 

fan  reatjily  be  entployeil  \vidv.t,he  .'Htl  <>f  a  ininip,  au«l  the  sup- 
j>iy-rcttiriu»l  a^ain  to  ^t^ifttge^  ..;?     ..^  ^  "  V -; V:      .  /" 

'  The  wale*  _Vifinila;^^^^^  iira\it>.   tlie 

snpply  cf'iniii^  froiuVthcfouttdliotist-  water  liMik:     llicre  are  three 

,  separate  water  o >o)iiig  c<:>il>  in  eaelr  tran-»fi >rnier  rase,  each  one 

.' .<:oiit rolled  by  •'^''-VW"  valve,  so  that  the  amount  of  water  can  be 
varied"  as  fomyd  ii.cciejsary-.iitidei'  the,  \-iry-iiig  conditions  of  load. " 
The  11,000  volt; bijli.  bar*i  rttn  hlohg  the  wall  of  the  operating: 
ri'otn;  tire  cfrctiil  pas.sing  fr»riiT  them  throni;li  oil  circuit  breaker."-, 
of  which  there  are  three,  one  being  a  spare,  and  tlience  to  the 
mezxanitlc  floor  and  fhrougb  t.w(>  low  cciuivaleni  lij;iitning  ar- 
rtstors  and  f>ut  through  the  stibstutioii  wall.  ,:;.:.;•.>>  .;;.'>^"'-.^ 

.  ,  Call  bcU  circuit*  ha^e  uecii  providetj  x^  connocled  ihal  wlun 
'•' a  circuit  breaker  opens  or  the  teniperatiire  of  any  transformer 
riuis  above  n<'rni.il.  a  bell  i.s  rui>g  in  the  adjoining  car  inspec- 
tion shed.  The  slatioit  it!<elf  docs  lUJt  fe<)uir,e  the  constant  \>Ti.-^- 
cticc  of  an  atten<l.nnt  and  it  h.-(s  lx>cn  found  th.at  an  .iverage  of 
one  hour  a  day  i<  all  the  attention  needed. 

Cuivnary   Tri'iity   t'otustrucJiou.-^carW   all    of    the    line    con 

■',,  struct  ion  is  of  the  bracket  /tj"p?,,:  except  over  the  railroad  yards 

-;  'ai:;  s^venii.  ?^aiiV>ivs^  w^^  ijscil,     ("lir-iinii 

polesV  aVeragij>ii  Jf  in.  in  circumference  at  the  top  and  alcut  4_' 

m.  at  the  butt,  and  between  35  and  40  ft.  long.  ;irc  used.      1  In 

t'<*lv?- -ire  8,ivtfn  about    i_'  in. .  rake  and,  are  lainiied   with   c<»l)bk: 

'^.istoh^.ij".;:  Tht.bravket&  consist,  o^^^  T'-'roti  i<>  ft    l>'ni^. 

:•;•    [the  heel  of  Avliich  is  fastened  to  the  pole  by  a  pair  <.)f  bent  sir.ii)*, 

'■   'the  other  eiid  being   ^uppo^rted  fr<jm  the 'pole  toj)  by   two   ^^   in. 

■steel  tntts*  rods.     The>c  rods  are  attached  about  _'/  in.  back  from 

"jt&'ei.i>H.lirt^.ehd  of-tte  ami  inn  oii  either  side  of  the  pole 

.to  j^clainp  which  grips  the  top  iik-tead  of  reipiiring  the  bolt  or 

■    trtiss  rod  to  pas>  through  the  wood,     VVhen  necessary,  extra  long 

brackets  are.  empkiyed  and -jur  extra  set  of  truss  rod>  are  pro- 

\  iiled..  The   ih5tiUtb>3-  pins  >r.t^^^^  iron   and   j^rip   tht 

riawge  of  tjie  T-bracket.     Oj.V.  theiiC.are  mouiited  insulators.  0?^.h 

w    divnuicr   and   (1   in.   high;   of' tlK'   three   petticoat    tyjie.   being 

iiiafrjc   tn  .  t\vo   parts.     'l"hosein5>Hlat"r>    were    specially    de->igned 

:'■ . -for -this. 'installatitrt).''  ■■':[■' ':.::'r  ;;-•;;!;  a;:.';;' •  .^■:;''^'  ..'    '-V^''  .^ '•^ 

:  'I'lkr /'rnsulator  jiiiis  'hrvy  hH-Uwd  ordinarily,  aboilt    ri-  in;  from 

tllv  ends 'nf  the  bfack.et.  aUh<njgh  llnMr  locatibjv. c;Vii  be  varied  t' » 

suit  the  alignment:  < 4'  the  tracks; 

The  ines^e.'iger  wire  i<-.of  "extra  highv strength"  st<»ol- in.  seven 
strands  aitd  Ls  ~/4ty-iit\. /in  lii.imeter.  . .'The  trolley,  .vv--i re  15 .No. 
i/o  li  andS  grooved  c«tpper:,.''  .'A  :/     ^•:;  f         ■■"il"-::-.  .'1    .' 

The  >pans.  on,strJiighi  line  ti^at:t  jit(\  V^  ^*    "^^  ^^ 

tJiuch  sbofter-  as  re^iuir«l  y>tr  chrye.>..^''r  n>axiinum  deflection 
aiUwved  /fonr  Ui'e  Getger  ?iiiv  V'f*^"  ^T-"^'*  's  /  in.  each  way.  The 
catenary-  hanC'ers, ire  .qf  the  dro|)  forgetl  type,  thi'  nios.onger  cli[> 
and  trolley  clij)  htirig  of  the  -saine  typet  hut  gruaved  dilTereiitly 
to  jicc'xniint.date  their  respective  wires.  Tl"">  '"■^'  .i"ined  by  a 
§4  ill.  haiiger  r»,td  with  ri«iuhan(l  threx-\ds  on  each  end.  the  louger. 
.wids.  heitig  tlatteucd  ni;  the  nriddle  to  admit  of  ben<liiig.  so  as  to 
roijiform  to  the;«liv<rgeiice  «Tf  the  inesseiiger  atid  trolley  wires 
i>earShe  end.-,  o.»'  the  span.,  'the  iKingers  arc  sp;ued  aboin  |0  ft. 
ap-itt.  BMh  thV  t  rolky  a.i,id .  ,itir]f?fhetigvr  c;irs-  /trre  secured  in  po- 
.sitjon  by  jan>7rHt^  Ttic  stc;wli^;stralti  rri^^  aVv  of  trcnterl  wood 
atifl  are  inoitii'te(l  «>rP>»u<>  '•ide  of  the  bracket,  instead  of  directly 
undirue.ith  it,  in  ordi;r  to  gi\^^  sufhcient  clearance  for  the  p.un.i- 
graph.  trolley   on   cni^\H?s:     Thcs^.rod$   are.,  hinged   to   porcelain 


strain  insitlaior.s,  which  are  clamped  tu  one  >ide  of  the  bracket 
and  can  be  shifted  akmg  it  to  follow  tip  any  change  that  may  be 
rc(iuired  in  the  alignment  of  the  trolley  wire.     Steady  strains  are. 
used  only   on  curves   and   tnrnoul>   ami    were,  tift   found   ijeces-. ,.:..'. 
ijiryon  tan^gent  tracks,  "'•  ^"  C^'^-    \  ^^    .  '.  •  '^  ■^^>:-': 

livery  trolley  bracket  is  grounded  to  the   rail  so  that  an  inr../...  ' 
sul.itor  failure  will  instantly  throw  off  the  iHjWer,  and  minimize 
.the  danger  of  setting  the  wooden  poles  on  lire.     The  burning  oi  .«     -  ; 
■».  wooden  |)oic  would   not  itself  necessarily  cripple   the  electric  .V..^' 
service,  but  it  would  be  quite  likely  to  cause  a  aangenms  obstruc- ,•.';"/ 
lion  to  the  passage  of  steam  trains..-^     .  '.     ;.  •      .      :;  'r^^^- 

The  span  con.-^truction  is,  as  nearl'y  as  possible,,  simnrir  to  this; -,;,.• 
bracket  construction,  and  ttses  the  sui^te  typo  of  pin  and  insii-. '.  •' 
lator.  A  piecf  of  J -v  2^  in.  T-iion  aboitt  30  in.  long  is  sUSr- -  -  <^ 
pende<l  from  the  span  wire  by  adjustable  hangers  and  the  iii<a'-  ■%.'} 
>enger  wire  rests  upon  the  insulator  the  same  .as  in  the  regular:  'v" 
bracket  cOitst  met  ion.  .\t  several  points  special  construction, '^ ',.;  ■ 
which. varies  soinewhat  from  the  standard,  was  required!  •■!,.■-.::,■,.*- ^S-; 
A  simple  type  of  pull-off  was  devised  for  curves  in  span  con.-'  •■ 
struction.  which  consists  of  a  spool  type  insul.'itor  with  a  piece  ,-' 
of. piping  cemented  through   the  center,  this  pipe  beitig  slipped     .  ■  ;■ 

.:;bver  the  hanger  spacing  rod  joining  the  messenger  and  troljey;.^; 
clips.    This  gives  an  in^u1ating  connection  through  which  anor-': . ;  ••'■ 
ilinary   pull  over  c.ible  can  be  attached  to  both   messenger  and     '  : '^ 
trolley  wires  wherever  required  and  the  division  of  the  pitil  be-    .:..■•.•; 
tween  the  two  wires  can  be  easily  adjusted  to  suit  the  conditions.  ?..':.• 

:';»()nly    part   of   the    line    h.is    been   equipped    with    lightning   ac"'^;'.;-;,'- 
restors       These  are  of  the  swinging   fu>e  gap  type  of  construe-   ..'r':^ 
tion.  made  by  the  Wcstiitghoilse  Electric  &  .\lfg.  Co.      This  typ6-  •.vv' 
of  .irrestor  consists  of  a  gap,  one  side  of  which  is  connected  di- ■.»;•;">• : 
rectly   to   the  trolley  and  the  other  to   the  groiuid.      The   latter.'-  r*; 
connectioit  being  through  a  fu.se  enclosed  in  a  tube,  which,  while  •;;•' 
the  fuse  i-  intact,  is  mounted  in  an  inclined  ]>osition,  but  when:  .v';  ■ 
the  fuse  is  blown,  a  latch  is  raised  and  allows  the  tube  to  swing'  ■ 
to  a  vertical  position.    This  difference  in  the  position  of  the  tube  .    •» 
is  easily  seen  from  the  ground  and  the  blown  fuse  tube  can  be    ■  ,. . 
lifted  ott  the  -uspending  lugs  by  a  pair  of  insulating  tongs  madie.-  ••  . 
for  the  purpose  and  the  fuse  renewed  and  replaced  in  a.  few  ulQ.-';.'     .- 
ments..- ■■■''.■:•■■•;.■-••■  r':^-^'  'r  ->^^.-  ^VvAy-'.- ■^^■::..vii'.rV-  .  ;x*  ^ J. .;•;,:, ;-y-r'.^.-;- 

1"he  trolley  line  is  divided  into  seven  section^  which  are  sepa- ;•.;•.  ." 

r.ited  by  trolley  sectkm  insulators.     These  are  of  the  overlapping        j'. 

type,  made  of  impregnated   wood  of  sufficient   length  to  insure       •>"■ 

insulation   atu,u«.K>  volts.     One  of  these  breakers  opf»o>ite   the.  l;.    ' 

substation  at  Avon,  differs  from  the  others  in  th.it   it  is  not  of     /;  ,; 

the  overlapping  type,  since  it  is  necessary  at  this  point  to  abso-'-  '■'• 

hitely    separ.ite   the   two   halves   of   the   trolley    line   in  order   to N. -.'•;: 

utili/e  the  -»ep.irate  phases  of  the  trollev  current  in  each  half.      •'•;.• 

"     '  .  .■■.'''"■ 

'     Till-  only  feeders  necessary  are  those  connecting  the  substation    ■...:.. 

with   the   trolley  on   opposite  sides  of  this   section  break.     The  .■■•;-:.] 

I)rincipal  ol)jeci  of  cutting  the  trolley  into  additional  >ections  ii' '  ■  ,,•.' 

ut  facilitate  the  locating  of .  line  troubles.  ■>■]    ;•■ 

':   iiU'cfric  Citrs.^-At   prcstni  there   arc   but    si.x  «sirs   equipped,".;  V. 

with   electric  apparatus   in  service  oil  the  elecfrilied  svction;     |i   -  .r.  . 

is  expectetl.  however,  that   this  uutiiber  -svill  be  mcreascd  in  the  ■  =•    '. 

near  future.     These  cars  were  built  by  the  St.  Louis  Car  .Gotn-; '-.v^ 

pany  and  tneasure  51    ft.  4  hi.  over  bunipers:  -  ^our  of  thetft  are     ;;'-' 

arranged  in  two  passenger  compartumlts  and  the  other  two  have  -.'.■••  % 

a  b.i.iig.ige  conii)artmeiit    in   ad<lition.   with   stnallerse.nting  com-    ;..••.' 

partments.  .    -' :  v'^.  >-. 

The  construction  is  of  composite^  st^el  and   wood  under fram^ >•-,.: 

■  ►  •  -■     ■      ■    .  .  .       •'.    ■ 

ing  with  truss  rods  and  a  wooden  superstructure.    They  .ire  fitted  .,.«:' ,v 

with  large  vestibules  ami  the  end  doors  of  the  car  ;ire  of  the  slid-./',:-    ■ 

ing  type.      The  vestibule  side  doors  arc  also  of  the   sliding  type..  •:'.'•. 

and  a  doubli-  .acting  swing  door  is  arranged  in  each  vestibule  so"  :';.-'. 

as  to  form  ;i  niotorman's;  comp:irtnient.  or  if  in  tin-  center  or  rear.  .  ;•''• 

of  the  train,  to  be  folded  b.ick  to  enclose  the  control  apparatus     ., 

and  brake  gear.  ;.;,  •^- 

l-!ach  car  I*-  tilted  with  ;i  V>  candle  power  headlight  at  each  end"  \-.'' 
on  top  of  the  hood,  and  each  also  has  a  gong,  :air  whistle.  andl.;'.^>' 
stanilard    train    air    signal    apparatus.      The   cars    have    standard-.-;: 
M.   C.    B.   couplings,   air   hose   connections,   etc.,   so   as   to   couple/::..' 
with  any  of  the  standard  steam  rolling  equipment.  •  :  >;-- 

The  I  rucks  arc  of  the  standard  M.  C.   B.   swing  bnNter  typcj  ..V; 

/'^-^  ^•!vV''Kir'  '^■;'->'^ 

A  ;  V:;,f '.'•'■;•;■• 


/ 


\ 


;/;♦  ■: 


■■■>■'.    v>. 
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•■fi/- 


witli  m-iult  hung  Inaky  Wauis.     I'he  whc-cl.hasc  !%();  ;ftv8  in.  aiul^its  bas^^^^    Wlicii  <Jo«n.  h  isrntlV'UKVticaily  l<>cko«l  iuid  ihc  latch;  ip 


tlio  aTcl<*s  are  654  in.  in  diameter 

The  ilectrical  fquipnToiit  of  the  cars  consists  of  four  AV'cst- 

inp;h()»i'-c  siticrlo  pluisf  railway  motor?;  with;  a' normal  ratmg  of 
ICK>  lip.  ca«;li  driving,'  the  axks  tlinnigh  gears,  the  gear  ratio  be- 
in^  20-63.  'The  suspension  is  of  the  rtose  lypc  and  solid  gtars 
are  pK --i.il  npoti  the  axles.  Tlie  control  systenv  is  oi  the  West* 
inghoiise  ilietro-piu  lunatic  type  atid  inelu<le<;  three  di-titict  cir- 
cuits: the  high  puieinial.  low  potential  and  the  control,  circuit. 

.The  high  potential  circfiit  includes  only  the  pant.igrai)h  trolley, 
a,  line  switch  arid  the  high   potential  coils   in  the  tranri former.- 
The    low    potential   circuit    inchides    the    switch    gronp,.  the  jVre- 
ventative  coils,  the  revcr.ser  and  the  motors.     The  control  circuit 
includes  ale   master  controller,  one   in   each   vcstibiile..t1w.  train 


'Sirij4ii««^.  af:i*wtt«-h.'»  ■" 


■'.•:*■'■ 


this  lockcah.bnty  be  withdra\vij  -by  apjJying  air  pre<.stirt^  10  stty 
other  sntaU  cylinder,  which  will  release  it  and  afloW^  the  .<pnngs 
to  raise  the  Iroltey.  This  trol.iey  niechnntMn  is  so  eininected 
with  the  control  circuit  that  ;«iy  interruinion  in  the  >upt)ly  of 
.tiv«i,  hi^i  iensiot\:  cnrvi  lu  < »r  the  oJ|>eniiij{  »»f  Uu';;.Hm* .  s^-H'itch  or 
itiaiti  circuit-  brealver  innneduiicly  cau^o!  tlic  traHc^x^  ti^;  be  Jf^w* 
ered.';^; /■__.;■ ';.   .-;V ;  .       ;--...  ■■:.•;..;;;  v-.'"^- ;:.  ;'     .'  .  '• 

'l-he.  ttjte  sw-itcli  is  operated  by  {j«ci>res:Sttf<^a<linnted  by  elec- 
tricaliv  oiK-ratcd  valves  and  in  ca^e  <bc  st^ply'io*  air  has  been 
exhaitsted,  its'  wlft'n  the  car  lias  si<>«i4i«t  3«»ttit:r':t^nj<e  Anmscd.  a 
small  autiinv'hiTc  tire  pnmj>,  phiced  iniderneatli  fiiie  of  the  car 
seat> -and  cojuiected  into  the  trolley  air  piping  system,  is  pro- 
yi<U'd  and  eivahles  ihi-  air  operatcfrcontrol  latch  trV  be  withdrawn. 
tJne -trpllcy  :faii>c?d  and  jwrner  (ibiained  that  will  start  the  air  com- 
pfessoY.     Thi' line  switch  must  be  held  in  mechanically  until  the 

Uurh  is  >ut-. 


t> 


/■</■  ■■  '  /  '•  T^^^r^r^r-^  ■      ,    iC-         pressor.      1  ne  Jine  swucn  must  ne  neui  m  mecnanicanv 

J^*"' '"'^X^i^'^^iW''   'v<!^  '    ^.•  ^;  '^'r  ^"'■'P'!''^'-''^        has  fnrni>luil  a  pressure  of  50  Ibs.^,  wUkt^ 
ft^yv  rif^.-I^A^I^  the  dintrol  system.  ;•';..■  - 

•     5]*r,»..»;»;  ;  ..J***,?;- '^.1  *«.-jV.'  v?>     riu*  trJiisforiuer  if  of  ibo  k^^^  of.  tlie 

l^i^H*'  •  •    •••;♦■  "*.^  C' '  '- :•' lat-ed  t^•pc^     Jt  has  three  high  "potential  and  ci^ght   low 


.  '*■»■ 


-f  irH  !«i.unr.'- 

...  '.J 


I  *  ' '  A".  .^ . '  ■' .  f.'inj^ttuif 


s  .v..;»r»', 


^::r^W 


'^fflA^HtAM:  OK  HtGjtir  .\Mi  t-ow  iH»f jR.vfr.vi;  <ii<tn\its  «x:^a^^       <  Aks;  •.. 

inc  wires,  the  valveinagncts,  and  interlocks  the  storage  byttc-ryj 
supplying  tli c  ;Cttrrent  in  th  ts  circu it  and  a  motor  genera toi;  i>eU 
which  is  list^d^ithc^  to  charge  the  batteries  or  to  actuate  the  con- 
trol system.  The  higli  potential  circuit  is  ;it  a  pressure  of  n.ono, 
volts,  the  same  as  the  trolley ;  the  low  potential  circuit  has  v.;i- 
rions  voltages,  corrisjio^iding  to  -diflferont  taps  on  tlie  ttans- 
foriner  and  controlled  by  fhe  switch,  grotipj, and  the  control  ictr- 
cnit  is  at  a  pressure  of  15  volts. ;..'...  _^^v  ;  ^  :    .     K^    ' 

The  pantagrapli  trolley  nHThrihishi  is  Operated  iJyfVpa^^ 
springs   and   an  air  cylinder.     The   trolley,  is   raised  and   held 
against  the  witc  'by  means  of  the  springs  and  is  lowered  by  the 
appHcntion.  of  ;.air  pressni-e  in  tl'.c  cylimlcrs  which  fortn  partvof 


apacity  am}  oi.  tlie  oil  msu- 

Vlafed  t>pe.  Jt  has  three  high  "potential  and  eight  low  potential 
;«.  :;^  :;:tapSj.ihc  Jatter  running  d-.wn  as  low  as  i  u>  volts,  which  pros- 
•;,•■-;■-■;'.<«  re -.is,  iised  for  heating.  !i:.iliiing  and  auxiliitry  purposes.  The 
'■,'•:,  V  switclt  group  cicnisist  so  t^^et  of  air  operated  switches,  controlled 
v;* '.■■;.■, by  majfiiet  valves,  all  inoiyited  in  one  ifamfe..- .Tfte  s«ritches  are 
"r*:...*valf  provided  with  interloJv-.  which  automat iVally  give  the  con- 
•  ■-■>•..; 'jiucti<)n«  i  .such  a  w.Vji^^ut  each  switch  oi  the  group  acts  only 
...  '-.^  i-,_\v1tcVv  tju'  cirrr-cHt  in  the  motors  has  tea-thvd.  a  pre-delcrmined 
value,  |hns  nliiking  acceleration  aiHomatic.  Xtei'c  ar!t.'t«:o  te- 
verjit-r  switchv's  actiiatediby  air  pressure,  one'  fof  each  i>air  of 
/iti'viots^lhe  current  from  the  main  motor  circuit  is  k'<l  throujE[h 
the  mottii'  limit  switch, :  w4iich  makes  .effective  tkl-  futWtions  of 
-■'tjie  interhjcks  and  rcndcts  it.  inipossible  for  the  "incivssive  jjwitch- 
JA'S,;  to  be  thrown  hi  iinlet^s  the  liniit  switclPVs  closed,  ^..^r  ..■.••>:,. 
:.„  The  master  coin  roller  nl.ikc's  tlie  primci)  connections  by  tnean? 
'of>\vJiich  thdV  1^  v(>lt..-tvnitre>l  circuit  ;!Ctu.'ites  the  \ alve  magnets 
Avhich  control'  the  action  of  the  air  opcnrt^d  main  contaetors  in 
tlie  s w itch ^noup  and, tUcv  reverscrs;  The- control  handle  is  norr 
inally  held  in  a  vertie.U  ccniral  posttioiv  by  springs,  unless  it  is 
.  inovcd  to  one  of  the  running  points  by  the  motorman.  When 
released  it  retiims  t<'  a  vertical  jiosilion,  .shnf ting  off  the  power 
and  enabling  the  emergency  application  of  the  brakes  by  means 
of  the'  brake  relay  valve  aloi-,gside  of  it  There  is  a  push  l>utton 
0«t  each  side  of  the  master  controller  case.  The  one  on  the 
right  side  «Jien  pres.sed  drops  the  trolley  and  opens  the  lilte 
.switch:  'VVhen  the  button  on  the  left  hand  .side  is  pushed  the 
.  switch  ^,itoup  is- st* jiped  r.p  to  tlitv  last  'tH* .higlt'^^wl  notch  atid 
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remains  in  that  position  until  the  handle  of 
the  controller  has  been  returned  to  an  off 

position.  ~  "^^-''^i-^ 

In  one  vestibule  is  located  a  slateswitch- 
board  panel  enclosed  in  an  asbestos  lined 
compartment,  with  steel  doors,  upon  which 
arfe  carried  all  of  the  switches  and  fuses  for 
the  contrc^l  of  the  battery,  motor  gencratinjf 
set,  lighting  circuit,  heaters  and  the  main 
connection  from  the  transformers  and  the 
auxiliaries. 

Car  InspiTcHonShcd. — Adjacent  to  the  sub- 
Station  has  been  constructed- abrick  building 
136  ftr"6^.  long  by  30  ft.  5  in.^Tde,  Avhich 
will  accommcxiate  four  cars.  The  general 
style  of  construction  is  similar  to  that  of  the 
substation-  Two  tracks  run  clear  through 
the  building,  and  the  openings  are  enclosed 
by  rolling  steel  doors.  One  of  the  tracks  is 
provided  with  a  pit.  A  third  track,  not  con- 
nected with  the  outside,  is  situated  in  the 
niiddle  of  the  building  between  the  two  car 
tracks  and  a  transfer  table  is  located  in  a 
cross  pit  situated  about  midway  in  the  build- 
ing, by  means  of  which  a  truck  may  be  re- 
moved from  a  car  and  transferred  to  the 
center  track.  A  trolley  hoist  running  across 
the  building  over  all  three  tracks,  and  located 

near  one  end,  is  also  provided.  The  pits  and  building  are  thor- 
oughly lighted  by  incandescent  lamps  ►ind  extension  plugs  have 
been  installed  where  required.  The  building  is  equipped  with 
water,  steam  and  compressed  air  service. 

The  facilities  offered  in  this  inspection  shed  arc  supplemented 
by  the  regular  division  repair  shops  located  near  by. 

Operation. — The  car  equipment  was  designed  to  maintain  an 
average  schedule  speed  of  24  miles  per  hour  with  a  single  car, 
making  one  stop  per  mile  over  the  entire  road.  Also,  with  a 
motor  car  and  one  trailer,  it  is  to  maintain  the  same  schedule 
speed  with  stops  about  2V2  miles  apart.  Shelters  have  been  pro- 
vided where  highways  cross  the  line,  there  being  22  of  these 
flag  stations.  In  addition  there  are  six  regular  intermediate  way 
stations  where  all  trains  stop  or  a  total  of  28  stations  where 
electric  cars  may  be  required  to  stop.  The  experience  so  far  has 
shown  that  electric  trains  can  be  depended  on  to  keep  their  run- 
ning schedule  very  closely. 


LIFTING  MAGNETS. 


Lifting  magnets  are  being  used  to  splendid  advantage  at  sev- 
eral railroad  shop  plants  in  connection  with  the  handling  of 
scrap,  boiler  plate,  castings,  etc.  Xo  time  is  lost  in  adjusting 
hoisting  tackle,  and  this  is  specially  advantageous  in  connection 
with  the  handling  of  irregular  shaped  castings  and  machined 
parts.     It  is  only  necessary  to  lower  the  magnet  over  the  mate- 


Youngstown  Sheet  &  Tube  Company,  Youngstown,  Ohio,  one  of 
these  50  in.  magnets  imloaded  a  steel  gondola  car  containing 
109.350  lbs.  of  full  size  sand  cast  pigs,  in  two  hours  and  five 
minutes.  In  doing  this  the  service  of  only  one  man  was  required 
— the  crane  operator.    The  detail  data  for  this  test  is  as  follows : 

Total  weight  of  pig  iron  unloaded  from  steel  gondola.  .109,350  lbs. 

Weight   of  average   lilt    (including   "lean"    lifts   when    cleaning 

ui/  car)    785  lbs. 

Trips  reguired  to  empty  gondola 139 

Current  on  magnet   1   hr.   15  min. 

Current  ofl  magnet    . .    50    min. 

Time  consumed  in  unloading  gondola 2  hrs.  5  min. 

Current  required  to  energize  magnet S<>  amperes  at  220  volts 

On  a  basis  of  three  cents  per  kilowatt  hour,  and  this  is  high, 
the  cost  of  the  electric  current  required  during  the  test  would 
have  been  less  than  twenty-five  cents. 

The  construction  of  the  magnet  depends  upon  the  form  of  the 
material  to  be  handled.  Magnets  for  handling  plates,  rails,  tubes 
and  similar  material  are  usually  made  rectangular  in  shape,  al- 
though in  some  cases  the  circular  form  answers  as  well,  and  are 
preferably  operated  in  pairs,  the  two  magnets  being  placed  on  a 
balancing  bar  to  which  the  crane  hook  is  attached.  Magnets  for 
handling  pig  iron,  "skull"  crackers,  or  the  "skulls"  themselves, 
are  usually  circular  in  form  and  are  constructed  with  a  much 
greater  lifting  capacity-  than  those  designed  for  handling  plates, 
tubes,  etc. 


-  MagnetBody 

Three  eyc-bc/hlV'X'''- 


One  of 


Cable 

Terminal  Box 


'WCoil 

■Cot/Shield 


\      Outer  fhle  Shoe' 
/nn»r  Pole  Shoe. 

CUTLER-HAMMER     LIFTING     M.\GXET. 

rial  and  switch  on  the  current,  and  lift.  The  magnet  will  pick 
up  several  pieces  at  the  same  time,  depending  upon  the  nature 
of  the  material  and  the  size  of  the  magnet.  It  will  handle  metal 
too  hot  to  touch  with  the  hand. 

Under  .favorable  conditions  a  50  in.  Cutler-Hammer  magnet 
will  lift  as  much  as  ten  tons,  while  under  adverse  conditions  it 
might  not  be  able  to  lift  1,000  lbs.    At  a  test,  conducted  by  the 


THE    CONC.WE    F.\CE    MAGNET    IS    SPECI.\LLV    AD.VPTKD    FOR    HANDLING 

SMALL  PIECES  AND  PIG  IRO.V.      WITH   THE  AUXILIARY   POLE  PIECE 

ATT.5LCHED,    LONG   OBJECTS    WITH    PLANE    SURFACES    ARE 

HANDLED  EQU.VLLV    WELL. 


Decemher,  1907. 
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LIFTING    SMALL    PIECES. 

A  50  in.  Cutler-Hammer  magnet  weighs  about  5,000  lbs.  and 
consists  4)f  a  hollow  steel  casting  in  which  a  magnetized  coil  is 
placed.  This  cod  is  carefully  built  up  of  alternate  layers  of  cop- 
per and  asbestos  and  is  insulated  from  the  cast  steel  frame  by 
thick  sheets  of  mica.  No  comhustible  material  of  any  kind  is 
used  and  the  magnet  cannot  be  damaged  if  it  is  accidentally  left 
in  circuit  over  night. 

In  the  design  of  these  magnets  the  magnetic  attraction  of  the 
inner  pole  has  been  purposely  made  stronger  than  that  of  the 
outer  one.  In  handling  pig  iron  or  similar  material  the  bulk  of 
the  pieces  constitutine  the   lift   are  therefore  drawn   toward   the 


pieces 


operator  to  drop  the 
posSibl^w-here  the  flux 
cling  to  tfit-QUter  edge 


center  of  the  magnet, 
load  within  a  much  smal 
is  so  distributed  that  the 
of  the  magnet  frame. 

The  corrugation  of  the  magnet  frame  provmes^  greater  sur- 
face for  heat  radiation  and  at  the  same  time  forms  niches  that 
protect  from  injury  the  heads  of  the  through  bolts  which  iagten 
the  removable  pole  shoe  to  the  magnet  frame.  The  important 
consideration  of  heat  radiation  is  further  aided  Dy  the  simple 
expedient  of  casting  the  magnet  frame  with  a  central  aperture 
through  which  air  may  freely  circulate.  This  prevents  the  for- 
mation of  a  pocket  of  dead  air  in  the  concave  under  face  of  the 
jnet,  and  in  addition  to  forming  a  ventilating;^flue,  reduces 
the  wtiglit  of  the  magnet.  ^^^ 

Lifting  inagne^  of  large -size,  designed  for  use  with  pig  iron, 
scrap,  etc.,  are  made'Teeaicave  on  the  under  side,  because  this  form 
is  best  for  handling  large-'TMimbers  of  irregular  shaped  pieces 
of  metal  at  a  single  lift.  When^*iT«k^;ever,  the  load  consists  of 
ingots  or  other  large  objects  with  plane>i*t^es,  this- concavity 
becomes  objectionable,  since  an  air  gap  interveri««s.^etween  the 
inner  pole  and  the  object  to  be  lifted.  The  above  ntwitjoned 
central  aperture  in  the  magnets'  makes  it  possible  to  conv^ 
them  in  a  few  moments  from  concave  faced  magnets  into  mag- 
"net^  adapted  for  handling  large  masses  of  metal  with  plane  sur- 


10  INCH    MAGNET  LIFTING  AN   800   LB.   BUSS   ELECTRIC   CAR   LIGHTING 

GENERATOR. 


lO-INCH    MAGNET    HANDLING    TANK    HE.\DS. 

faces.  This  is  accomplished  by  inserting  in  the  central  aper- 
ture an  auxiliary  pole  piece  so  proportioned  as  to  extend  the 
inner  pole  downward  to  the  level  of  the  outer  pole,  thus  elim- 
inating the  air  gap  and  insuring  intimate  contact  of  both  poles 
with  the  object  to  be  lifted. 

The  pole  shoes,  which  are  of  course  subjected  to  the  greatest 
wear  and  tear,  are  removable,  and  can  readily  be  replace<l  when 
necessary.  An  improved  form  of  terminal  box  has  been  adopted, 
consisting  of  a  solid  casting,  doing  away  with  the  projecting 
handle  formerly  used,  which  was  liable  to  breakage.  The  new 
box  is  also  water  tight. 

When  the  circuit  is  suddenly  opened  on  a  magnet  coil  there 
is  a  strong  inductive  reaction,  or  "kick,"'  the  effect  of  which  is 
to  induce  a  high  voltage  at  the  terminals  of  the  coil.  Constant 
repetitions  of  this  "kick"  will  sooner  or  later  break  down  the 
strongest  insulation  unless  provision  is  made  for  guarding  against 
it  and  dissipating  the  energy  outside  of  the  coil  itself.  In  the 
Cutler-Hammer  system  of  control  the  force  of  the  mductive  re- 
action, incident  to  the  opening  of  the  circuit,  is  minimized  by 
having  a  discharge  resistance  automatically  shunted  across  the 
magnet  terminals  just  prior  to  the  opening  of  the  magnetic  cir- 
cuit, this  resistance  being  disconnected  automatically  prior  to  the 
re-establishment  of  the  magnetic  circuit. 

These  lifting  magnets  are  furnished  in  any  size  from  10  to  50 
in.  by  the  Cutler-Hammer  Clutch  Company,  Milwaukee,  Wis. 


'  r 


478 


AMI-KICAN    T-XrjNEKR    AND    RAILROAD   JOURNAL. 


nmahis  in  Unit  po^ilton  ttiitil  tiro  haTuHc  «>i' 
ilu-  t\'ntrolkr  has  been  fctnnml  toart-oflf 
i>o*itiG-m  ; .  -.  ■ . .,'  .;.':>- 'y.-.r.;^  .'■\::  .  ■[  :'-.:--.;.^.v-;  '.'.•■'.:  -'^ 

In  one '  vestibule  H  ■lodated  a  shtc  «<\-ttc1i  - 
board  panel  o.)icl<>>c<l  jn  an  asbestos  liiuil 
compartment,  Avitb," steel  do6rs,  upon  whitli 
are  carried  ajl  of  the  Switches  and  fuses  for 
xhc  contpil  <.t  the  batterv,  motor  sjfeneratinu 
3Ct,  lightiitg^^' circuit,  heaters  and  the  mam 
connection  frail*  the.  tran^iornicrs:  and  the 
auxiljartes.  "■*.;'•'. 

Car  Ins/'Cttii'tt  Jv/jiv/.^-^Adjaceiit  to  tlic  sub- 
station has  been  constructed  a  brick  buildini; 
136  ft.,  6  ifl.  lon«  by  ^Vi  it.  3  in  .ui«le.  Hvhich 
will  .icconinujdatc :  fotiif'  cars..,.  Tlic  general 
•^t.vle  of  con>lructioii  is  filmilat  to  that  oi  the 
substation.  ;  Two  ifaebs  fim  clear  throuiib 
the  Fjuildiuif.  and  the  ojiyenings  are.  enck»i-itl 
by  rolltn'g  steel  jdop^rsr.  ;  G>ne  of  the  tracks .  is 
proviiUd  With  a  pU..  A  tWtd  track,  not  con- 
nected, with  the  rmt side,  is  situated  in  the 
midiile  of  the,  buildiii.iJL  between  the  iwocar 
tracks  art«i.  a- tra»sicr  ^.titbte  .19-;^^^^^  in'  a 

cross  ;|iit.sitiK«tedift^^»iUmi<Kiniy       the  buibl- 
invT,  by  inoans  y<f .  wliich  a. truck  nlay  be  re- 
moved   from   a.Car  :ai>d  trau>l\rr<d    to-  the 
cemer  track;.. :  A  Ifolicy  lioiSt  nnnvinj;  across' 
the  building  over  all  three  tfacks.  and  l<)catetV„ 
near  one  end.  is  also  iTovided.      rite  pits  and  btiildini^  are  thor- 
oiij^hly   lijjthted  by  incandescent   htn)p>   an«l   extension   jihij.:*   have 
been   in.stalled  where  renuifed.    . 'llie  bnildiniLr    is   eijuipiicd    with 
water,  steam  and  comprvsseti  air  scrvitSe.' •.■        ; : '  ■.' •  '•> ' .•''  '.'      , • ' 

Trie  facilities  offered  in  this  in -pett ion  shed  are  .snpj»lc?iuiUcd 
by  the  regular  division  repair  sliop>  located  near  b\ . 

0/'t*n;//o»i.-- The  car  ctiuipnunt  was  de-i.uned  i"  niaint.iin  an 
average  schedule  spec4  of  24  miles  per  honr  with  ,1  ^iM!;le  car. 
makiny^  one  stop  per  mile  over  the  entire  road  Al*,..  wiili  ,1 
motor  car  and  one  trailer,  it  is  to  maintain  the  satne  sdudule, 
.>peed  w  ith  stops  about  j'  ..  miles  apart.  .*^lleItl•rs  have  been  pro- 
vided whore  highways  CfosslHe  line,  there  being  j»  of  these 
tlag  stations.  lit  additioii  there  are  six  regular  intermediate  w;iy 
stations  where  all  trains  stop  or  a  tf»tal  of  jS  stations  where 
oKctrie  cars  may  be  reipiired  to  stop.  The  experience  so  far  lia» 
»Iiown  tliat  electric  trains- can  l<e  depended  our  to  keep  their  run- 
nmg  sche^lnle  \;ei:y  closely;  .,•;.;•      v  .• 

''-:'.^^^^^^•:^■'■■■  LIFTING  MAGNETS..    '>;:.:•' uv  '.;-'-* 


Lifting' magne'is  ar»-  I.enii.;  u-eil  to  splendid  ad\.tiuage  at  -ev- 
eral  railroad  shop  plants  in  comu'etii^m  witb  ilie  handlinu  of 
scr.Hp,  l)oileT  plate,  CH^tings. 'eiCv  Xp  tituc  is  K»t  in  adjusting 
luti^ting  tackle;  aiwl  thi><iV  specially  advantageous  in  connection 
with  tile  hamHing  of  irregular  '-h.-iped  ca'^ting-^  and  in.ichined 
part^.    itJi>  wily  mtK'ssary.^^to^  low^jr  the  uiagiivt,  over  the  m.ite- 


\.\U    I\-.1'K«:TI1JX   SHW"  AT  .UCS^HUI    K  \n  Ko.MJ  Et.KCTIUPIC.\TtO.\";-  •     t-.^V' 

♦.  .  .  ■    -.v...  ..•3..,:  V ■■.:•':■■■,•-.  ..V-  ■\^ ;  •.'■;•;.- x^ 

Vonngstown  Sheet  &•  Tnbi  l"i>inpaiiy.  \'onng>to\vn.  Ohi«>,  one  uf 
lliese  50  in.  magnet.>!  nnlonded  a  steel  gondola  car  containing  , 
KK^.^fO  lbs.  of  full  size  saiul  cast  pigs,  in  two  hour-  and  live 
ininnte-  in  <Ioing  this  the  service  of  ftnly  one  nuni  wa>  re(piire<l 
— the  cr.ine  operator.  The  detail  d;ita  f<jr  this  tot  is  as  follows; 
.  .;  Total  wtighi  ot  pig  iri'ii  luilu.-iileil  inun  >.ttfl  stuuluta. .  10f», .•!.'>'»  ll»v  . .  ■ 
>■•.■',  \\ 'eight   gf  avoj-jge^i"  .MiicliiiliiiK   ■•l(-;m'*   lifts   vvbt'ii   cIcaniuK   .}■:.■.:'■■/ 

.'.'.'.:  i!p  car)    ,.:...;.....;...,';  .^..;nvi..;.,v  ...,..{>..  ..i.7.'*i>   U)**. -.'t.s- 

.;■  .   ;.Tr«ps  rciniircd  to  .etaply  Koij«J.«la.  ..,.'.•■.  ■.'<.;;.^v,.«*>v4.i...  •'.•■.■■• ..;. ...  ..I31»  •.'•';  • 

-...■Current  un  majinct   ...<>,,■..•.., -si..;...- .-.VivJ;.".'.  .■,,';,..;1   lir.   l.">  miln      '.' . 
■    ,.'   Current  ofT  niagnet   ..   ....'......'....  ,i..  .1:  ■..^«.'..;';i.i..... .50    iniu.    .,'"...> 

.- Titaie- Consumed  in  ttnliiiiiHiiK  koi)i{<>I.-i. V.  .-,•.;  i-.ii,. 2, l»r9».5(:«nin.  ■".';'.• 

Ctirrent  rt<|n!r«-<i  w  tturKt/t-  ni;ii;iiet :<j'  amperes  at  3?i1   vult- 

Un  a  basis  of  three  cent>  per  kilowatt  honr.  and  thi««  is  high, 
tbc  cost  of  the  electrie.  current  required  during  the  lest  wonhl 
have  been  le>^s  ihan  tweiity-li\e  ceuis.  t'.v ;.' :^    V  ^  ■'. '/^  ;    '   .■;■:. 

Tin;  con>trnction  of  tin-  magnet  di'j)ends  upoti  the  form  of  tlie  ' 
tn.'iterial  to  he  h.iiulled.     .M.ignets  for  handling  plates.  raiU.  tubes 
and  siniil.-ir  material,  are  nsnally  made   rect.mgiil.ir  in  shape,  al- •. 
tli'-nu'li  ill  -otue  cases  the  circniar  form  answer^  as  well,  and  are. 
preferalily  oinrateil  in  pairs,  the  two  magtiel*  being  placed  on  a 
I».il.incing  liar  to  which  the  crane  hook  is  attached.     .Mamiets  for 
handlin.ii   pig   in-n,   "sknll"  crackers,  or   the   "sknll-"   tliem>elves, 
are   n-naliy   circul.ir   in   fortn  and   are  constructed    with   ;t   much, 
liTe.iter   lifting   capacity  than   tlio^,-  desiiineij    for   liandlhig  plates, 
tnln  s,  el^,  ,    ,     : ..  ..;._.      ■.,',',■. 


.  I' 


One  Off 


I  Box  '■'■'  :.      : 

■■Cq>i     ".■.;■■ 
-Coil5nield 


";.J..,.i  ',       Cuft.r  fh'C  Shoe  ' 

• '.'i ■.','.,.■  .,..,..;.;;;.•.,.;  .-   -...•     Inner  Pole S^Ot.  .■-.•.    .''.';'"'. 

rial  aiid->swiVcfiot>\  the  caffeil^^^  The  ni.ignet  will   pick 

up  sewriil  pieces,  at -the  saiuu.tiine.di^^^^^  upon   lite  nature 

of  the  niateri.d  and  the  s^i/c  of  the  ina.giut.?.  It  will  handle  nut.il 
loo  hot  lo  touch  with  the  liattd.        -       / 

L"n<ler  favtitable  condition.^.,  at  50 ;  in.  Cutfer-IIanuner  m.tgnet 
will  lift  as  much  as  .tcii  ton*,  while  under  adverse  cfjuditions  it 
might  no|;  be  able  to  lift  i,r>Qo,lb.s.-    At  atest.  ccmducted  by  the 


V  •  -.    \-.- 


•  .'"•<. :  •• 
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THK 


rose 
At. I.  1 

.\TI 


\V1.    l-.\i  I      M.\0.\K1     i.s 
•III  K.s    .\.M'    I'M;   IRO.V. 
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.-<l'Kl  I.M.I. V     .Mi.Sl'im     loK     If.VXDLlJfC 
WITH    TUr.    AtXlt.lAkV    POr.K   I'll-XE  " 
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II  wni.m  K.oi  AILS-  will.. 


T)k(-f:mI!f:r,  TIJOT. 


\^[^:RT^ AX  kxhtxt^kr '  \\n  t^Airt^n  \r>'  it ni^NAr! 


4r!> 


cciucr  [  of  the :;magiu't.  thus  ciiabtiflg"  ih^  operator  to  3rop'  the 
ioad-Withm'a:  m  smaller  area,  than  is  possible  where  the  flux 
is  so  dislrilnited  that  the  pieces  of  metal  cling  to  tire  outer  edge  :'; 

of  the  magiict  frame.  /  '  y  .     -  ;    .   ;  ;  ■  .  .:;•  ■!  />  ^',  ['■■'-.:  l-yJ 

The  corrugation  of  the  TnaRiipt  frarHc;  j)f<>vide5'a-gr<»aier  stir-  • " 
face  for  heat  ra<Jiation  and  at  the  same. time  formes,  nichts  that 
protect  from  injury  the  hcad>;  of  the  through  bolts  >vhich  fasten 
the   removable  jiok'  shoe  to  the  niagnet   frame,     llie  iinjvirtant 
considerati()n   of  heat   radiation  is    further   aided  t»'  the    simple 
ixpcdicnt  of  cabling  tliv  niatintt  frainc  with  a  coHiral  aperture    v:^^^ 
throiiglv  which  air  may  freely  ekcnlate.    This  pi"i'\-etus  'tte  "for*  ■ 
mationpf  a  pocket  of xlead  air  in  tlic  concave  under  facy  of  the    .;. 
m.-ignct.  and  in  addition   to  formiiig  a  yeiUilatiig,  fliif.  .feite 
the  weight  <:>f  the  magiut:         .'  ^:  ^r  '■■  ■    J  '"  ■   .'  ■^:-'  ''\'  "i  '/^^  -I-  -' ' ' 
•    Ofting  jFnagnetS  of  large  size,  designed  fcHf  jsiMr/.with  pig-  iJCdft, 
scrap,  etc.,- are  itiiide  c<jncave  f ui  tire  u'ndet  side,  bccailjie  this  form 
is^  best   for  handling  larucnunlbers  of  irrcgid.'lc  s^luiped   pieces 
of  metal  at  a  s-ingk-  liti      \\  heiij  iM'wever.  the  load-  c*»j3*i5is  of 
iiigots-,or  other  large  ohjeCts  with  platic  surfaces;  this  ci"»ncavity 
bi^omes  objectioi'.able.  silice  an  air  gap  Hiterv^ne*.  betw.<ren  the 
inner  pole  rind   the  objict  to  be  fifte<J.  ;  Th<  abovAj  mcnti'"'ncd. 
cciupal   aiteriUre    in   the   niaiinets  .makes   it   ipo>&n»le  to  converi 
ihcin  in  a  few  monunts  froin  concave  fciccd  magnet*  into  .  mag - 
jietfi  adapted  for  h,'indliHglar>ieinas.s'c&^^^.<^  plaiie  .sur*.  .§,.' 


A  50  in.  GutU-r-llainiiur  nKit-ni-t  wvitih^  :i1«iiut  jlooV  lb*,  and 
Cnnsisis  ivf  a  hollow  stco!  e.;^ljiiii  in  which  a  inaj^netized  coil  i> 
placed.  This  cful  is  can  fully  liuili  up  of  ahernate  layers:  of  .<^>p-:: 
per  and  asbestos  aiul  is  insulaietl  from  the  cast  Steel  fhitne  by 
lliick  sluvts  of  mica.  X<i  coniUustililc matirial  <»f  any  kin<r  i>- 
usc-d  and  tiir  inagiul  caniiut  Im,'  itiniaged  if  it  is  a<TideuwUy  k'tl 
in  circuit  over  nij^lit.  :  '  '^  ■-''''■.  ,''^-  ''":\'"^y:;'''.  'v  '■•••';...' 
.•  .Jtl  the  design  of  ilu-se  nKiynetsthenKigivetic  attraction  of  the 
inner  pole  has  been  i>urpiisely  niiide  >tronger  than  th:it  of  the 
outer ono.  In  handling  \nii  iron  or  similar  niati-rial  the  bulk  of 
the   i)ti-i-(.-N   i-on-'titutln.y    th-,-    lift    arv    vlu-retori-   drawn    ti<\var«l.  the 


V  '•:  '^':^  '■ 


■.   ■".- .' ■■■-I**.* 


f  .'  ■  .' ",  1. 


.•**  ■',-•  * 
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AX    f><K) 
figXER 


I.l:.    J:l,lS; 
XTOR:: 


'  t"..'  ^'.^v. 


IXIXTKIC    CAK   J-K.IjrtNG 


;.*—.-:■,;...     .  ■;    ^     /.10-lXCH    JktAUXt1C.H.V»|J|^Na^TAJ<JC,  Ht^^  -^-i-"" 

., ;  v  f^ces.:  TIhs,  i&::aceoTnl»li^hed  by  inserting  in  the  cetitral  apef- 
.j.'--^:.  tirre  an  aiixilu'iry  -pole  piece  so  pToportioHcd  a$.-tA  extetid  th» 

r..^  iimcr  pcdc  downward  to  the  level  of  the  oiitcr  fwle.  tbus  elim- 
]..;■     inatJng  the  air  g<ip  antl  insuring- intimate  c<tntacl  >>f  bt<lb  jk'U-" 

:;  ■■  :witti  the  object  to  bci'lifledi  v  =  ^>:  ^•;f  ^  ■;''■' -y^'-^';' 

;  :.  :  The  i*ole  shc>es,  which  ^re  of  cour^  subjectc<l  \U>  the  grv-au-st 
•'; :-.    :  wear  and  tear,  'ar:c  re^movablCi  ajid  can  readily  he  Te]>laced  when 

V  '  "i hecessar}-.  An  iraprovctl  form  o-fternii  11a!  bi».\  .ha>  Ij^in  adopted. 
>  ,  .^  consisting  erf  ?t:  fotid^^^^^ 

"v.;; ,- "iiandle  fornierlj'  u^^        >vhteh   was,: liable  to  t)rVaJk««S5^i^  ^ew 

■V  .  ^^  ^:  1)«  >x  is  also  water  tijilU-'  ;  't-.- '   :.;-.,;'?;: '»;l.'^.v^/'  'i--'.' 

'.;''  ;     \Vlte|i  the  circuit  is^  suddetiW VoJiiQiTy^  ^o»  ^  rt^^  poii  tliere 

-•- . -'t  .?*  ^  strong  inductive  reactimi.  i>r  "Ivick."  the  effect  .of  >hich  is 

'. :  V-tt>  jiidttcic  ii  high  voltage  at  tbe  tcrnunals-^if  the  coil.  Constatrt 
; ..  ''  •repetitiotis  of  this  '"kick"  vviH '  sooner  «>r  later  br^^ak  dowti  the 
:'  '.V  ■-  strongesl  in ^ujat ion  unless  provisi<,Mi  is  hiade  fur  gitarding  against 
...  -C'-it  and  dissip.ating  ihe  energy  (UitsidcvofUu.'  coil r  itself  In  the 
,:'V=;   CuUerrllaimner  sVfteni  of  coiitroltlk^  {<M^etof  flie-iudMctiwe  re- 

;-■;.'-;  action,   incident  to;  the  bpcnmg  of  the-  circuit,   is   rninimizcd  by 

.-.having  a  discharge  resi^uiijce  automatically  slnmted  act^oss  the 
..  ';  inagnet  terminals  just  prior  Ip  the- opening  of  the  nlaj^jietic  cir- 
v;.;':?  .icttit,  this  resistance  being  disc<\>!icctc<lj3«toniaticaTjy  prior  to  the 
^^^  ■>    .re-establislnneht  of  the  magnetic  circuit.  '  ^  ..; 

Th*-'se  lifting  ni'agticts  are  furnished   iu  any  si;:e  from    to  10  5<> 
,.rh:  by  tlic  Cutler-llamraer  Clutch''  Conip.niy,  AJilvsiukce,   Wis. 
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ELEVATIONS   AND   SECTIONS   OF   TEN-WHEEL  OIL   BURNING  LOCOMOTIVE — SOUTHERN   PACIFIC   CO. 


TEN-WHEEL  PASSENGER  LOCOMOTIVE. 


Southern  Pacific  Company. 


The  Baldwin  Locomotive  Works  has  recently  completed  an 
order  of  twenty  ten-wheel  locomotives  for  the  Ilarriman  Lines, 
which  have  been  consigned  to  the  Southern  Pacific  Company. 
These  locomotives  are  equipped  for  oil  burning  and  are  the 
heaviest  and  most  powerful  of  this  type  on  our  records.  They 
weigh  over  203,000  lbs.  total,  of  which  nearly  160,000  lbs.  is  on 
drivers.  This  vjivcs  an  average  weight  per  axle  of  53,250  lbs., 
which  is  unusually  large  for  a  ton-wheel  locomotive  and  is  above 
the  average  modern  locomotive  of  any  class.  The  greatest  weight 
per  axle  of  any  locomotive  on  our  records  is  58,600  lbs.  and  the 
previous  maximum  for  ten-wheelers  is  51,333  lbs. 

It  will  be  remembered  that  in  1903  the*Harriman  Lines  adopted 
a  very  complete  set  of  standard  designs  for  locomotives.*  which 
included  designs  for  Atlantic,  Pacific,  light  and  heavy  consoli- 
dation, mogul,  and  six-wheel  switching,  but  did  not  include  a 
design  of  ten-wheeler.  The  present  locomotives  were  built  from 
designs  furnished  by  the  railroad  company  and  can  be  consid- 
ered as  an  extension  of  the  common  standards,  and,  although 
they  differ  in  many  particulars  from  the  previous  engines,  the 
details  wherever  practical  have  been  made  interchangeable  with 
them. 

These  locomotives  have  a  tractive  effort  of  34,700  lbs.  and  are 
intended  for  service  over  the  heavy  grade  division  between  Sacra- 
mento, Cal.,  and  Sparks.  Nev.,  a  distance  of  158  miles.  The  first 
22  miles  of  this  division  is  of  comparatively  light  grade  and  one 
of  the   locomotives  has  been  designed  to  maintain  an  average 


•  iSee  .\MEHirAN    E.ngixeer.   1905,  pp.    154,  200.  250,   288,   322.  353.   400 
and    4t1 


speed  of  27''$  miles  per  hour  with  a  500  ton  train.  From  this 
point  for  the  next  30  miles  the  grade  is  much  heavier,  having  a 
maximum  of  105.6  ft.  per  mile,  and  a  helper  locomotive  will  be 
required  to  maintain  a  speed  of  21.3  miles  per  hour  with  the  same 
train.  For  the  next  53  miles,  the  larger  part  of  which  is  on  a 
grade  of  116  ft.  per  mile,  the  average  speed  with  two  locomotives 
will  be  16.7  miles  per  hour. 

At  this  point,  105  miles  from  Sacramento,  the  summit  is  reached 
and  the  remainder  of  the  trip  is  down  grade. 

The  most  noticeable  change  in  the  common  standard  design 
of  previous  locomotives  is  found  in  the  boiler,  which  is  of  the 
wagon  lop  type,  72  in.  in  diameler  at  the  front  and  contains  355 
2  in.  tubes.  It  is  of  the  narrow  fire  box  design,  since  it  is  to  be 
used  for  burning  oil  and  there  is  no  necessity  for  a  large  grate 
area.  The  mud  ring  is  5  in.  wide  on  all  sides  and  the  water 
spaces  around  the  fire  box  have  been  liberally  increased  toward 
the  crown  sheet. 

The  general  features  of  design  are  well  illustrated  in  the  draw- 
ings and  photograph  given  herewith  and  the  general  dimensions, 
weights  and  ratios  are  shown  m  the  following  table  : 

GENERAL    DATA. 

Gauge 4  ft.   8!^   in. 

Service    Passenger 

Fuel Oil 

Tractive  effort    34,740   lbs. 

Weight  in  working  order  203,050  lbs. 

Weight    on    drivers    169,750  lbs. 

Weight  on  leading  truck   43.300  lbs. 

Weight  of  engine  and  tender  in  working  order 344,000  lbs. 

Wheel  base,  driving  13  ft.  10  in. 

Wheel  base,  total    25  ft.  10  in. 

Wheel  base,  engine  and  tender 58  ft.  10J4  in. 

RATIOS. 

Weight  on  drivers  -'-  tractive   effort 4.58 

Total  weight  -4-  tractive  effort 5.86 

Tractive  effort  X  diam.  drivers  -4-  heating  surface 730.00 

Firebox  heating  surface  -f-  total  heating  surface,  per  cent 6.87 
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POWKRFIL    TEN-WHEEL   OIL   BURXINT.    LOCOMOTIVE — SOUTHERN  PACIFIC  COMPANY. 


Weight  on  drivers  -i-  total  heating  surface. ,i .'i.S.SO 

Total  weight  —  total  heating  surface .>. . . ;  i. ^2  .ii .  v. .  --. .  1 ...  68.00 

Volume  both  cylinders,  cu.    ft i^:V.";;.^...'L*».,.V,.  •  .12.30 

Total  heating  surface  -•  vol.  cylinders.  ...,,;.,>,:;..,.  ,...>-i^.;i,i...  .243.00 

CVI-INBERSi '..   ;;:;  •  J. V  ■•'/:■'•>":  ;  •':,  ■ 

Diameter  and  stroke   ....-.'.',..... ,  .  .v,  . . . . .-.  7. ; .  .\  .  . .  . .  .  .  .22   X   28 

Kind  of  valves , . .  i Piston 

Diameter  of  valves    v , ..  ^ ......  .• 12   in. 

WIIL-ELS. 

Driving,  diani-.^tcr  over  iires 63   in. 

Driving,   thickness   of   tires Syi    in. 

Driving  journals,  main,  diame^^r  and  length 10  X  12  in. 

Driving  journals,  others,  diametlTr  and  length .9  X   12  in. 

Engine  truck  wheels,  diameter ..,...., 30^   in. 

Engine  truck.,  journals   .■../,,.■»'.  i^.»..  .■,*»....  <..-i  .  .0  X   10  in. 

BOILER.  ■■'■•".   i--.   .>.:r.'" 

Style    ...i. »,»-;.  4 .:. . . .  .Wagon    Top 

Working  pressure > .  .i.»,  .i  L. 190  lbs. 

Outside  diameter  of  first  ring  ,,-,v.'i»-:-i-s..>i'..*,.,«>. ~2  in. 

Fir>'box,   Itnfith   and  width    .../,'..  .-.i-Civ-./ir;..;-;-....  .».»V. 124    X   S7%   in. 

i-'irebox  plates,  thickness  ;.,.  .■ii,v.-i*,.'.'....v-.:,  ..i  ;!..<.. H  and  5^  >"• 

l-'irebox,  water  space    vJ  .••"■•  Vv.  .•**.»  i  «'i  ^'.  ■.....'•  i 5   in. 

Tubes,  numlcr  and  outside  diameter   .......  ^ .,:.'..'.  .v.,. 355 — 2  in. 

TubeSj   length ^..i  ...;... 15    ft. 

Heating  surf3ce,  tubes      .....>.......  .Li;',  »...>>....  .2,788  sq.   ft. 

Heating  surface,  firebox   ...... ..;.;..,..:.;1. .■.....*....  •■.. 206  sq.  ft. 

Heating  surface,  total , .'. .-. . .  i: .'. 2,094   sq,   ft. 

Equivalent  grate  area ., 32.1  sq.  ft. 

TENDER.     ■/        ■     ■;    „ 

Wheels,  diameter   .I..' .■..'•-.•,•- 33^J   in. 

Tournais,  diameter  and  length i ....... ..'. byi    X   10  in. 

Water  capacity  ;, ,; .Vii. .v*.-. - 7,000  gals. 

Oil    capacity , . .  .'.C.  .i. .  ii 2,940  gals. 


A  NOTE  ON  COMPOUND  LOCOMOTIVES.* 


The  application  of  the  compound  system  to  the  locomotive, 
although  accompanied  by  an  important  increase  in  pressure,  and 
other  improvements  contributing  to  ameliorate  its  working,  has 
not  produced  generally  so  great  an  economy  as  in  the  case  of 
stationary,  and  especially  marine,  engines,  for  which  the  adoption 
of  successive  expansions  has  constituted  one  of  the  most  con- 
siderable transformafions  that  the  steam  engine  has  undergone. 
The  simple  expansion  marine  engine  practically  ceased  to  exist 
from  the  day  when  compound,  and  subsequently,  triple-expansion 
engines  were  introduced  on  board  ships.  The  simple  expansion 
locomotive,  on  the  contrary,  continues  tcf  coexist  with  the  com- 
pound locomotive. 

This  state  of  things  has  been  attributed  to  two  classes  of  dif- 
ferent facts : 

(a)  The  frequency  and  range  of  the  variations  in  the  work 
done  by  the  locomotive. 

(b)  The  relatively  economical  efficiency  of  non-compound  lo^ 
comotives. 

The  mode  of  application  to  the  locomotive,  and  its  complete 
adaptability  to  the  conditions  of  the  problem,  have  also  been 
sometimes  called  in  question. 

I  propose  to  examine  in  this  note  some  of  the  data  relating  to 
compound  locomotives,  and  to  give  alongside  of  recognized  facts 
some  personal  opinions.  In  the  first  place,  it  appears  to  me  neces- 
sary to  recall  general  elementary  and  well  recognized  facts. 


*  Abstract  of  an  article  by  M.  Maurice  De  Moulin,  chief  engineer  of  the' 
Western  Rv.  of  France,  author  of  "La  Locomotive  Actuelle,"  etc.,  published 
in   The  Engineer   (London),  Aug.  23-30,   1907. 


Summing  up.  the  compound  system  comes  to  this.  Instead  of 
admitting  steam  during  a  period  "a"  into  a  single  cylinder  volume 
V,  it  is  admitted  during  a  period  *1)">'"a"  intp,  first,  a  high  pres- 
sure cylinder  of  volume  "v,"  and  then,  secondly,  during  a  period 
of  "c"  ~  •  "b"  into  a  low  pressure  cylinder  of  volume  W.  By  neglect- 
ing the  influence  of  clearance  and  drop  in  pressure,  an  engine  of 
this  description  may  be  regarded  as  equivalent  to  one  with  a  single 
cylinder  of  the  same  volume  as  the  low  pressure  cylinder,  in  which 
the  ratio  of  expansion  would  be  the  same.  This  artifice  enables 
the  compound  engine  to  develop  the  same  final  degree  of  expan- 
sion, with  larger  admissions,  in  the  ratio  W  -^  v.  Prom  this 
property  proceed  the  two  principal  advantages  of  the  compound 
method.  It  allows  a  large  range  of  expansion  to  be  obtained  with 
ordinary-  valve  gear,  without  any  disorganization  of  the  phases  of 
distribution  occurring,  such  as  an  excessive  increase  in  lead  and 
of  compression,  wire-drawing,  etc. 

It  augments  the  limits  of  economical  expansion  by  reduc- 
ing the  range  of  temperature,  in  the  cylinders  and  conse- 
quently initial  condensation.  In  addition  to  these  two  pri- 
mordial advantages  may  be  taken  into  account  other  causes  of 
economy,  or  of  good  working,  such  as  the  re-evaporation  in  the 
low  pressure  cylinders  of  the  steam  condensed  in  the  high  pres- 
sure cylinder ;  the  reduction  in  leaks  round  the  valves  and  pis- 
tons, in  consequence  of  the  reduction  of  the  difference  in  the 
pressure  in  each  cylinder;  the  torque  is  more  uniform.  In  the 
case  of  locomotives  with  four  cylinders  these  advantages  are 
completed  by  the  diminution  of  fatigue  of  the  parts  of  the  mech- 
anism, thanks  to  the  distribution  of  the  stresses  over  four  cranks, 
and  by  the  balancing.    "■;  -'.v.:.,,.  >' 

The  mechanical  advantages  resulting  from  the  division  of  the 
stresses  among  four  cranks  are  no  longer  disputed.  In  fact,  both 
in  England  and  Belgium,  four-cylinder  non-compound  locomo- 
tives are  in  regular  service.'    '.\ 

The  first  and  last  of  the  causes,  quoted  above,  of  the  econom- 
ical working  of  the  compounds,  preserve  their  value  under  all 
conditions ;  the  second,  relative  to  the  reductions  of  range  in  the 
temperature  in  each  cylinder,  becomes  less  and  less  important 
as  the  velocity  of  the  piston  is  increased,  because  of  the  shorter 
time  allowed  for  the  changes  of  temperature  between  the  cylin- 
der walls  and  the  steam.  It  appears  certain  that  for  all  piston 
velocities  exceeding  about  ii  ft.  per  second  (28  inch  stroke, 
72  in.  drivers.,  30  M.  P.  H.)  it  matters  but  little  from 
a  thermodynamic  point  of  view,  for  range  of  expansion  of 
six  to  seven,  whether  the  expansion  takes  place  in  one  cylinder 
or  in  two.  On  the  other  hand,  when  the  velocity  is  very  high 
the  first  advantage — large  expansion — may  itself  be  reduced  to 
a  very  secondary  place,  wire-drawing  intervening. 

So  far  as  the  locomotive  is  concerned,  all  the  working  ele- 
ments— load,  inclines,  speed — even  the  force  or  direction  of  the 
wind — undergo  to  the  fullest  extent  incessant  variations.  In 
addition,  the  locomotive  is  subjected  to  a  condition  which  be- 
longs to  itself,  and   the  equivalent  of  which  is  not  to  be  found 
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\mi:kk\\x  exgtnekr  and  railroad  ioikxal. 
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ELEVATlOiSS   AND  SJiGflOXS   OF   TEN-W  IlKtL  OJL   BURNiyCLOGOMOTlVi:— bOL  lHtK>-   i'AClElC  CO. 


TEN- WHEEL  PASSENGER  LOCOMOTIVE. 
.:S0UTHERlt  Pacihc  CoMIANy. 


'.•.*••-■"'    .  '•** 


;'      The- Baldwin   LoGOtnotive   Works   fuii^    reti'titlv   compioted   an 

"rdi-r  of  twenty  Iiu-wMkcI  li>cr'rnf>tiv<<<   |V>r  tlu-   I  IniTiinaii    l.im?. 

.   nl.ricli'  lia\e  ])ccJi   con^iigncd   to   ilu-    Soutlicrii    raeilic   Company. 

"■■these  iocarnoiiVi-is;  are^ciiuippcij-for- oil -burning   and    are   the 

.hcnvk-.st' an<l  most  po\vtrfirf.rtf  this  type  a^^^  our  records.     They 

'  ..Aifiali  C'Vyr  j«>3.ooa  llfs.  t«tal,  (^f  which-  nearly  i6o.«xx)  Ih;;.  is  on 

'.  driver>      This  «i\f-  an  ny-efatie'  v\eiiilit   per  a.^le  of  5.V-'50  lb« , 

•/^hicjlt  i>  iMur><Ujilljr^<'riie  fiirare^i- wheel  locuniolive  and  i>  above 

..; ^tileayUFftjTe^ode.rn  loe6nK»t.ivk-  iif  any  el,as^^^    The  greatest  ;v\'cight 

.' :jp<";r.  axJA:.  ojf.  any  locomotive  on  niiT  fecords  i.'^  58,6(k>  lbs.  and  the 

'■.  p;tevifms.  m.l.virnimi  for  ten-wlicelcrs  is  5i..?,?3  \h>. 

;;    TtwiU  be  r<'yu!iji»ere«i  that  iir  VjoX  the  llarriman  Lines  adopted 

^."a-VierA-  e«>niplcte'_^s^l.  c»f,.!<taiTtiai:ir  designs  for  JoeomotiveS;*  which 

.Hjclti'ded  dcsigjis  for  Atlantic,   Phcific.  light  and  heavy  Oonsoli-, 

tfitliori,  moguT.   and   si. s  wheel   >whching,   htit   <1id    ti<>t    iiu 'udi    .. . 

■/design  of  tcn-\v!ieeler.  -  The  present  locomotive-  were  built  fri>in 

,:' designs   ft-.Tnished  by  the  raitfoad  company  and  can  be  consid- 

J^ered  as  art  <?xt€nsipn  of  the/ tom'"'^"   standard-^,  and.  althotigh 

.they  (lifFer   iiV  many  pa rfieiilajrs    from  the  iirevious  engines,   the 

/details  wherever  practical  have  been  in.ide  interclwingeahle  with 

.■/tberti:.;';   ■'.■';  -/'^      ■■/■,.,   -i-'-"   ;:  ■:'■        /''■   , 

:v'  These  iocoraot1ve>  hjave  9  tractive  effort  of  34.700  lbs.  ai^d  art- 
•.intended  ff>r  >=ervi«;e  ovtr  the'he^vy  srade  «!ivision  between  Sacra- 
'  mento.  C'il.,  and  Sparks.  Xev./a  distaiu-i-  of  15S  miles.    The  tir^t 

'sJ  iriiles'of  jhl-  division  is  of  comparatively  light  grade  and  one 
■  9JV.tiK"   liiTTimt-aives*  /baf«  betij-  cjesigtled  to  tnaiiitaiii   an   .iverage 

*^.  -    A^Wv  A-i !•*;«>  v-i    r><viNKVK/Ti9«rn   pj,.-  ■li»>S4»<>.  Mr,n,   2Sr*.   :ri2;  333.   ioo 
••a>ul.:iir.<.  ■■■■^T  ■   .v'.  .^.•- ■,.■:••"  uV'V-^     '.    ■':'..    ,   .•.; '^  ■•■■,■■-■"■  ■        '  ■.^'■-' 


.speed  of  27J  i  mj^les  pet  hour  with  a  500  ton  trahi.  From  this 
point  f'^r  tI.eTicM  .^o  liyles  the  grade  is  much  heavier,  having  a 
uia.xiniuni  vi  105.6  ft.  per  mile,  and  a  helper  locomotive  .will  be 
required  to  maintain  a  speed  of  21.3  miles  per  hour  with  the  same 
train.  For  the  next  33'"iilcs.  the  larger  part  of  which  is  on  a 
gnide  of  116  ft.  pcr,mjle.  the  average/^pecd  witti  two  loeomotivesi 
vvLH  l>e  \6.y  miles  per  hour. 

At  tills  point.  105  miles  from  Sacramento,  the  sumniit  is  reached 
and  the  remainder  of  the  trip  is  down  grade..  *  A  ;:'■'/    ••■^..  "      ' 

'file  niost  noticeable  change  in  tht;  commorl  standarcK  design 
of  previous  locomotives  is  found  in  the  boiler,  which  is  of  the 
wagi.in  top  type.  Jj  in.  in  diameter  at  the  front  and  contains  355 
2  in.  tubes.  It  is  of  the  narrow  tire  box  design,  since  it  is  to  be 
u^cd  for  burning  oil  and  there  is  no  mcessity  for  a  large  grate 
area.  Tlu'  mud  ring  is  5  ui.  wide  on  all  sides  and  the  water 
spaces  around  the  liri^.  box  have  bten  liberally  increased  toward 
tire  crown  sheet.  ,.   ;  .  ;        - ,     .'A  '     -^  •  j^  A  '    '         .  ■ 

The  general  features  of  design  are  well  iUustrated  in  tlu  dr.iw- 
inu's  and  pIv;rtograph  givi'ii  herewith  and  the  general  dimensions, 
weights  ami  ratio*  .;ire  shown  tn  the  following  tuble: 


CFNEKAi:    J>ATA.      ' 

.  •  •  i  •■•...-  «  ^»  •  •  •■■•  * 


fiauoe   . .. , .'..... .'...,..... .  L.'i . .'...  .  .•. 

.*^ervjcc  ■ ,,'. .-. . .. . .  .4-.-.  ■...', ;  ;>-.. ;  .>  .-. 

I'll*.  (     t«, •>•■'«  ..*•■•,■  .*.«•..  •  *  •  •  •■'•  ."■...  ••.•■•  •■...••  •  •  .  •  ..'•  •  w...  •'  «■ « < 

TiniMivo  tiTorf ....»".;  ...■'.>.i»..  .■,...•". .... ...  . . ,..;..'. . '... . , 

Uciulit  in  workir^  onJer  . . . .,, .  .• , . . . .". .  .^  .'■.■.  .i."...li  1;, .; •. .  •- 
A\  t  islit    "111    ilrivfi-     ......■;...'.  .....  ........  i  .*,'•  ••  •  '  •  •  -.•  •  •..' 

\\i  iolit  on  Ic  I'linu  truck    . .' .    ...  .  . ... ,  • . . .  -.', .  '.-\'. , 

V\cii;'i'  I'f  en.!TJiic  .inil  ioiuUt  iu  .working  order.  .,  .i... ...  ... 

Wheel  liasc.  ilrivnip   .-.  _...-...,  , .  .  ... .  .".v .,....,. .''. ........'.  . . 

Wind  lia««7  tcial    ..'.....  ....'<.,.;;■..  i, . .  ,^,.1...  **..' .'..-.:. 

Wheel  l)asc,  engihe  .nnj  ttnd^r , .  .1-.-  ^,'J ..,,;:; .....  ^ ...  -;•/•> 

..'  '  HATUis. . '. '.  , ;  ■■  ■      ".' ^  ■ ' 

Weijtht  on   drivers  ■:-■  tractive   otTort.  .  .  ...  ...v.  .'-..4 ; .-. .'. . ". . . 

.Total    wt'ight   --    tractive   clfort......    ...........'..,.'..../. 

T.iri^ctive  effort  X  <li.nm.  drivers  -^  heatinR  surfncc, .,.,... .', 

.  Firtl»o.\  hcatinR  snrf.icc  <-  nttal  he.ilinK  surface,  per  cent. >': 


■■'.•.'♦■.ft  .SJi-.  im.- 
; . .' '.    Fassi  nger 

:...-:..:.,.  Oil 

....34.740  lbs. 
, . .  <2<t:{,iir)0  llis. 

..  .15!).750  .lbs. 

... . 4::.xiiii  lbs. 
.  ■. .  ..34  1,0111)  lbs. 
...13  ft.   10  in> 

,.2o  ft.  1 0  in. 
.58  ft  iAVt  in. 


,.'..5.86' 
.  ..730.00 


-|N!i:ku.    I'Utr. 
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liiul.kKl  I 
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MOIjVe—^iOUXJiERX  l*At«F»<"  COM1'AJ<^^ 


Wtjglit  on  drivers  -^  tbtai/ht-atimr  siif  i 
Total  wtiglit  —  total  htatintr  ^tii-faci' . : 
Voliiino  both   cvlin<kl-s,  ciu    ft. ■,■.".....  . 

;Total  heating  buj- face  -j-.-iwl^"  .cyUftilv'  - 

.^■-   :'  '  '        ■'..;.       -.. /■-"'■■v-vA  .■-■■■'■'.'  rVM'Vi' 

-Kind    .....;  i  i.,,....;V.  ,.  iT) 

■  liiarticU-r  and  Ktrt.k?'*'. V . •.  »•■'•(■-' 

Kind  of' vol vcf 


:/0- 


'DiiinicTfr  of  valve? 


V;l: 


.  J.N.IIi.l 

.1 1;^» 


.l'i-.t,,n 


■•DrivijiK,    thicJcnj-ss   lif  tn-ej!.'.  .  .  . .  .  V  , 'ii 


ailuTiuiujj  >tr;iui*dtiJF|rtii^  u^  H^         •".i"  iiHv>  a;;siug1c  cytittdef  volumtf- 
\'..it  isiidiiuXt*:'!!  diiritjjf  a  (:H;fi<*<l^^  i^ 
;wVcvlmVl«.-r  i>r"v»>hniit'  "\ ."  .uu!  ttich.  >vo>iid!v,  (itirnii:  a  pierK'd 

nie  tbc-iufluriH'e  of/cicaraiiy  .dc[ij*,iu.pre>-«rc^  ap.  ellgitie.of 

tHts  «k-*cr4ptk»t»  may  K^  ng:^j:*lc<(  a>:" ci^in.valcnt  tf*  oUe>vrUl» a- sihjile 

tlic  low  pr«r'v>«Tc  cylimlcr.  in  \\1iich 


*-.      .     .       .:...';i;:.i. J,c!)  Q  12  irt^      !,^"i  rali<»  <<t  0X4iaiiMOli.\v«'u!d  in*  l«v  ^amo.      1  his  artifice  eurtoles 


.l)rivi);i»  T'ilirnrils.  olhor-.  '<li;inu Cer'jiiid  Ictijf^*,''. 
-Kusitic  truik  wIicaIs.  <ii.iliuti  r  ;^,->;  .%;..;•,-..;  ... 
■.Jtn^ijiv- truck   jpaniai>. 


'  f,  •"—.■».»  'i^'' 


■    y-UU 


I'MmhU. 


:^v 


VW-rkin^  jrcs^riri*  -.  ..V. ._;'.,,  .'v»ir;ji.-:{.>j 
£<;jHlsidf  iliam<-t<.M-  of  •fir--t  Tiiijit.'.-.,V.;f  ;^;'i  -7. 
rlTr'-lnix,  It  MjiUi  .•ini!   wiillli  "      "^ 

•J"'irfl>(>\  i>lat«.s.  t!iicktu>'-   . 

I'lrt'lnjs,   \v:irt«-r  >!>r>ci 
, TiihfS,   niinil  (  r 

Tufn's,   lo'ii-th    . 
■Htutiiij;  -urf:<ci,  tuhos  . 
Mf  ■iiiiii'   «iii  I'.'.C'-.  firtbiix 

llcalii.i;  siirf,n:i-,  total    . 
'.Kili-.ivaJynt  x^at*"  arc;}    . 


Wheels.  di4)nirtrr    ...  .  .  v .-.  .  .  . 

■  lou'rnais,  lUaru-t.cr  and  .length 
'\Vatcr  c.tiJactty.  ■._......  .;V;.i>'.  ^.-. 

,  f  >il     capacity     .  J:\.  .'.  .  vi  '.■.'.';■.' ; 


■4PA  j'in.       c-yrin(k'T! oi  x\\c  Gallic  v 
:  li  irt^      tlie  ral!<»  <<1.  oxjiaiiMOi 

?^^/^Vrl^-^^*W-  '  cir^i^/^*  *l^^!^jtli'lyrg^  iin-thv:  ratk)  AV'  -Jh  y:  ^FVpm  this 

"^  y^*l'L*-'-v:'^V*'*?V   !  1^''*     ■.l'*^port\-  pr(jcet»<I -llic  twiv  priiioipar '••IvatitriJics  c)f  the  tvjmpoiiiid 
,..  .>t ,  .iti?\;;.,-. . ; . .  .■^. .  .:ij  inji       tiirtlxHU    It^  allow*  .i  iarsi*.-  r.inf*<.  "t  i*xpaii>ioiJ  t->  Ix' <Jot.'irriid  \vicli 

....;.;. /..4»;^,,,^.-w;.  rv-^:  <,..». i^-,*4p;tTii>  (.cctipVijii;.  siich  a*,  all  'CxitcssiiMS^  iHtrx^-a^i?  iir  fc^^     awd 


V';*;,*!'\;  '■:■ 

•  10. 

.•.>.-.   ^  .v^-.  •^-,>-,f -.■• 

.^r^•^  V  ..   ."'._ 

•' t> 

•  ,- '-.  -w^ .'  .    '*.*'-.^ 

•■:•  •  .•>  r*."* 

*   V.    • 

r.\:-:::7i.::f^: 

.TirxUKB.^ 

_'       ,    -  ■ 

■'■"■*  ■-•-  •  '  *- 

. -«  -^^'-^.^  ^-. ^..^  ^.■* 

'■-r-V 

'i'  * 

*  '-'.'■' '  »-*?'. -. '  y 

ir.  ftv-,,  'i*^*'^'^AT'1i'yS'Si<^,  win -<l.r<v\ving.  t't*'.  .  ,    .      -  , 

:  vf '^^i*  sfl-  ft!' . .'      ' t    a/i.eiJu'j*K  Iho   ')jttiit <    t.^1  .  (.raimmical    cVp:Vh*..iirin  -by  -  reHtte>.* 
i .■8.tM>4  >q,  Tt.    . -^njr  .tho    .ranj5<^  ,jvf    tcmiKratufi     iti    tluv  ryliiitlcrs..  iiivj    ccMise.' 
>;vt  >7  ''■'.  '■'.'  r^  fluertiy'-'^iitiat   iWi^rKJi  ii^atiMH.     1  u   a<Jdftfefv<liCJ  ;tfie«e  ^^tvtb   jm^ 

,.;..; 3.^' J.  jn.   "  mbrdiar  advantngcy  ijiav  ho  taken-  into  acc-otint-  otlicr  .causes  Of 

v6tS:^>:  10 -liu  .'•.■,■  :^.   .  .  /,'    <,"'',■'•-        ,'^     .    .  •'      ■■■■.-.."'  ^  ,..^  ■.,   ■ 

V'^.7,<.w<»  gats.       ecoiiomy,  np  of  S'>oa  workmit.  .^luli  as  the ft-cvaporatimi  tti  the. 

■■"•'''  ^  \o\\-A)rs.'i^>urv  cylintltrs  <">/  tlit-  >iiani  cf>n<lciisc<l  in  the  high  presv 


W:-Y^  V  A  NOTE  ON  COMPOUND  LOCOMOTIVES.*;  ."::^  ;■'> 

:.  "."The  ypphcation;  Q.t  the  cotnpottiitl  systciu  to  the  locomotive, 
alttiottgh  accompantc<l  by  aiiinijMirtaiiliiicreasc-  in  pressure,  and 
.other  itni)roveinents  coiitribntiiiii  to  ameVtQrate:  its  working,  has 
not  prodtice<l  geiiorally  >o  gnat  an  eionority  as  in  iJk'  case  of 
stationary,  and  espcciaHy  marine,  cpgijies.  for  .which  tlie  adoption 
'of  siux'essivo  expansions   has  constitnted  one  of . the  most  con- 

■  sidcrable  transformations  that  iho  steani  entrine  has  undergone. 
Tho' simple  e\pall^ilal  marine  engine  practically  ceased  to  exist 
from  the  day  when  compound,  and  subsequently,  triple-e.Kpansion 
engines  were  .introduced  on  board-  ships.  The  simple  expanisiofl 
iocomolive.  on  the  contra ry.^*t5jitinues  to  toexist  with  thevcpm- 
pound' locomotive.       ,  /  :      ;^.!. 

:     This  state  of  things  has  been  attributed  to  tA^^^lass^S  pf  dif- 
ferent facts;;'-:- '  .;  '  .'-^  ■  -;;  >'-;..,  -  ;•£  V  .-■  ■    ;  ' :'„'    --^/j^':•-V';^^'^J.^■•'''^'■' 

(a)  'The  frequency  antl  range  of  .the  variations  in  the'  wofic 
dotie  by  the  locomotive.  .,  .. 

:        (b^     Th 

comotiveSi 

"  The  mode. of  application  to  the  locbniinive.  and  its ' coriipiete 
;a<laptability  to  the  conditions  of  the  problein,;:have.  al^o  \)een 
_>onielimes  called  in  question.  \-     ■?.<'■"'.  "'' j^J''''' 

->1  propose  to  examine  in  this  note  some  of  the, dafa  relating  .tc  ■ 
eompound  locomotives,  and  to  give  alongside  of  Vecognizcd  facets 
some  personal  opinions     In  the  Jjrstplace.il  appears  to  nie.  pc«jps- 
sary  to  recall  general  ekinentary  and  well  Te<,-<»giiiz;ed   f.lcts.  '. 

■  '  *  Ah.«-tr.ict  of  an  article,  bv  yf.  ^[.^^II■!C^•  Pt-  Moulin,  chief  '«iipiiut;r  i-i  tlie 
•Western   Ry.  of  rrat.ce.  aiiliiiT  of  "f-a   Lucoiiiotixx;  Acttullv,'.'  etc.,  pivM 

in  JIU'  l-.tt'eirrci  X\  or\\\t>nf,  /\\ig..2;i-M^i  i:><>7.       ;.        ^      /:  " 

^  ■-■■.■'■'.;'■  ^' ■■  ■■■■...-■■:.■  ■  "■'■':^'' :'.",  .  ■;■■■.■ '(y!:': 't'- :'■'■•■•■.■■.*;.■. ■j'v 
.■'■■-•••■■■■-■■■  .-■■■-:.•■- ^;.  '.■■•;..  v;v  .;-..v'.V-.  ■  ■■/'.'/  ^^Vit>.;-\i..^:.v>K-r> 
(:■.-.;.>•'•■':    ■  V,;-=::.v-.,v.V.::,5/-.^  ■■.■■-•.  V  -■     iy.-:      .*;|v.f.;-v  >•■  :^-'-- 

^r-.-^  ■■■■  •?:■:%:>.-.--■  ■.':.>-V7.r:.-^'-.  ■..■.;  •>'.'.  '■.■•^:H*:^.-uy-  -.-^ 


Utc  cyliltder;-  the  redttctit)!}  in  le.iVs  rojHii*!  the  A'alVfs  and.  pis- 
* ;.tmis>  iiT,cV>ijse<jiieHce.  o'  the  retlucljoit  of  the  diff<^r€ri<:c  -iii  .the 
pressure  in  e;ich  cylinder;  the  tun^ue'  is'more  uhifarm.  fn  tlie 
case  of  l(H"oni.otive-s  with  tour  cyjiutfers  these  adv.aJiiages  ,afe 
completed  by  the  dinjimiti»'n  cyi  tjitijfuc  of  the  parts  />f  the;  mech- 
anism, thaiiks  to  the  tjisiribution  of  thp^sfressesciviei'  ,fot|r  crjinlcsv. 
and  b>   the  lyilaiicing.  ^  >     .  >         \i.    ;  --  ;. 

■The  mechanical  advantag.es  .rcstitting"  from  the  divisioir  of  the 
stresses  among  four  cranks  are  tio  K>iiger>li.spuied.     i»  fact,  b>th 
in  Engian^  .•tnd  Belgiuitn.  fotir-cyliiider.  nt»n-cpinp<j;tirid   locnn^>- . 
tive^  are  in  regular  service.  '■■'■^; ■-['■■    X-.-'--.  :'•    ;.•;  i;       :; 

The  lirst  atid  last  of  tin  eausc"^,  qtiotedv.il>r>:ve.  rif  the  c«m^ 
ieal  working  of  the  conip<tunds.  preserve  thc-ir  value  uiKk-r  .iH  . 
tV)tiditiansi  the  secsond,  relative  t<»  the  reductions  of  range  in  the 
teniperatitre  ill  each  ey Under,  becoiti^  less  and  tess  ;inip'^nant 
(IS  ihe  velocity  f>f  the  piston  is  increased,  because  of  the  shorter 
tihiy  allo\ved  for  the  cb.inges  of  temperature  between  the  cylin- 
der waJIs  and.  the  Stcain.    It  appears  cieitain  that  for  all  pistoa 


1.1  •    t    .V    A,        /  .;a,,  ..  ^^  .*.,A  ia'     \Vloeitics  exct't'^linc' alKHit    II    ft.  pi-r  5ec<\nd   (iij8  ipscfi  ^oke; 

e  relat I velv  economical  elficimcv  ©f  nanrcompouud  lo-.'.  .        ,;  ^        ,^     ,.     .,        ■,,-'-        %.        ,.   . 

.•,.;.  •  :■<'     '    ,  .•  ■      \     ':  '     ;  \.    ;.\  :  v"^    ::);.;!<■'::■•;¥;■  ^C'--^'^-    "'•    dnver>.  ;  30  A^-    ^  ■     '••:•'  Jt  .  maiti-fs    hiti    little    from 

•      '     ''  '■■■■■        "■  '   ■   '  .{if   vheniiotlynaniic  .iioint    <»f    \ie\v.    tVir    range    of    expansion    of 

six  tor  seven,  wlnVther  the  ejpan s it m  takes  plawre  .in  "OHe  cj-linder 
>»r  "in  two.     On  tlje  otWr  h.tiid.  v.hetv  tH«  A-cUyitjr  is;very  high- 
the  fifst  .advantage— large   e\p.insie>u— may   itself  be  reduced  ;J 
a  very  sceondury  place,  wire-drawing  intervening.  '    . 

So  far  as  the:  locomotive  is  i,t)ncenied,  all  the;  worj^feg^  ete- 
i  iojetitSTTlbad.  i.h^^nes^  speed— even  the' force  or  direcf,K"kn  of  the. 
wjiKl—undorgo   to  the   fullest   ext'eiit  incessant   yariatioris.     th 
-^ttddition.  the  locHmotive  is   siibjccted  to  a   condition   which   be- 
long-, to  itself,  and  tin    eqttivaleiit  of .  which  is  not  t<5  be  fHiind 


;?  '•: 'j-V, 


.  -'t' 
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in  any  other  application.  It  should  produce  at  the  moment  of 
starting  a  maximum  tractive  force  with  the  minimum  of  power; 
and,  on  the  contrary,  a  maximum  amount  of  horse-power  when 
the  tractive  force  is  smaller  and  the  speed  high.  In  other  words, 
contrary  to  what  one  observes  in  fixed  and  marine  engines,  the 
mean  effective  pressure  on  the  pistons,  and  consequently  the 
mean  value  of  the  torque,  are  in  no  respect  proportional  to  the 
work,  and  may  prove  to  be,  all  things  equal  elsewhere,  smaller 
when  the  total  work  is  -the  more  considerable. 

The  proportions  of  the  cylinders  can  be  but  a  compromise  be- 
tween these  contradictory  conditions,  and  the  admissions,  the 
range  of  expansion,  the  pressure  in  the  valve-chest,  undergo 
variations,  very  frequent,  very  important,  and  irreconcilable  with 
maximum  efficiency.  We  shall  be  led  to  observe  in  the  utiliza- 
tion of  the  steam,  variations  in  relation  to  those  of  the  work,  by 
■;^  ■=..  j  which'  it  can  be  established  that  for  every  engine,  simple  or 
..>.'i  :.■.; double  expansion,  there  exists  an  ascertained  initial  pressure  and 
a  ratio  of  expansion  corresponding  to  maximum  economy.  Fatal 
departures  from  the  economical  regime  exist,  whatever  may  be 
the  mode  of  expansion  adopted.  They  may  be  reduced,  but  not 
suppressed,  since  they  are  inherent  to  the  method  for  the  pro- 
duction of  power.  .•  ■-'■ 
In  any  case  the  efficiency  of  the  steam  in  the  cylinders  of  the 
simple  expansion  locomotive  is,  all  other  things  equal,  'propor- 
tional to  the  piston  speed,  and  maximum  at  high  speed,  when  the 
effective  expansion  is  a  maximum,  the  injurious  influence  of  the 
clearance  annulled,  and  the  action  of  the  cylinder  walls  very 
much  reduced.  One  is  led  to  observe  that  the  wire-drawing,  far 
from  being  detrimental  to  the  locomotive,  is  an  au.xiliary  and  a 
i'^^  ; -vCor recti ve  of  the  ordinary  valve  gear,  in  the  sense  that  it  allows 
of  the  realization  of  a  ratio  of  expansion  superior  to  that  which 
results  from  single  phases  of  distribution.  The  only  incon- 
venience which  can  be  attributed  to  it,  the  reduction  of  the  mean 
prtssure  for  a  cylinder  of  given  capacity,  is  without  importance, 
the  cylinders  of  the  locomotive,  calculated  with  regard  to  the 
effort  at  starting  a  train,  being  too  large  for  normal  service. 
)  Considering  the  normal  cycle  in  the  cylinder  of  a  locomotive 
running  at  high  speed  along  a  fairly  level  line,  one  is  induced 
to  think  that  the  application  of  the  compound  principle  would 
not  give  any  sensible  economy,  so  long  as  this  cycle  was  main- 
tained. The  expansion  can  reach  to  seven  volumes  and  clear- 
ance is  annulled.  A  compound  engine  having  a  ratio  of  volume 
of  2.50,  and  admitting  steam  to  0.40  per  cent,  of  the  high  pres- 
sure cylinder,  would  give  a  nominal  expansion  of  2.50  -f-  0.40  = 
6.25.  Considering  the  high  velocity  of  the  pistons,  it  is  not  neces- 
sary to  take  into  account  here  the  special  action  of  the  expan^ 
sion  in  the  two  successive  cylinders  for  reducing  internal  con- 
densation. 

One  is  therefore  justified  in  asserting  that  for  high-speed  lo- 
comotives running  without  stopping  o\er  nearly  level  lines,  the 
compound  system,  such  as  it  is  at  present,  ^eems  to  have  yielded 
but  a  poor  economy^  v 
Under  contrary  conditions,  a  compound  locomotive,  working 
■^  with  frequent  starting,  switching  'and  siding  work  and  having 
still  a  ratio  of  L.  P.  to  H.  P.  of  2.50  volumes  and  working  0.50 
of  admission,  the  high  pressure  range  of  expansion  reduced  to 
,  0.45  at  the  most  by  wire  drawing,  would  realize  an  expansion  of 
2.50  H-  0.45  =  5.5  volumes  instead  of  \  to  2.5  volumes,  given  by 
the  non-compound  engine.  It  will  then  be  more  economical,  the 
expansion  being  greater,  and  the  clearance  annulled  by  com- 
pression ;  besides,  the  piston  speed  being  less  than  in  the  first 
case  considered,  the  double  expansion  will  involve  an  expansion 
of  better  quality  than  that  of  a  non-compound  engine.  It  is  here 
that  the  occasion  presents  itself  for  bringing  forward  an  advan- 
tage of  the  compound  system  which  does  not  appear  to  have 
been  hitherto  sufficiently  discussed. 

In  the  non-compound  locomotive,  the  compression  is  com- 
plete only  for  a  determined  working,  corresponding  to  a  large 
amount  of  linking  up,  and  to  a  piston  speed  sufficient  for  the 
wire-drawing  to  produce  its  effect.  In  the  compound  engine,  the 
compression  is  much  more  complete  for  all  positions  of  the 
links,  annulling  more  thoroughly  the  effect  of  the  clearance. 
All  existing  locomotives  are  to  be  classed  according  to  the  na- 


ture of  their  service,  between  the  two  extreme  categories  exam- 
ined above — tractive  effort  as  regular  as  possible,  generally  at 
high  speed;  tractive  effort  very  irregular  and  speed  variable, 
and  often  small.  Compounding  will  have  a  greater  advantage 
as  the  conditions  approach  nearer  to  the  second  category,  which, 
I  may  say,  is  an  opinion  opposed  to  that  for  a  long  time  previ- 
ously prevalent.  The  arguments  hitherto  put  forward  allow  it 
to  be  concluded  that  compounding  presents  its  greatest  advan- 
tages for  engines  when  called  upon  to  steam  the  more  frequently 
with  long  cut-offs  and  moderate  piston  speeds. 

On  the  other  hand,  it  is  chiefly  in  the  case  of  locomotives  run- 
ning at  high  speed,  where  the  boilers  are  generally  taxed  to  their 
maximum  of  production,  that  a  reduction  in  the  consumption  per 
horse-power  is  necessary.  It  may  also  be  accepted  that  to  impart 
to  compounding  a  superiority  under  all  conditions  of  working  it 
would  be  necessary  to  increase  the  ratio  of  the  volumes  L  P  to 
H.  P.  beyond  the  proportions  frequently  adopted,  and  in  all  cases 
not  lower  than  2.80.  v 

It  would  be  altogether  excessive  to  conclude  from  what  has 
gone  before  that  the  compound  type  cannot  be  applied  with  ad- 
vantage to  high  speed  locomotives.  In  fact,  these  engines  woi"k 
in  the  ideal  condition  previously  investigated,  for  a  part  of  the 
time,  and  the  simple  expansion  becomes  insufficient  so  soon  as 
these  conditions  are  unfulfilled,  and  the  mean  effective  cylinder 
pressure  rises  above  a  certain  value,  especially  it  the  speed  falls 
off  in  a  corresponding  proportion.  For  the  starting  of  trains,  the 
climbing  of  gradients,  and  the  haulage  of  heavy  trains,  the  com- 
pound system  remains  at  the  best  for  increasing  the  tractive  effort 
without  allowing  the  consumption  of  steam  to  rise  in  the  same 
proportion.  The  ratio  of  minimum  expansion  should  never  de- 
scend below  \'\.  If  the  compound  system  yields  little  or  no 
economy  at  high  speed  especially  with  light  trains  on  the  level, 
or  down  grade,  it  will  not  the  less  constitute  an  important  equip- 
ment, valuable  for  running  up  grade,  etc.  At  such  times,  the 
economy  that  it  will  offer  will  probably  be  from  20  to  25  per 
cent.,  and  if  the  total  economy  after  a  long  run  does  not  rise 
to  more  than  10  or  12  per  cent.,  one  has  to  distribute  over  the 
whole  distance  an  economy  which  is  only  obtained  over  a  frac- 
tion of  the  total  distance  it  represents.  If  it  is  objected  that  this 
total  economy  is  too  small  to  justify  the  supplementary  com- 
plication of  the  compound  engine  presumably  of  four  cylinders, 
it  must  be  kept  in  mind  that  the  compound  system  has  not  so 
much  for  its  object  to  obtain  an  economy  in  fuel  as  a  reserve 
of  power,  an  increase  of  tractive  effort,  without  surpassing  the 
capacity  of  the  boiler,  over  the  difficult  portions  of  the  line.  Even 
when  the  total  economy  would  be  nothing,  if  the  system  permits, 
with  a  given  boiler,  of  achieving  a  greater  speed  on  inclines,  or 
a  higher  average  rate  of  speed,  or  the  eventual  hauling  of  heavier 
trains,  without  a  proportional  demand  on  the  boiler,  its  adoption 
is  still  rational. 

One  is  thus  led  to  recognize  that  the  compound  locomotives, 
far  from  lacking  that  elasticity  for  the  absence  ot  which  they 
have  been  reproached — present,  on  the  contrary,  an  elasticity 
superior  to  that  of  simple  cxpatision  locomotives  to  a  degree  in 
which  perhaps  they  find  their  principal  advantage. 

Many  engineers  have  remained  faithful  to  the  simple  expan- 
sion locomotive,  appreciating  above  all  its  simplicity  and  com- 
pactness. However,  in  proportion  as  the  locomotive  approaches 
the  limits  of  possible  power,  the  interest  increases  more  and  more 
in  the  use  of  methods  intended  to  augment  its  power  per  unit  of 
weight,  or  grate  area  and  compounding  seems  one  of  the  most 
effective  methods  of  obtaining  the  required  result. 

When  the  piston  velocity  is  small,  compounding  has  a  thermic 
effect,  the  mofe  pronounced  as  the  cut-offs  into  each  of  the  cylin- 
ders are  lengthened.  On  the  other  side  the  theoretical  efficiency 
is  proportional  to  the  degree  of  expansion,  and  consequently  in- 
versely proportional  to  the  value  of  the  high  and  low  pressure 
admission  which  proceed  from  them.  The  most  economical  rate 
of  working  in  practice,  -results  then  in  a  compromise  between 
these  contradictory  conditions. 

In  virtue  of  the  two  principles  recalled  to  mind  at  the  com- 
mencement of  this  note,  early  cut-offs  are  contrary  to  the  com- 
pound principle,  and  it  appears  that  the  most  advantageous  work- 
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ing  corresponds  to  a  high  pressure  admission,  bordering  upon  50 
per  cent.,  which  the  wire-drawing  reduces  to  40  per  cent.,  accord- 
ing to.  the  piston  speed  and  the  proportions  of  the  ports.  If  one 
is  obliged  further  to  restrict  the  high  pressure  admission  in  the 
compound  locortwtive,  it  is  because  the  initial  pressure  is  too 
high,  or  the  volume  of  the  high  pressure  cylinders  too  great. 

We  consider  that  it  would  be  good  practice  with  compound 
locomotives  to  arrange  the  reversing  gear  in  such  a  manner  that 
the  links  could  not  be  fi.xed  in  notches  included  between  the 
dead  point  and  the  notch  corresponding  to  0.45,  or  0.50  high 
pressure  admission,  which  with  the  inevitable  wire-drawing, 
agrees  with  the  lowest  degree  of  cut-off  which  appears  practically 
efficient. 

The  increase  of  the  minimum  high  pressure  admission,  conse- 
quently of  the  low  pressure,  which  are  functions,  has  for  conse- 
quence the  reduction  of  the  initial  pressure  under  certain  condi- 
tions of  working  and  can  even  render  useful  the  reduction  of 
the  volume  of  the  high  pressure  cylinders  in  relation  to  the  pro- 
portions adopted  at  present.  Th^e  would  result  from  this,  on 
the  other  hand,  the  advantage  that  the  relation  would  find  itself 
increased  without  augmentation  of  low  pressure  volume.  The 
degree  of  expansion  will  thus  be  greater,  and  the  valve  .gealr' 
might  become  common  for  the  two  cylinders  of  the  same  group. 
The  only  inconvenience  would  consist  in  the  reduction  of  the 
tractive  effort  at  starting,  due  to  the  smaller  cylinders ;  but  al- 
lowing for  the  steam  starting  gear  with  which  these  engines  are 
furnished,  this  inconvenience  appears  to  be  of  secondary  impor- 
tance.    "•.^■.■;  '■";^.>.--v 


But  the  advantage  of  the  reduction  of  the  high  pressure  vol- 
ume would  be  especially  noted  for  working  with  limited  power 
per  stroke,  with  the  view  of  debiting  the'  same  volume  of  steam 
with  longer  high  pressure  cut-off.  I  think  that  it  will  often  be 
found  advantageous  to  reduce  tlie  volume  of  the  high  pressure 
cylinders  in  such  a  manner  that,  the  low  pressure  volume  not 
changing  from  the  actually  usual  proportions,  the  ratio  of  vol- 
umes would  stand  between  2.80  and  3.00.  Several  builders  have 
entered  upon  this  path. 

Resuming,  this  increase  of  the  ratio  "w"  offers  many  advan- 
tages. It  assures  a  longer  expansion  at  high  speed,  when  the 
mean  pressure  should  be  small;  in  the  case  of  other  working  it 
allows  the  same  degree  of  expansion  to  be  obtained  with  longer 
cut-offs,  of  which  the  thermic  advantage  does  not  admit  of  ar- 
gument; it  assures  a  reduction  of  the  initial  stress  by  securing 
the  least  variations  in  average  pressure  in  each  cylinder;  and 
finally  it  renders  possible,  practical,  and  advantageous  from  every 
point  of  view,  the  employment  of  only  one  ordinary  valve  gear 
for  both  high  and  low  pressure,  assuring  automatically  the  most 
advantageous  ratio  of  admission  to  the  two  groups,  without  the 
intervention  of  the  engine  driver,  thus  preventing  all  mistakes. 

In  this  order  of  ideas  I  would  indicate  for  a  compound  loco- 
motive having  foiir  cylinders,  a  grate  surface  of  32.4  to  37.7  sq. 
ft,  and  a  boiler  pressure  of  245  lbs.,  the  following  proportions: 
Diameter  of  cylinders,^.  P.  =  14     in. 

Ratio  of  volumes  ";.^,.y 2.90 
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36-INCH,  MOTOR  DRIVEN  ENGINE  LATHE. 


A  good  example  of  a  compact  and  efficient  motor  drive  for~a_ 
large  size  engine  lathe  is  shown  in  the  accompanwing  illustra- 
tion. Those  who  are  familiar  with  the  standard  36-inch  engine 
lithe  made  by  The  Springfield  Machine  Tool  Company.  Spring- 
field, Ohio,  will  at  once  see  that  the  headstock  has  been  entirely 
rc-designed  to  take  the  motor  drive,  the  result  being  a  neat,  rigid, 
compact  construction.  Any  kind  of  variable  speed  motor  may 
be  used;  the  one  shown  has  a  speed  range  of  from  600  to  1,200 
r.  p.  m.,  obtained  by  field  control.  The  power  required,  of  course, 
♦lepcnds  on  the  class  of  work  which  is  to  be  done,  but  for  aver- 
age- requirements  the  makers  recommend  a   10  h.p.  motor. 

Power  is  transmitted  from  a  rawhide  gear,  on  the  motor 
shaft,  to  a  large  gear  keyed  on  an  intermediate  shaft  just 
above  the  lathe  spindle.  On  this  shaft  are  three  sliding 
gears,  any  one  of  which  may  be  slid  into  mesh,  by  means 
of  the  handle  on  the  outside  of  the  casing,  with  one  of  three 
gears  on  a  sleeve  on  the  spindle.  This  with  the  back  gears 
makes  six  different  spindle  speeds  available,  which  in  conjunc- 


tion with  those  furnished  by  tTie "motor  provide  a  wide  range 
with  ample  power.  The  motor  controller  is  attached  to  the  side 
of  the  bed,  near  the  head  end^  and  is  operated  by  a  handle,  at  the 
right  side  of  the  carriage,  through  suitable  gearing  and  a  splined 
shaft. 

A  pair  of  cone  'gears,  suitably  supported  at  the  rear  end  of 
the  headstock  and  manipulated  by  the  handle  shown  on  the  front 
side  of  the  headstock,  furnishes  three  sets  of  ratios  for  feeds 
and  screw  cutting.  They  may  be  thrown  in  or  out  while  the 
lathe  is  running.  Power  feed  is  furnished  for  tlie  top  slide  of 
the  compound  rest,  as  Avell  as  for  the  cross  and  longitudinal 
motion  of  the  carriage.  All  feeds  are  engaged  by  means  of  fric- 
tions and  reverse  motion  is  controlled  at  the  apron. 

The  tail  stock  is  clamped  to  the  bed  by  four  large  bolts  and 
may  be  moved  back  and  forth  by  a  handle  which,  through  suit- 
able gears,  operates  a  pinion  which  engages  with  the  rack,  as 
shown.  A  taper  attachment  may  be  supplied,  if  desired,  which 
is  of  an  improved  type,  arranged  so  that  it  may  be  connected  or  j 
disconnected  instantly  by  loosening  one  bolt  and  tightening  an- 
other, or  vice-versaJ..'v ; ; 
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NEWTON    HORIZONTAL    Alll.LING    MACHINE. 


HORIZONTAL  MILLING  MACHINE. 


The  American  Locomotive  Company  lias  recently  received  sev- 
eral small  plain  horizontal  milling  machines  from  the  Xewton 
Machine  Tool  Works,  Philadelphia,  similar  to  the  one  shown 
in  the  illustration.  The  table  is  23  in.  wide  and  of  sufficient 
length  to  mill  a  piece  14  ft.  long.  The  uprights  will  admit  work 
30  in  .wide  and  the  center  of  the  spindle  can  be  raised  30  in. 
above  the  table.  They  are  driven  by  2  to  i  variable  speed,  25 
h.p..  General  Electric  motors.  The  spindle  is  5  in.  in  diameter, 
has  a  side  adjustment  of  6  in.  and  is  driven  by  a  phosphor 
bronze  worm  w|ieel  and  hardened  steel  worm  with  a  roller  thrust 
bearing,  which  runs  in  oil. 

The  cross  rail  is  of  the  inclined  face  design,  is  counterweighted 
and  has  both  hand  and  rapid  i><)wer  motion  in  both  directions. 
The  lifting  screws  are  so  designed 
that  they  are  in  tension  when  draw- 
ing the  cross  rail  down,  thus  elimi- 
nating any  tendency  to  buckle.  For 
convenience  in  working  around  boss- 
es and  oil  cups  forged  on  connecting 
rods,  the  center  of  the  spindle  is  car- 
ried 2j^  in.  below  the  bottom  of  the 
rail.  The  cutter  arbor  is  driven  by 
a  face  or  "butterfly"  key  and  the  out- 
board arbor  supiiort  is  fitted  with  a 
taper  bushing  to  compensate  for 
wear. 

The  table  is  operated  by  a  spiral 
pinion  and  rack,  has  nine  changes  of 
geared  feed  and  is  so  designed  that 
it  is  held  rigidly  in  any  position  to 
prevent  it  from  working  back  when 
sinking  into  the  cutter.  The  table 
has  a  rapid  power  motion  in  both 
directions  and  the  lever  which  con- 
trols this  motion,  and  also  the  rapid 


power  motion  of  the  cross  rail,  is  conveniently,  placed  on 
the  operating  side  of  the  machine.  The  machine  weighs  about 
28,000  lbs.  and  is  practically  self-contained,  as  the  motor  is 
bolted  rigidly  to  the  uprights.  It  is  specially  adapted  for  the 
milling  of  small  side  rods  and  similar  work  of  this  class,  of 
which  there  is  a   large  variety  "^n   railroad  repair  shops. 


CHUCK  FOR  VALVE  AND  PISTON  PACKING 

RINGS. 


A  chuck  for  holding  snap  packing  rings,  after  they  have  been 
rough  turned  and  the  slot  has  been  milled  out,  is  shown  in  the 
accompanying  illustration.  The  advantage  of  this  device  lies  in 
the  fact  that  it  compresses  the  ring  equally  on  all  sides  in  clos- 


::^ 


V.M.VF.     .\NI)     PISTON     PACKING     RING    CHUCK. 
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ing  it  up  for  the  finishing  cut,  so  that  it  will  exert  an  equal 
pressure  on  all  sides  of  the  valve  bushing  or  cylinder  when  in 
place.  It  also  will  be  of  equal  section  at  all  points  and  hence 
be  less  liable  to  breakage.  X  "" 

'  Using  the  letters  as  shown  in  the  illustration,  the  method  of 
using  this  chuck  is  as  follows:  The  packing  ring,  B,  havmg  been 
previously  turned  to  y%  in.  larger  than  the  diameter  of  the  valve 
chamber  or  cylinder  and  a  3/16  in.  section  having  been  cut  out 
at  an  angle  of  45  degs.  is  placed  in  the  chuck,  which  is  in  place 
on  the  spindle  of  the  lathe,  and  plate;  C,  is  held  lightly  against 


it  by  nut  D.  Ring  A  is  then  screwed  up  with  a  spanner  wrench 
and  its  inner  beveled  edge  compresses  the  ring  equally  on  all 
sides  until  the  slot  is  closed.  The  nut  D  is  tightened  up  and 
plate  C  will  hold  the  ring  in  position.  Ring  A  is  then  moved 
back  out  of  the  way  and  the  packing  is  trued  up  to  the  correct 
diameter.    .  .:^:-  \  ;^     -S   .  :  . 

This  chuck  was  designed  and  has  been  patented  by  Mr.  John 
Rusche,  general  foreman  of  the  Grand  Crossing  shops  of  the 
Chicago,  Burlington  &  Quincy  Railway,  where  it  has  been  in 
very  successful  use  for  several  years. 


■  I   ■  ■■  t.^ ' 
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■%   MALLET   COMPOUND   LOCOMOTIVE    FOR    ROAD    SERVICE,  CENTR.\L  RAILWAY  OF  BRAZIL. 


/      MALLET    COMPOUND   FREIGHT  LOCOMOTIVE. 


Central  Railway  of  Brazil. 


The  American  Locomotive  Company  has  recently  delivered  a 
Mallet  compound  locomotive  to  the  Central  Railway  of  Brazil, 
which  presents  an  interesting  example  for  study  in  conijection 
with  a  consideration  of  this  type  of  locomotive  for  regular  road 
service.  This  is  the  lightest  Mallet  compound  ever  built  by  this 
company  and  v.eighs  but  206,000  lbs.  total,  all  of  which  is  on  the 
six  pairs  of  drivers.  ■.•.■■"•."•'!  h-' 

Comparing  this  engine  with  one  of  the  consolidation  type,  many 
features  of  advantage  in  favor  of  the  Mallet,  especially  on  roads 
with  heavy  grades,  sharp  curves  and  light  road  beds,  are  evident. 
The  desien  under  considerxition  presents  a  tractive  effort  of 
42,420  lbs.,  with  an  average  weight  per  axle  of  34,333  lbs.  and  a 
rigid  wheel  base  of  Q  ft.  Assuming  that  the  axle  weight  ■'•.as 
limited  to  this  figure,  the  heaviest  consolidation  which  it  would 
be  possible  to  use  would  weigh  but  152,400  lbs.  and  would  deliver 
a  tractive  effort  of  but  28,200  with  the  same  factor  of  adhesion, 
while  at  the  same  time  it  would  have  a  longer  rigid  wheel  base. 
If  it  wa^  desired  to  obtain  the  tractive  effort  given  by  this  engine 
in  the  shape  of  a  consolidation,  assuming  the  same  factor  of 
adhesion,  snrh  a  locomotive  would  weigh  229,000  lbs.  total  and 
would  give  a  weight  per  axle  of  5 1. 500  lbs.  A  consolidation  of  the 
same  total  v.eiqht  would  give  a  weight  per  axle  of  46.350  lbs.  and 
deliver  a  tractive  effort  of  but  38.200  lbs.     These  figures  clearly 


indicate  that  under  conditions  limiting  the  weight  per  axle,  and 
especially  if  the  rigid  wheel  base  is  also  restricted,  the  Mallet 
compound  offers  practically  the  only  opportunity  to  obtain  great 
power  from  one  machine. 

Another  feature  of  advantage,  in  cases  where  the  facilities  for 
repait  are  not  of  the  best,  is  shown  in  this  design  by  the  lightness 


of  the  different  parts,  as  for  instance,  the  uiain  rods,  which 
weigh  but  417  lbs.,  in  comparison  with  825  lbs.  on  a  heavy  con- 
solidation. The  same  ratio  of  weights  also  holds  for  a  number  of 
other  parts.  The  disadvantage  of  the  multiplicity  of  moving  parts 
and  general  duplication  of  the  running  gear  is  undoubtedlv  more 
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than  oflFset  by  the  advantages  mentioned  above,  and  it  would  seem 
that  this  type  has  fully  as  great  a 'future  in  connection  with  light 
power  for  road  service  as  it  is  generally  admitted  to  have  for  the 
heavier  classes  of  work. 

In  general,  the  design  of  this  locomotive  is  a  small  edition  of 
both  the  Baltimore  &  Ohio  and  Erie  locomotives  built  by  the  same 
company.  It,  however,  docs  not  contain  some  of  the  special  fea- 
tures found  on  the  heavier  engine,  such  as  a  floating  balance 
device,  spring  centering  arrangements.,  etc. 
:."T.The  gene:al  weight,  dimensions  and  ratios  are  as  follows: 

GENERAL    DATA. 

Gatiire   •-••■(•> •■•">"• *  f *•   SJ-i  Tn. 

Sf."vice   ••  i . ,  ...V. »'» Freight 

Fuel ,.,i  ,v. Cardiff   Coal 

Tractive   effort    ....\.i... f2,420   lbs. 

\Veight   in   working  order    .  *  .i. . . .  i. , .  .. 200.000   lbs. 

Weight  on  drivets ..........  ^'.'.i-.- son.ood  lbs. 

Weight  ot  engine  and  tender  in  working  ordtr.  .*..-, ..>^>-.-r«  r- 30  4, aoo  lbs. 

Wheel    base,    rigid    ;. . ',  /,  . ;  ii'.V.  i  V !>    ft. 

Wheel  base,  total  ....•..•••i.-v.,.. 27  ft.  8  in. 

Wheel  base,  tngine  and  tender .^•.-.•..♦.;..v. .....,,...  .55  ft.  2J4  >"• 

RATIOS.         V  '^r--  :■■''  ■ :  '*••    ..       •.-.  ■ 

Weight  or  driveri'  -r  tractive  effort .,i>.V#!Ml«»»^*'.»»*'*-« ■•*'■• ■*-^8 

Total  wei.Tht  ■—  tractive  effort .^. . . ; 4.88 

Tractive  effort   X   dt.ini.   drivers  -r-  heating  surface. 9n.">.00 

Total  hc.^ti^lg  surface  ->  grate  area   5*>..'?o 

Firpbox  h'-ating  eur^'ace  H-  total  heating  surface,  per  cent 5.25 

Weight  on  drivers  -:    total  heating  surface   S9.00 

Total  weight  ->  total  heating  surface S9.00 

V^olunie  ciuivalcnt  simple  cylinders,  cu.  ft 1 1.20 

Total  heating  surface  -^  vol.   cylinders.  ...;..v..  .*.. v..  .>».J 207.00 

Grate  arei  —   vol.  cylinders .'v.V.'i  •..t.f  ».>  .  •  .■; 3.60 

...    .    -,A  :    '        •...  CYLI.NDERS.     ";'■'        ■    •„-' : 


Diameter  and  stroke 


•■>••»*•  »  •  •■»■»  4  •.  • 


..;'.-.V.  i .  •  .  Mellin    Comp. 
:.,Vf<A  and  28  X  26  in. 


Kind .*.. . 

Greatest  travel,  ,. , 

Outside   '.ip    

Inside  cl?nrnncc    . 
Lead  in  full  gear 


VALVES. 


•  .•  1.   ■'  •   a    4   ■ 


1   •  '..  4'«   •_  *  ^ 


.H.  P.  Piston.  L.  P.  .Slide 
H.  P.  5  in.,  L.   P.  5VS   in. 

„ Ti    in. 

•^I\C,   in. 

, .3/10   in. 


<•••••  v.*  •'«^*«*'*,tr«»  *  •  ■  •  > 


.50  in. 
.  .3  in. 
;  y  in. 


■  ;..i-.  "'•'  ■:■'■■,. V.'-.WIIEEIJ>. 

Driving,  diameter  over  tifes 

Drivirg,  thickne'^s  of  tires •> 

Driving  jnurcals,  diameter  and  length.... 

BDitER.        ,■■"•'...''•,;••,'•■   •••.■•■■'  \    • 
Style    ,....,...,.'. ;.;>''.»..: ..... , . ; . . .  7. .    Straight 

Wcrkiri);.  ;>ri'^uri.-    ..,,!,  ."..;•.'»;;;  .^.o  ...;.■. ..;.«;.  •■}• ~""    ll**- 

Outside  diatrcter  of  first   rinjf. ........  ^ ...........  i 61!4    in- 

Firebox,   length  and  width : !H1 ;  ,s    X    05  Y^    in. 

Firebox  plates,  thickness .^^,  ^.  ........  i$  and   Yt  in. 

Firebox,   water  space    .,;...,■.„.•.,.?,.,...  .«F.  5*  S.   and    B.   4  in. 

Tubes,  number  and  outside  diamcttr  '.  vr'. 

Tnbe«,    length i  t-,  <...;,« 

Heating  surface,  tubes  ".•  ;■• .,..  »V;.'. 

Heating  surface,  firebox    .  .!v.'..-.'..^ .».-!;..  • 
Heating  surface,  total    ..  ...>i,  l.iV, >:•■.. .,v 

Orate  area    •  .,-*...  »^ ..  •-.^■v^i^v >.,•  •'*  ^ 

Smokestack,   diameter  ,  ;  i.-. .  w ...  .• ;.;  .  . ^ .  .•; . 
Smokestack,  height  ibove  rail 

TENDER.  .'.;..•;■'     ■ '  • 

Tank •  •  •  • Water    Bottom 

Framed -.'i..^^. 10  in.    Channels 

Wheels,  kind Rolled   Steel 

Wheels,    diameter    30    in. 

Journals,  diameter  jnd  length    5  X   9  in. 

Water  capacity  t - >■ 4,500  gals. 

Coal  capacity   8j4    tons 


».'5t-2 

in. 

....«-»  f  *>  *•  •  •  •  >  -•  • 

18 

ft. 

.•-•••,  4*    •■•   f"  ■•'••    ■ 

.2105.2    sq. 

ft. 

rk-^   •'•   •'*•'<   •'  %i  •■•.... 

.  ..121.5   sq. 

ft. 

.>  ♦  •  *•.•.  ••-♦•'•• 

.  .23l0.r   sq. 

ft. 

•  ,»^«.'*   •  B-^    •j*   •»•••••• 

41    sq. 

It. 

:.-...;r.v;.'> 

.10  rnd  19 

in. 

.... .'.'.'.  i;  yv.  .,.•.. . 

.13  ft.  W» 

in. 

iu)ldings  of  the  Pennsylvania  Railroad  Company's  stock  on  Oc- 
tober I,  1907.  The  capital  stock  of  the  company  on  that  date  was 
$312,061,900  divided  into  6,241,238  shares.  These  shares  are  held 
by  49,572  persons,  making  the  average  holding  of  each  at  126 
shares.  Of  the  total  number  of  shareholders  46.92  per  cent, 
were  women.  19.27  per  cent,  of  the  entire  capital  stock  of  the 
company  is  held  abroad.  The  average  holdings  of  the  8,526 
stockholders  in  foreign  countries  being  141  shares  each.  At  the 
present  rate  of  increase  it  is  stated  to  be  likely  that  when  the 
books  were  closed  on  November  5,  for  the  payment  of  the  semi- 
annual dividend,  the  stockholders  of  the  company  would-  number 
more  tli^n  50,000. 

Long  Xon-Stop  Run. — The  Great  We*tefn  Railway  of  Eng- 
land on  September  16  ran  a  special  tram  from  London  to  Fish- 
guard, a  distance  of  over  263  miles,  without  a  stop.  The  train 
returned  on  the  second  day  following,  also  without  a  stop.  The 
outbound  trip  was  made  in  a  total  of  298  minutes,  or  at  an 
average  speed  of  53  miles  per  hour;  the  return  trip  was  made  at 
an  average  speed  of  53^  miles  per  hour.  The  train  consisted  of 
four  70  ft.  passenger  cars  and  a  ~},  ft.  dining  car,  and  was  drawn 
by  a  4-4-0  type  engine. 


Auxiliary  Exhaust  to  Equalize  Draft. — A  conclusive  test 
of  the  auxiliary  exhaust  is  advisable  because,  with  the  modern 
large  power  with  its  high  steam  pressure  and  great  volump  of 
exhaust,  light  and  economical  firing  is  practically  impossible 
without  some  method  of  equalizing  the  draft  through  the  fire- 
box and  softening  the  exhaust  when  working  at  full  s'troke 
and  under  heavy  throttle. — Report  of  Committee,  Traveling  Etip^ 
gtncers'  Association. 

No  S.U'iNc  IN  Fuel  by  Electrification. — Viewed  in  the  light 
of  greatest  benefits  to  be  secured,  the  coming  of  the  electric  lo- 
comotive is  not  due  to  petty  economies  effected  in  coal  consump- 
tion and  cost  of  locomotive  repairs;  indeed,  with  coal  as  a 
common  source  of  power,  little  gain  in  effici»Micy  is  secured 
through  burning  the  same  grade  of  fuel  under  stationary  boilers 
over  the  excellent  results  obtained  with  the  highly  perfected 
modern  compound  locomotive. — Mr.  A.  //.  Armstrong  before  the 
Amer.  Inst.  Elect.  Engineers. 


STOCKIIOLnERS     OF    THE     PENNSYLVANIA     RAILROAD.-^Some    VCry 

interesting  figures  have  been  obtained  by  the  compilation  of  the 


New  Tf.sting  Laboratory. — What  is  said  to  be  one  of  the 
most  complete  railroad  testing  laboratories  in  this  country  has 
been  completed  at  the  new  Qmaha  shops  of  the  Union  Pacific 
Railroad  Company.  This  laboratory  occupies  part  of  the  new 
shop  office  building  and  includes  complete  equipment  for  both 
physical  and  chemical  tests  of  all  kinds,  as  well  as  bacteriological 
investigations,  photographic  work,  electrical  experiments,  metal- 
lurgy,  etc. 
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MOTOR  DRIVEN  BORING  AND  TURNING  MILL. 


A  RECORD  IRON  PRODUCTION. 


An  interesting  application  of  a  variable  speed  motor  drive  to  a 
Gisholt  boring  and  turning  mill  is  illustrated  herewith.  The  5 
h.p.  motor  has  a  4  to  i  speed  range  (400  to  1,600  r.  p.  m.).  The 
three-step  cone  pulley  used  on  the  belt  driven  machine  is  re- 
placed by  a  single  friction  pulley  which  is  controlled  by  the  long 
lever  shown  in  the  illustration.  The  table  is  thus  under  abso- 
lute control  of  the  operator  and  may  be  started,  stopped,  or 
moved  any  part  of  a  revolution  at  will.     The  motor  is  carried 


.    GISHOLT     MOTOR     DRIVEX     BORING     AND    TURNING     MILL. 

on  a   substantial  bracket  and   the^^ntrbllcr  is  attached  to, the 
frame  of  the  machine.       _--  -'"^'^^  ' 

The  machine  may  be  furnished  with  either  a  plain  table  or 
chuck  and  has  an  extreme  swing  of  361/2  in.  It  is  provided  with 
eight  gear  driven  feeds  and  with  a  friction  device  to  guard 
against  stripping  the  gears  through  careless  handling.  All  feed 
screws  are  fitted  with  micrometer  index  dials  reading  to  .001  in. ; 
the  tool  in^the  turret  may  be  moved  .001  in.  or  more  in  any  di» 
rection  without  the  use  of  a  scale.  A  feed  tripping  device  makes 
it  possible  to  automatically  throw  off  the  feed  at  any  predeter- 
mined point;  it  will  also  positively  trip  any  feed  at  either  end 
of  the  feed  traverse  whether  the  dials  are  set  or  not. 


St.\nd.\rdizi\g  GK.xnES  of  Coal. — It  is  recommended  that  an 
effort  be  made  to  bring  about  the  st.'mdardizing  of  grades  of  coal 
furnished  for  locomotives.  That  the  desirability  of  better  grades" 
of  coal,  both  in  the  line  of  economy  and  convenience,  is  unques- 
tionable, but  if  managements  cannot  be  brought  to  realize  the 
economy  of  good  coal,  or,  if  it  is  impossible  to  obtain  it  at  all 
times,  efforts  should  be  made  to  insure  the  furnishing  of  one 
particular  grade  at  all  times,  in  place  of  from  half  a  dozen  to 
20  different  varieties.  No  mechanic  on  earth  could  turn  out 
satisfactory  work  if  you  changed  the  style  and  pattern  of  his 
tools  daily,  and  it  is  ju.st  as  impossible  for  the  fireman  to  do 
himself  justice  or  work  for  the  best  interests  of  his  employers 
if  a  continual  change  is  being  made  in  the  kind  of  fuel  he  must 
use. — Report  of  Committee,  Trazrlin!^  Engineers'  Association. 


The  Refined  iron  and  Steel  Company  of  Pittsburg,  in  the 
month  of  August,,  made  what  is  said  to  be  a  record  production 
of  muck  bar,  considering  the  number  of  furnaces  in  operation. 
The  output  for  that  momh  was  1,198  tons  from  seven  double 
puddling  furnaces.  The  average  number  of  furnaces  in  use 
during  the  month  was  six  per  day  and  the  greatest  production 
of  any  one  day  of  twenty- four  hours  was  83 J/^   tons. 

The  furnaces  in  use  in  this  mill  were  especially  designed  ac- 
cording to  the  ideas  of  Mr.  William  Stubblebine,  general  man- 
ager of  the  company,  who  expected  the  maximum  capacity  of 
the  seven  furnaces  would  be  70  tons  a  day,  and  a  record  of  835^ 
tons  is  thus  particularly  gratifying. 

It  might  be  added  that  there  is  a  prospect  of  this  record  be- 
ing exceeded  because  of  the  fact  that  four  single  heats  were 
lust  because  of  the  shortage  of  raw  material  and  a  few  turns 
on  account  of  excessive  heat.,  v. ■ 

This  company  is  giving  the  matter  of  the  quality  of  its  iron 
L\  en  closer  consideration  than  quantity  records.  That  it  is  be- 
ing equally  successful  in  this  respect  is  sliown  by  the  figures  In 
the  following  tables,  which  give  the  results  of  careful  te^i^smade 
by  disinterested  parties  on  three  different  grades  o>Hfon.  The 
different  grad^  of  iron  were  obtain9d'Dy  difiefent  methods  of 
piling  and  heat  treatment. 

Not  being  satisfied  to  rest  on  its  ^urels,  however,  the  com- 
pany is  continually  increasing  the  capacity  of  its  plant,  and  has 
recently  finished  some  mills  which  Will  enable  it  to  produce  bar 
iron  from  puddled  muck  bar  which  wUl.be  put  on  the  aiarket  in 
competition  with  common  bar  iron.      ■■'•  '"   » 

STAY    BOLT    IRON. 
Tensile 


Strength, 

Elastic 

Per  Cent 

Per  Cent. 

Diam-      Length, 

lbs. 

Limit,  lbs. 

Elon- 

Contraction 

.Specimen. 

etcr,  in.         in. 

per  sq.  in. 

per  sq.  in. 

gation. 

of  .\rea. 

1       in.  rd. 

1.003             8 

49.130 

31,610 

30.00 

4S.7  , 

Yf.  in.  rd. 

.887             8 

49,340 

34.860 

30.25 

4V.6  • 

1       in.  rd. 

1.000.            8 

49,560 

33,020 

29.75 

47.4 

Vi  in.  rd. 

.890             8 

50,160 

34,270 

27.75 

47.5 

1       in.  rd. 

J. 005             8 

49,790 

33,720 

29.25 

46.5 

">/%  in-,  rd. 

.890             8 

50,910 

36,380 

29.7a 

40.1 

DOUBLE 

REFINED     IRON. 

y%  in.  rd. 

.87S            8 

mToso 

87,850 

25.5 

37.2 

1       in.  rd. 

1.003             8 

50,570 

33,910 

26.2.-> 

35.1 

1  '4  in.  rd. 

1.2^5             8 

50,410 

:«,15(» 

20.25 

40.7 

SPECIAL    ENGINE    BOLT     IROX. 

1       in.  rd. 

1.005             8 

65,500 

38,040 

26.25 

43.C 

1      in.  rd. 

1.007  ■         * 

55,270 

38,050 

27.50 

46.0 

1      in.  rd. 

1.010             8 

54,470 

36,170 

27..-.'« 

46.3 

1       in.  rd, 

1.010             S 

64,890 

37,620 

2S.75 

4G.3 

Car  Ferry  on  Lake  Ontario. — The  Buffalo,  Rochester  &  Pitts- 
burg Railway  and  the  Grand  Trunk  Railway  have  established  a 
car  ferry  across  Lake  Ontario  between  Rochester, ,  N,  Y.,  and 
Coburg,  Ont.  The  first  boat  for  this  service  has  recchtly  been 
put  into  operation  and  is  the  largest  ever  operated  on  Lake  On- 
tario, being  317  ft.  in  length,  and  57  ft.  7  in.  beam.  It  has  a 
capacity  for  26  freight  cars  and  is  sufficiently  powerful  to  oper- 
ate throughout  the  winter  season.  In  addition  to  carrying  freight 
cars  it  is  also  designed  for  the  accommodation  of  passengers. 
Two  round  trips  will  be  made  in  each  24  hours.  :    ■•' 


Et^gineering  Library  Open  Evenings. — The  reference  libraries 
in  the  United  Engineering  Societies  Building,  New  York,  arc 
opened  on  all  week  days,  except  holidays,  until  nine  o'clock  in 
the  evening.  These  libraries  are  available  to  the  members  of  the 
Associated  Societies  and  to  the  public  generally  subject  to  the 
proper  regulations.  Strangers  are  requested  to  bring  letters  of 
introduction  from  members  or  to  secure  cards  from  tlie  secre- 
taries of  the  respective  societies.*  -  This  building  is  located  at  29 
W.  39th  street,  New  York  City. 


Electrific.\tion  of  Mountain  Grade  Divisions. — There  are 
other  items  of  saving  and  other  reasons  for  electrification  which 
may  be  more  or  less  controlling  in  individual  cases,  but  it  seems 
possible  to  make  the  broad  statement  that  the  mountain-grade 
division  offers  a  particularly  attractive  field  for  the  electric  lo- 
comotive, and  its  introduction  should  be  the  means  of  affecting 
such  economies  in  both  freight  and  passenger  transportation  as 
to  pay  a  satisfactory  return  upon  the  investment  required. — Mr. 
A.  H.  Armstrong  before  the  Amer.  Inst.  Elect.  Engineers. 
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■■"'     Si-'"  > ,'V:'.V^ '^•.  •■"  '  «^^^^^  I'M  u\ii)ri\  1.  for  road  skkvick— ckmkai.  uam.w  w   hk  vm\/u..   ■'.•■■'.;•:■■;•..■■    .■',••••'.•' 

tfian  6ff^ct  by  the  aVlv:uitage>  nlcn\fir»iu'd  above,  and  it  wmild  st-cni      I'.oMiiii;^  ot  ilu    1\  imsylvaiiia  Railroad  CA-mpany's  stock  on  Oc-.-: 
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that  this  type  has  fully  as  gri;ai  a  future  in  connection  with  lii^ht 
povver  for  ri^a^  .stTvicK  as;  tt^^      generally  achiiittGd  to  have  for  the 
heavier  «rkiceses,_oi' vvdrk;--^'..;'\'  •■.  ;-..Vv;' ■  - .         ■,•,■■■,. 
'^    In  iiiuiral,  the  dv^iirn  of  this  loo^motirc' i>  a   -iiiall  cditifii  ai 
.  hfth  the  lUiltjuiovf  &  Ohio  and  Erie  locnniotivi--  huilt  I)y  tlu-  >ainc 
wmpany:    It,  bbwcver.  ili»e$;.uot'c<>juaiii  -<niu'  >>i  tlu'  -inrial  fea- 
tures found  on  the  heavier  eniRinf,   such  as  a   thtatiiiy   l)alaiici- 
ttevicc.  ^>ru»j^' Cent  (.Tine,  arrahqenunt^.  etc. 
-The  geru'aj.  wciyiit.  dijnensio.iis  an<l  ratio>  arc  as  follows  :•' 

t-i.i'wer  ,'i  ..y<'i  ■■ 

fml  .,.,.      ,,    ... 
Tiactr.c  rflrirl    , 
•  Woiclil   in    vt-  ■rlsitiR  Wr<k't 
Wcifif't  "n   ilrjvi-.ts./.'.  ■.:_..■.  . ;;;  ^,.".  .■■.-.  .^.' .,...,.,.  ,.■;•./.•'.  ■:.-••  •.•..• 
Weight  ot-  tnlii|i<:  anJ  UMjilwr  iti  »<n-liin!<  ortltr,,.-.  ..>  - ,. .  •  •> 
\\  In  i-I    K'.ff.   rijfi'!    .■>.;..'„'.  ..I..:.;;.;.;'.  ...... .  ..:•.- .,;..,.  i.,-'-.  ,.,  ... 

WIk*"'  h^^-  total  :.;,;'.•; ...  :*>; » , *.. . . . ; ..■.\:...... . . ; ; . . . . . . . 

\Vhc<ji  base,  fOfrinegnd  ifr,ilcf ;  ►•,.....". .;.".,.-  -■.'.,-•  .....>... 
■  ''     "  '■  .':  •■' •  ■■'  .■  '.  .■■',-■"  sATrc^s.^"- ".;■''/•  ■■••• 

Wiitlrt  >'r»  rtrivcfi'  '-:•  rractivc" efffif t  . , . ..;. ..4. .  1'. ... .,._«,'!..., 

Trial  wriTbt  -:-  trhcthi-.  »•«'<. rt  ,;,,-•;'.".  l.> .'....:'. .... .';.'...; 

Tr.-ict»vc.i-;tV.rt;  }■:  ifviin;  4rivof..s  -{-  heating  siirtiici-..  ,■,..;  ...■.;, 

Total  (i«.-!>rHig  siitl'.-u'v.  '■-  K''.'«ti-;  •''t^*;"'''-  ,-  •  • '    ■  •  •  •,-..■••.■•.'.......  .;■ .' 

FiffVix  fvritir?  ciirf.ice' -:-  totri|  hcatttii:  sMi-facV;  in-r  cviH,,.-. 

\Vi  iukx  rr.\  .ilriv<^rs    /    to'.al  Iliatin.^  <iiiif.-icc   .  .  . , .  . ..  <■  ■ ,'  ■  .'.  ;'• ' 
.Tothl  .wt(','lit  -:-  total  hrtaiiVipr-nitaev... . . . .... ..... ..   . . .  .... 

VoIuiinC  r--iujvjit4':.it  ."rifni'iti-  ;cyr)niltr>.  en.   ft.. .  .:■,',:!'.'.■.  ^i .  .'■...-. 

Tot.it  hfrir:'tn!  surface  -^.  vii).  cylliwK-.rs.,:  ....•.■,  ..> . .  ,,";•..  •.• .-  •■ 

'  Grate  .iu  1.  —  v<l.;c.vlin<tcfs, . ...... ., . . .  v-.v---  •'•-••  •:•  •  '■■'•■• 

.     •  -■  /         .-•  ^r.' :■.":  ^    :•■•..••. .-CVi/i-NntRs; 

Kind  ■ ,  .    ....:.:.'.. .; .  .'■^y.:.ri\...y^,.': .i..  ^ .  v....-.;..;' 
'  Pirvmirtr  flii't  "-trt-kf  vv.^  .  .v. ,'.  .t  i..J^  .  .y,;. 
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.  .-.'T  ft,  *  in. 
.".J  ft.  -.'^4   i». 
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........11.110 

.  i .". . .  ;*07.Vk» 
...S.Ofi 


;■; ;  -.'; ...... . .  ..1  MrUin   C'MTip. . 


:^-'C% 


Kir.il.  ';..';  .■'.'.  '■>.....•.■ 
Cr<"i<<*-t-  '.'■•ivt  I  '•  • 
Oiif-t(if  -'rip. '..■.;/: 

■Jn^i'lft  rf-/tr.'^ilc''  . 

Xcaft  iir  f-,»H  s»-.-n- 
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..?J.  r.   Pisf.rt.  I.'l'.  Slirle 
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r>Fivi«wt,  ijianw'trr  4>\'.T -tin.A  . 
;  DriviT'ie,  i!.iu'kni-.«  ff -vift-i  ... 
Drivitix  i-.rnrj;;i;s,  <ii;»iiieivx  "ott«l".U''iR*''V 

•/J^yiC'^ . .',:'.  )i-i',.  .:C-.  .....>  i>  . /...v^  .•.  /  ;^.'. . . 

.  .U  '.Jrkt'iu  •  -of'-  .ii!v'%.;  •.■.■,_  .'.i:^;;-.',.  ■:;';»'.'.'•■:■■. .'.;_.., 
(>ut?iile  ttf;t«r.t;t(-r 'ufy  firj.t  djiR, ;■■■},•.-,■>  ..; . . 
l'"ixilH>jX;  l»ngtb  aritl'  »i.>.rth:.'i  ».i..  -.j/.-i,.'. '.  '■ 
Fw-t'»fi>  .I»l:«^si  thiekniss-^.'.  .'•...::■.,,■.;..;.:>. 
FivtKdx,  Vati.r  sjiac*.'  ■■•  •.  •'•  ■  •';  ■  •'■_-■'■":•■■•■,- 
TuU s,  pttni^tT  annt  otit^i'Jc  (ii-fiu;t"iVT ; .  / .' . 

Tllhc'<:,    Urffth     _;■. -•.         '  '  '        ■'' 

lltatinss*  "urf.ict ,  tyh^^s  . 

Urafirij?  surface,  firc?'i>x 
.Htating.siirf.ico,  t't.il'.  • 

tir.-j'o  .'iri.T    .  ;  .  .  ..■:■.'.■„.•■.•  .;;  ...•,,....•..-.;•  .<f  .">-.; 

SltM.ki«-tAi-tc,    'fi.irtKter:  ....... j.'\ 

Smckfvtack,  height.  tbi)Tt:'.'riil ...... .liy'lv  1 .". ;.~., 

,-.■.:''.■■■■■■  ■■'^ ■■  ■   •■■.'•:'■•,;■  '  ':  v.   .r' j.,''T£iJDE«,  ..'  " 
/JTSlTIK     •■*■.•  .  *  •  .  "  .•  •■■*  r.'  4.. ...  -.V  V  i  V*  .  •■•■^  .:.,*•■•■■■.  ...*.; 

J*  1  .lino  ....•«;,..■..  ..,•  .v»  ..*  •■• "  ••  ••  t.j^*  •"'•  •■■  •••  • 
Wbc<>l?^,  yo^  •■•  ••■'-"• . :-.■■  -y ■-■'■ . vV. ,'i>/x:. .'■.• 
Wfiecls,  dinmctrf". . . ,'. , . » .i.:.:...'.i.^<ly(s.;;.'. 
Toi;rna!'-.  <liamct«.r  .anil  KnK'th  . '.  .•»,.;■;,  .v.  .■• 
\\"att-r  cap^c'ty  .*;•••■.';.■'-...  • . .  ...i-...4.".>'\i . ,. .  *■ 
■  Codt   caj'S-ity    .  -■•■  #.'•  •..^''•,  * . .  ■• »  .;".'•  •  *  •  •.-  »>■•..  •'■•'• 
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tohiT  I,  l'.»o7.      Ilu-  f.ipii.d  stork  of  the  conifiany  .011  tliat  date  was'V 
$.?  I  j.o(  1 1 .1 A  »o  divi'lrd  into  (),_'4(._',?S  shares.     Thtso  shares  are  IkjUI   ". 
'»>'  4*).57-  persou.s.  makiiiii  the  average  holding  of  each  at  ij6    ; 
sliares.      Of   the    total    number    of    shareholders   4f^>.f)J   per    Cent.  '  . 
were  women.     lo._*"  per  cent,  of  the  entire  capit.il  stock  of  the 
company    is    held    abrdad.       The    .iverai;e    lioblings    of   tbe*8.5j6  ."^r 
.stockholders  in  foreign  countries  beinji    141    shares  each.    .At  the    ' 
presi-nl   rate  of   nicre.isc   it   i>   stated  to   be   likely  that    when   the.;;. 
.book>  were  eloped  on  Xoveniber  3.  for  the  i)a>inent  of  the  >emi-  ;" 
attnu.d  dividend,  the  stockiiohlers  of  the  company  wotdd  nuniber 
ni-Te   than   50.000.  •    ;    .■       •"    :.'  •  '■    ■-.".[  ■   v --i'V;  ;..>.•  ■.•'•."' 

l.oN(;  .\(i.\-i>Toi'  Krx.— The  Great  Western  Railway  of  Kng-  ;; 
lain!  on  .'seiitenib«T  lO  ran  a  sjiecial  train  from  London  to  i'isli-  - 
guanl.  a  distance  of  over  jf».?  miles,  without  a  stop.  I'he  train;..: 
returnefl  on  the  second  day  follow inu.  .ilx*  without  a  .stop.  The  i;^ 
outbound  trip  >vas  made' it>  a  ■total  pf '>>"*!  minute.^  dr  at  an  ,.• 
avcrat;je  speed  .'if  5,V  miles  per  hour;  the  return  trip  was  made  at  ■ 
.'ui  averajiC  spoed  of  53' j  niile>  ]ier  hour.  Tlie  train  consi-.ted  of  .. 
four  70  ft.  pJis-eilt-er  e.irs  an»j  a  73  ft.  dining  car,  and  was  drawfj.  -^ 
by  a  4-4-0  type  engiite;- ,':-V    =  '  •;,.  ^^' ;.  A-".^V  A:     :.:y^.-:'\   A"A■^' 


.Afxir.i  AhV  TAir.xf.sr  to  Foiamzk  Drvft.— .\.  conclusive  test  '.T; 
of  the  auxiliary  e.xhaust  i.s  advisa!)le  beeause,  with  the  modern    -- 
larjio  p«iwer  with  its  high  .steam  pressure  aitd  great  volume  of..; 
exhaust,    lisht    atid    economical    firing   is    f)ractically    impossible 'c 
without   s(,i>ie  method  of  equali/hig  the  draft   through  tlie  fire- 
box   and    softening    the    eihau^l    wiien    working    at    full    stroke,... 
and  tuider  heavy  tlirotllo.--/^«/>(»»/  o/"  C*>»iutittt-i-,  l'.mz\'li»'^  B^t'-  :•'- 
iitnci'rs'  Assaciation.  ■     :^  .  ;■ .  :    .    .•    r  '  '  '. -.  A.  '  ;A^--      A    ■'L;.,;-' :^' 

Xo  SJu'iNt;  IN  I'Hkf.  liV  Ki.KCTKiKiCAtto.v.-T^'iewed  ni  the  light >'^". 
oC  greatest  benefits  to  be  >ecure(i  the  cnining  of  the  electric  IdhA' 
conK>tiveii>  hot  due  to  petty  tcoiioUiies  elfi.eted  in  co.il  coiisumpf  ,.'. 
tipn  and  co^t  of  loeouiutivc  repairs;  indeed.,  with  eo.d  as  a.-.  : 
CO nimon.  source  «.if  pQ\v<>r;  IhtTc  gain'  in-  <'trieiency  is  Secured  '.'.■' 
through  burning  the  sahif"  grade  of  fiul  inider  stationary  boilers-  A' 
over  the  exielUnt  resulf;  (dt(iine<i  with  the  highly  perfected-:^: 
modern  com[iountl  locomotive.— ,1/r.  .1.  If.  .irni.\ir<>iisi  bcipre  Jthc'l:'. 
.tmcr.  Inst.  IUt.\t^  liys^*i^'*'V^  .''  i"  l:t  '^      "'    A  >         .    .r-.A  •  '  'A-. 


^ASttX^KnotiiKB^.frF'   tIik  >PiiVXSYi.v,WlA    Raii.roak. — Some    very 
iirtefe^tiny  figureSi  hiiVivTyeli,  f'btained  by  the  c«^  of  the       lurgy,   etc; 


N'vAV  Ti-srtvi,  I>\ro«Aio::v.--- What  is'  said  to  be  one  of  the  ' 
most  contpleje  railroa<l  testing  I.Mbonnories  in  this  country  has-. 
hoeit  e..mpl«te<l  at  the  new  Omaha  .shops  of  the  UnioJi  Pacific  A 
R.iilroad  Comjiany,  This  Ial>oratpry  occitpies  part  of  the  new  :. 
sh«jp  ofhce  btiililing  and  includes  complete  equipment  for  both  . 
pli\.<ic-il  and  elumieal  te^ts  of  all  kin<ls.  as  well  as  liacteriological'' 
investigations,  photographic  work,  electrical  c.xperimentSj  tnetal-A 


. ..  t-'.  -^ 


DEoEiintK,  mor. 
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MOTOR  DRIVEN  BORING  AND  TURNING   MILL. 


'"'An  interesting  application  of  a  variable  spcTcl  motor  drive  t-it)  a 
Gisholt  boring  and  turning  mill  is  illustrated  herewith.  The  J 
h.p.  motor  has  a  4  to  i  sfK-ed  range  (4m  to  T.dgo  r,  p;;m,).  TIk' 
thrcc-stcp  oinc  pulley  used  on  the  belt  driven  inachine  is  rc- 
plaeed  In  a  ^inj;le  friction  ])ulKy  wbieli  i->  ci>iur<<IKil  by  the  long 
lever  shown  in  the  illustr.it i.^n.  The  table  is  thus  uiidcf  absiy^ 
lute  control  of  the  operator  an<l  in  i.\  l>e  started.  stop|)ed,  or 
moved  any  part   of  a   revolution   at   will.     The  niptor  is  carrie4 


V.   ;    :  ;  A  RECORD  IRON  PRODUCTION. ;     r:,^. 

Thie   Rviihed  Iroti.nnd   Steel   Gonipany/  '6'i-,  Piit  sburg^  in  thie 
inoiul\  of  August,  made  w  bat  is  said  to  be  a  Tctord  .prpduclion 
(Vl muck  bar,  considct^ing  tlio  number  i^f  furnaces  .in -gperat ion. 
The  oiitput    for   that   inonth   w;is    i,iyS  ton»    front   scacu   double 
puddling    furnaces,      The    itverage    number    of    furnaces    >''»    use 
during  the  month  vvas»six  per  day  and  the  greattst  piroductj<in ; 
o f  any  one  day  of  twenty-lour  Iktofs  was  83*  j  tons. :  f: .'  r-, •:{■,  . v 
The  fiifnaces  in  dse  in  this  mill  were  espeeially  designed. ^ac- • 
cording  to  the  ideas  of  .Mr.   Wiliiam  Stubblebiiie,  gviJcral  -man* 

.  ager  of  tlVC  company,  who  cxpectc<i  tjie  maximum  capacity, of 
<hc&eveu  fnriiaces  wQuld  be  70  t»ns  a  day,  and  a  rwwrd  o^  ^3*^: 

'toits  is  thtijs  particularly  gratifyiitg.   ~     •':'-;.....:..'..;-.      ;  >   - 
Ix  tnight  be  added  that  tiierv  is  a  prospect  of  thiSirccbrd  bfe-^  ' 
ing  exceeded   because  of  tbe   fact   that  four    single   he^ts   wcr€ 
losjt  because  of  the  .sfiortagii  <jf '.  raw-  thaterial  .Mti  a  few  turns; 

:  on  account  of  excessive  he;tt.        v    >»7  ;'    r  "^  - "i^?  •-■ .  yl.\..      ;.v  ^  ;' 
This  company  is  giviiig  the  iiifittcr '6f  the.  ^jdafi^*  <>f  its  ifoii; 
even  closer  consideration  ih^n  quaiitity  records.     Tha!t  it  is  :1>^e- 
ing  equally  iucccssful  iit  this,  rcspec^t  is  shoivrti  by  iSe  tjjgttr<?s  in 
the  following  tables,  which  give  the  fesultv of  careful  tests  made  . 
by  disinterested  parties  on  three  ditferent  grade.5  of  iron,     'ihe 
'litTereut   grades  of  iroii   were  obtaiiie^  by  different  laetUods- of 
piling  and  h^^i^t  trcatrtient.    .;'  J         V:  *^    'X    ^ ';    ^     v  -^-:     ;,  ^':i .  •-" 

-JSJot  being  satisfted        reSut  oil  its  laurds,  however,  Ihc  feDoi: 
p.-iny  is  continually  increa'^ing  the  capacity  of  its  pUnit.  and  has' 
recently  finished  some  inill>  wiiich  will  enable  it  to  pro<luce  bar 
iron  from  puddled  muck  bar  which  will  be  put  On  th«; market  in 

■5*ompetitioiV  withcominon  bar  iroii.-  • :;  '.. -r -•/"-. -i-V:.    "'..'" 

^-^:^..;■.^  -.-■•iy:...^ •■-:■',  .-..iST^v,  bolt  ■nk>Xi':"-;;;;,"';''-. -■;."-'Vv:^^';^'.  " 


--;  — ■'.  .  ; 


•*   .*       -* 


■  ■                ■*-:''. 

••:';;■.  •-V-'-V  ■      ;  ■       Ti-nsilc             ^ .-  W.    .i/v^  T  "    ■'■-■  i  -. 

*■-'■•  -  -'  '■  ■    "  ■'■*  - 

.  ;        '  :                   Strnifjlli..        EtasHc  ~    Per  Ct-qjt;  .Por  T^ht, 

.     -      ^.■.     ^.- i'  ' 

Diarttr      Ijcngth,           iln>.  '       I.itnit.  Mx        lll-ifi-.    iVvnii-n-tioi 

STJi-cimeii. 

-  ietcr,  iiii         in.         j>crsij.  in.  :  |h.t  wk  in^       gatuin.-      oi  Ana. 

1       in..  r(i. 

t:W:i     •:-.«:       i|!M;«i    ^     ;  :{|>;lir .         :n<.»i<            4^-7 

'i  in.  rd.: 

' ■ : y  ■  .i*(ir.,  ,.  «         4»,.i4^r  •  •.  ,;30s<j«.' ■  ■.  's..-*.-}         <•..;*;■ 

V     iii.rd. 

1.V<10       .      8             4;K.VRi             i!.V2«    -         2«.t,V             47.1;,- 

"«  id.  rd. 

.     ..SSO     ^.       S             5h,I«<».... 34,270             27.>»       .      47.5 

>  :   in.  ret. 

.  -i-Mth.  :  H'  :         4!>,7'.«i      ■        :{i;.7a»  ■           3^.i.'i'            Ui.i,   :' 

■Js  in.  rd. 

O.§i90      ■   ^^    ■      ^k!»ia      .      3<t,»««<»            2JI.TS             401,4: - 

r      .;  .    /     t>Ol:iH,E     RKI  I\i;i>     1K<*X^                ,      :.           ._:.;■ 

7i,in,r4,. 

.       :SiS   ■   .  s  .       ;.i.u::«..  .       sr.jtrio         es'.s-"'-    !r?.»  - 

1      in:  rd. 

,;i.O.OS       .      &            ;Vi.5.7.»,»  ■;.       :t';,Hlt»        ■     SS;SV'    <      35.1 

I'i  ui.  rd. 

1.3:/^     .^^  S              ii.i^4h»  ;./=.   ;!;».1;:i««--   ,    :    2d.S5^              4<A:'    < 

■-/.■.■■  ■- 

'/         >Sl*liClAL    ENGIXiC   U<<U     TkOX. 

r     in,  rd. 

.     -vl.flOr*         ,   s             .■•;V..'tOM    .   .      :4s,<t40             iiti*-i'           liiX.' 

1       in.rd.. 

-\\.M7        '-s             ;■•?>,•.';«».  •         3S,(t4C(             ST::.iI.'  .       4<?:« 

1      in.  rd. 

'1.01«     -  ■    K.           '.•►4,470    .-V.     iWJTa-    -  •   «7=:.^              fh.S- 

1      U».  rd. 

: '.•Vat.oivi-  .    .;:*     ; ^<M>w) .■.  ::,^;jiny..: •, :.aj#^5-.:- ":  - :.4«;.* ' 

•  .         ■•  tdsMtJL^'     .MOiOk.  ilKIVi:?«     WjW.VO    A7<1}   JX'ttSliiG    MitU    .,  .-   .: 

i>ii.  a"  stibstantial' bracJvet  ;ai«l  the  coiitrolier  ju  rHtaclicdv  t«i  tlic 
•:franic  of  the  "machine;  .•;;;;  '.■  ••  '  :  :  ..  .-^  •  V  i"^.  :  :^ . - 
.-.The  machine  may  be  furnished  with  either  a  plain  t.'d)1c- of 
chiick  and  has  aii  extreme  swine  <»f  .?<'.'  -in.  It  is  provided  with 
eight  gear  driven  feeds  aiul  witii  a  fricijon  ilevice  to  guard 
ag.ahist  stripping  tlie  gears  thrtuigh  careless.  haii<llTng.     .Ml   feetl 

-screw's  are  fitted  with  inicioimtrr  index dial-^  remling  t.«-v  X)Ol;in-/: 
••-••'--■  .  , "      ■        ■■    -  -..      -      -  -.  -. 

the  tool  in  the  tiurel may  be  moved    (loi   in    or  niore  ifi  any  di- 
rection wiihuut  the  use  of  a  scale.     .\  feed  trippiiTg  device  makes, 
it  possible  to  automaticaHy  throw  uix  the  fee<I  at  any  predctef-; 
Mti^ed-.piiint :  it  will  nl.s<)jMisitively  trip,  any  feedv^'it,  i^ither,  eiid 
•ofljic  feed  traverse  wliether  the  dials  are, setji:vrn(»t;.\  ^  ■::.,■;>; 


;:€ar  Fkrk    oi;  LAkE.t:).vr\K4ti.--r]'lic  ikiffalo,  Rocbe*t<;r  &/f'itts-- 
iittrg  Kailwaj-;  and  the  Orand  Triiiik  Railway  ij?rvecstabli>h:ed  Si 
car   ferry  across   l^ke  Chitari<.   between   Roclicstefi,  N     V„  atjd 
t>jbui^,  Out:    ;l  h<i  Jirsi  boat  im\  tlvK .  service  lias  r;6cein  ly  been 
-put  injio  <^PC.r'itw^  Otfi 

■  tjiTTOi,  l>eing  T>\7  ^ft^  -iii':  K;ngth.  hutI  s^/ft;  ^v  in.  bciim/::  .It  JtasSi - 
xapacity  iot  Jt>::ifrejgbt  cars  and;  is  sutViclently  poWet:ful  to  oper-  . 
ale  UvroiiglhnijL  the  witHor  to;i^. >n. .  Il>.:iddiiion  to  c.arrv.iiig  ;Ji-eig].it ", 
ciars  -it  i§:;  also  .  designed   i\ >j  1 1 1 e   :tci!0!iii'iu>d.at J<,in  ^<*t  pa ssctvgvr^i - 
'f"w-o  roUhd  trtps.  w:iH  bo  inadtvii4<'ad\f  ^4  h«>ur.s.  .'•■-••:  ;J:'/--^^V^^^^ 


.'   •SfAMi.\i<iiizi\(;  Cr.vim^  (ip,  Co,vt,.--AT[t   is  reeT4nnneu< led   that  aii- 
effort  be  made  lo  brhig  .dtoiu  tlve  st.mdardizhig  of  gtadel:  of  jcoal 
fnrnivlied  for  loconiotive.s.  That  tire  desirability  of  better  grades 

.of  coal,  botli  in  tlie  line  ot  eroni>ni.\    and  coti'vctitence.  is  unques- 
tionable,  but   it    inanagenieiit>   cani!' t    be   brought   lo   realize  the 

•ceoxtoniy  of  good  coal.  or.  if  ii    is  iniivos.sible  tx): :<'''>taih  it  at  till 

•  tiiiies,:  efforts  should  bi-  ni.ide  t.;  insure  ihc  ftiTni-hing  of  one- 
particular  gra<le  at  all  tinie-^.  in  place nf  from  baif  a  dozen  to 
20  different  varieties.  Xo  mecbanic  on  earth  could  turn  out 
satisfactory  work  if  ><>u  change<l  the  Style  ainl  pattern  of  his 
tools  il.'uJy.  and  it  iv  just  as  iiupos^ible  for  the  {irematV  t«  do 
himself  justice  or  work  for  the  Wst  interests  of  his  eni])loyers 
if  a  continual  change  i<  being  nia<le  in  the  kind  of  fuel  be  nuist 
usc.-^Ri'tort  of  Loiiunitlci^,   Trarflhr^  lur^hiiTrs]  ^tssoi'tati0(i.  \ 


kv  the  United  /Engineering  Sociv:ttes  iUlilding,  ^eVt  ,Ao^^,  v  are 
()pencd  cMi;  all  week  'days,  except  liOlidaAS;  until  ni|>co'clLTc(^  in- 
■  the  evening.;  Thes<j  libraries  are  nvailabUv  to  the  incitililGfs  .i>f  the 
.Asssociaivd  S«H-ieties  aiul  to  the  public  ge»u>ra-lly  subjecl  t<-t  the 
.  piv){>er  tegulations.  •  Sti-a ngers  a rt  rtta^Uoslcd.  to';  Irring .  letters  nf 
itit rodnct if rn  f roiu  luember^"  or  to ■  secure'  ibarits  f<H7ni  tili>  >e(e.r«> 
taries  of  the  respective  societies;  Tins' building  is  located  at  29 
\V.  39th  street;  Nev^  York  City,      .•>  -    ;  •  /^  :  /•     '' 


: ;  Eij^cTttmCATiOx  !^  iXtQi;xTAix   GIr^e  t)ivj«foxss>-There  arc 
ro^lier  itejiiisy of  saving  aiid  other  reasOUs;  for  ciectrilu'atioit  wliicli 
may  be  nnvrc  or  less  controlling  in  individanl .  ca«».  v.  luti  it  seetiis 
possible  to  make  the  hrf>a«l  ■^tatij.iuvnt.  that  the.  niiouht.iiii-gr.'idc 
division  offers  a  particuhtrly  attractive  iicid  for  the  electric  lo  .• 
coniotivc.  and  its  iniro<1uction  .should  be  the  means  of  affectiiig 
sueh  economies  in  both   freight  and  passenger  •tratisportation  as  1 
to  pay  a  satisfactorx    return  upon  the  investment  r<squired.r-i/r.  . 
■A.  II.  Armsii^m^  before  tlh\Amrr/^Jnjst.lilect.  Eni^itwcrji'.,,; 


-.  .    %--jr 


Vw,^y:^::?;=.y^:'%. 


'^•i:.^  ■  ''''y\-f:'^. 
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A  NEW  PRIMARY  BATTERY. 


GASOLINE  MOTOR  CAR  FOR  RAILWAYS. 


A  new  type  of  battery,  which  is  of  unusually  substantial  con- 
struction, and  conveniently  arranged  for  renewal,  has  recently 
been  developed,  primarily  for  automatic  signal  purposes.  It  is, 
however,  also  adaptable  to  other  fields  where  a  first-class  pri- 
mary battery  is  desired. 

This  battery  is  of  the  caustic  soda  or  copper  oxide  type  and 
consists  of  a  porcelain  jar  with  a  porcelain  cover  to  which  is 
fastened  a  supporting  frame  or  iiangcr  holding  the  zinc  and  cop- 
per oxide  plates.  The  supporting  hanger  is  secured  to  the  cover 
by  a  single  large  wing  nut  on  the  top  and  the  removal  of  this 
permits  all  of  the  elements  of  the  battery  to  be  released  and  a 
new  set  inserted  in  their  place.  The  hanger  of  channel  section  is 
formed  in  a  U  shape  and  carries  the  copper  oxide  plate  between 
its  extending  arms.  This  plate  is  securely  fastened  to  the  hanger 
and  the  two  zinc  plates  are  hung  one  on  either  side  from  a  porce- 
lain insulator,  which  passes  through  and  is  supported  by  a  cross 
bar  at  the  top  of  the  copper  plate.  There  is  but  one  piece  of 
wire  in  the  battery,  that  being  securely  fastened  to  the  zinc  plate 


J 


and  passing  through  a  slot  in  the  porcelain  cover.  The  other 
connection  is  made  to  the  extension  of  the  bolt  holding  the  sup- 
porting hanger. 

The  advantages  derived  from  this  method  of  arranging  and 
fastening  the  elements  are,  that  it  is  possible  to  place  the  plates 
much  closer  to  each  other  than  usual  without  danger  of  short 
circuiting,  thereby  greatly  reducing  the  internal  resistance 
and  thus  increasing  the  capeicity  of  the  cells.  There  is  also 
no  danger,  of  the  plates  coming  into  contact  since  in*  renewing 
the  battery  the  hanger  with  both  sets  of  plates  is  thrown  away 
and  a  complete  new  set.  already  rigidly  fastened  together,  is  in- 
serted. The  zincs  in  this  type  of  battery  are  completely  im- 
mersed and  hence  the  danger  of  their  being  eaten  oflF  at  the 
surface  of  the  solution  is  eliminated. 

The  model  of  this  battery  designed  for  signal  work  has  a  ca- 
pacity of  350  ampere  hours  and  the  mean  working  voltage  of  .7. 
The  voltage  for  open  circuit  is  .95.  This  battery,  which  is  called 
the  "Bsco,"  is  manufactured  by  the  Battery  Supplies  Company  of 
Newark,  N.  J. 


The  M.\gxitude  of  the  B.xluwix  Locomotive  Works. — The 
report  of  the  committee  on  science  and  arts,  given  in  the  Journal 
of  the  Franklin  Institute  for  October,  contains  .some  interesting 
figures  on  the  size  of  the  Baldwin  Locomotive  Works,  some  of 
which  are  shown  in  the  following  table : 

Xum^er   of    i^cn    employed v..»>. .. -i.i  .•'••»•••.••••••.•••  •  liJ.OOO 

Number  of  hi:il«lings  comprised  in  the  wflrks. 4  i 

Horse  power  employed,  ste.im  engmes T'ocn 

Horse  power   cmploved,   oil  engines aoa 

Acreape  of  floor  !-pace  comprised  in  the  binldings w  Vjnn 

Aggregate  h.  p.  of  electric  motors i  ii2 

Number  of  electric  motors   i'lwi^ 

Consumption  of  conl.   ton-  per   week ^.''"'' 

Consumption  of  yrr.ii,  tons  ror  week o.wwo 

Consumption  of  jbther  nnierial,  tons  per  week i.*t>'i 


It  is  now  generally  admitted  th^t  the  most  satisfactory  method 
of  making  railway  inspection  of  any  nature  is  by  means  of  a 
gasoline  motor  car,  and  Fairbanks,  Morse  &  Company  recogniz- 
ing this  fact  are  making  a  specialty  of  this  class  of  equipment. 
A  number  of  different  designs  for  special  purposes  and  of  vary- 
ing carrying  capacities  and  weights  are  being  manufactured.  The 
car  illustrated  has  a  seating  capacity  for  nine  people  and  is 
equipped   with   a   top,   glass    front,   and   side   curtains,  makmg  it 


G.ASOUNE    MOTOR    CAR    FOR    INSPECTION    SERVICE. 

available  for  use  in  an}'  kind  of  weather.  These  cars  are  capable 
of  very  high  speeds,  at  the  same  time  having  a  wide  range  in 
speed  and  can  be  operated  as  slowly  as  desired  for  the  most 
careful  inspection  of  track. 

The  results  obtained  from  a  trip  by  the  chief  engineer  of  the 
Michigan  Central  Railway  indicate  the  efficiency  and  speed  of 
these  cars.  This  trip,  which  covered  a  total  of  2,327  miles, 
showed  an  average  of  19  miles  per  gallon  of  gasoline ;  97  miles 
per  battery  cell  and  517  miles  per  gallon  of  lubricating  oil.  At 
one  part  of  the  trip  39.6  miles  were  made  in  45  minutes,  giving  a 
rate  of  nearly  53  miles  per  hour ;  at  another  point  66.4  miles  were 
covered  at  a  rate  of  40  miles  per  hour, 
efits. 

L.ARCEST  St.\ck  in  THE  WoRLD. — The  Boston  &  Montana  Con- 
solidated Copper  &  Silver  Mining  Co.  is  building  a  stack  at 
(ireat  Falls,  Montana,  which  will  be  506  ft.  high  and  have  an  in- 
ternal diameter  of  50  ft.  The  first  23  ft.  is  octagonal  in  shape, 
built  of  concrete,  the  rcmaiiider  being  constructed  of  hollow  fire 
brick.  It  is  said  that  the  pressure  on  the  foundation  will  be  5 
tons  per  square  foot. 


PxKUMATic  Fire  Door  Closkr. — .'\  wider  investigation  ot  the 
pneumatic  firebox  door  closer  and  the  mechanical  stoker  should 
be  made,  because  the  steady  increase  in  the  size  of  power  will  in 
all  probability  necessitate  the  adoption  of  some  such  devices  in 
the  interests  of  economy  and  of  the  firemen. — Report  of  Com- 
mittee.   I  iiizrling  Engineers'  Association. 


Steam  Turbines  in  Americ.x. — .\lthough  it  has  been  less  than 
a  decade  since  the  first  steam  turbine  was  operated  in  this  coun- 
try it  is  stated  that  there  are  to-day  about  700  in  use,  aggregat- 
ing about   lYi  million  horse  power. 


Of  the  seventeen  million  dollars  paid  out  by  the  relief  depart- 
ment of  the  Peimsylvania  Railroad  since  1886  ten  million  was 
paid  on  account  of  disablements  and  seven  million  in  death  ben- 
efits. 


r 
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ELECTRIC  SWITCHING  LOCOMOTIVE. 


Large  manufacturing  plants  having  a  number  of  buildings  cov- 
ering considerable  area  have  found  it  necessary  to  build  and 
equip  switching  railroads  within  their  own  confines.  Where 
electric  power  is  convenient  and  cheap,  or  for  reasons  of  cleanli- 
ness, noise,  etc.,  it  has  often  been  found  advisable  to  electrically 
equip  these  roads  using  small  electric  locomotives  for  handling 
trains  of  either  narrow  or  full  gauge  cars. 

The  Cerveceria  Cuauhtence  Brewery  of  Monterey,  Mexico,  is 
a  plant  of  this  kind,  and  the  25-ton  electric  switching  locomo- 
tive shown  in  the  accompanying  illustration  has  been  purchased 


fXECTRIC   SWITCHING  J.OCp.MOTIVt. 

of  the  Jeffrey  Mfg.  Co.,  of  Columbus,  0.,  and  put  into  operation 
at  that  point.  The  switching  locomotives  built  by  this  company 
are  of  the  same  general  type  and  take  the  same  electrical  equip- 
ment as  its  well-known  electric  mine  locomotives.  The  only 
changes  made  in  the  illustrated  case  are  in  the  side  and  end 
frames  and  the  addition  of  the  platform  and  a  suitable  cab.  This 
locomotive  has  two  motors  of  the  water-proof  type,  with  drum 
wound  armature  and  laminated  pole  pieces. 

Locomotives  for  this  service  arc  being  built  in  sizes  from  10 
to  30  tons,  with  two  motors,  and  in  larger  sizes  with  3  and  4 
motors.  These  are  arranged  with  rigid  frames  or  with  double 
trucks  having  a  flexible  wheel  base,  as  conditions  may  requrc. 


Testing  Side  Thrusts  on  R.mls. —  The  Pennsylvania  Railroad 
has  equipped  a  section  of  track,  about  166  ft.  in  length,  with  rails 
and  cast  steel  ties  of  special  design,  which  permit  the  rail  to 
have  a  slight  movement  over  the  tie,  it  being  maintained  in  line 
by  an  instrument  which  will  register  the  force  with  which  the 
flanges  of  the  wheels  strike  against  the  rail.  In  connection  with 
these  tests  both  steam  and  electric  locomotives,  as  well  as  vari- 
ous types  of  cars,  are  operated  at  various  speeds  over  this  sec- 
tion of  the  track  Jnd  it  is  expected  that  the  final  results  will  give 
accurate  information  concerning  the  side  thrusts  on  the  rails, 
and  incidentally  on  the  flanges  of  the  wheels.  These  tests  have 
brought  out  the  erroneous  report  in  many  newspapers  that  the 
Pennsylvania  Railroad  was  making  a  comparative  speed  test  oi 
steam  and  electric  locomotives.  While  both  types  may  be  oper- 
ated at  their  maximum  speeds  at  some  time  during  the  tests  no 
attempt  is  being  made  to  compare  the  speed  qualities  of  the  two 
types. 


New  York  Railroad  Club. — At  the  last  annual  meeting  of  this 
club  the  following  ofiicers  were  elected  for  the  ensuing  year : 
President,  H.  H.  Vreeland ;  vice-president,  J.  F.  Deems ;  2nd 
vice-president,  W.  G.  Besler;  3rd  vice-president,  H.  S.  Hayward; 
treasurer,  R.  M.  Dixon,  and  a  new  member  of  the  executive  com- 
mittee, George  W.  West. 


PERSONALS 


\Mr.  James  Carr  has  been  appointed  master  mechanic  of  the 
.\»(dland  Valley  R.  R.,  with  office  at  Muskogee,  Ind.  T.,  suc- 
ceediug  Mr.  C.  H.  Welch. 


Mr.  M.  M.  Dooley  has  been  appointed  master  mechanic  of  the 
Alabama  Great  Southern  R.  R.  at  Birmingham,  Ala.,  succeed- 
ing Mr.  J.  W,  Evans,  promoted. 


Mr.  H.  R.  Knight  has  been  appointed  master  mechanic  of  the 
Western  Maryland  Ry.,  with  headquarters  at  Elkins,  Vf.  _Va« 
vice   Mr.   R.   C.   Evans,  promoted. 


Mr.  J.  N.  Wilber,  master  mechanic  of  the  Chicago,  Burlington 
&  Quincy  Ry.  shops  at  Hannibal,  Mo.,  has  resigned,  having  com- 
pleted 50  years'  service  with  this  company. 


Mr.  W.  Gell  has  been  appointed  master  mechanic  of  the  Ot- 
tawa division  of  the  Grand  Trunk  Ry.,  with  headquarters  at 
Ottawa,  Ont.,  in  place  of  Mr.  Donnelley. 


Mr.  J.  R.  Donnelley  has  been  appointed  master  mechanic  of 
the  Northern  division  of  the  Grand  Trunk  Ry.,  with  headquar- 
ters at  Allandale,  Ont.,  vice  Mr.  Markey. 


Mr.  J.  F.  Graham,  superintendent  of  motive  poweSr  of  the 
Oregon  Railroad  &  Navigation  Co.,  has  had  his  authority  ex- 
tended to  include  the  Corvallis  &  Eastern  R.  R. 


Mr.  E.  A.  Wescott  has  been  appointed  superintendent  of  the 
:ar  department  of  the  Erie  Railroad;  with  headquarters  at  Mead- 
ville.     The  position  of  Asst.  Mech.  Supt.  has  been  abolished. 


Mr.  D.  W.  Cunningham  has  resigned  as  master  mechanic  of 
the  Chicago,  Rock  Island  &  Pacific  Ry.  at  Valley  Junction,  la., 
to  enter  the  service  of  the  Missouri  Pacific  Ry. 


Mr.  E.  H.  Smith,  heretofore  traveling  engineer  for  the  Boston 
&  Albany  R.  R.,  has  been  appointed  division  master  mechanic  at 
Allston,  Mass.,  succeeding  Mr.  A.  J.  Fries. 


Mr.  J.  W.  Evans,  master  mechanic  of  the  Alabama  Great 
Southern  R.  R.  at  Birmingham,  Ala.,  has  been  appointed  di- 
vision superintendent  at  the  same  point. 


Mr.  Axel  Johnson  '.as  been  appointed  general  foreman  of  the 
car  department  of  the  Lake  Shore  &  Michigan  Southern  Ry.  at 
CQllin\yQod,  Ov_  succeeding  Mr.  J.  W.  Senger.  ^ 


Mr,  W,  H.  Hufmann,  master  mechanic  of  the  Qiicago  & 
Northwestern  Ry.  at  Baraboo,  Wis.,  has  retired,  having  com- 
pleted. 50, years  in.  the  service  of  that  company. 


Mr.  J.  Markey  has  been  appointed  master  mechanic  of  the 
Middle  division  of  the  Grand  Trunk  Ry.,  with  headquarters  at 
Toronto,  Ont.,  in  place  of  Mr.  W.  Kennedy,  resigned. 


Mr.  W.  I.  Rowland,  general  foreman  of  the  Baltimore  &  Ohio 
R.  R.  at  Grafton,  W.  Va., -has  been  promoted  to  division  master 
mechanic  at  the  same  place  to  succeed  Mr.  O.  J.  Kelly,  resigned. 


Mr.  W.  B.  McDermott,  master  mechanic  of  the  St.  Louis, 
Iron  Mountain  &  Southern  R\-.  at  Texarkana,  has  been  appointed 
master  mechanic  of  the  St.  Louis  Southwestern  Ry.  at  the  same 
point. 


■4$H 


\.MI-:RICAN    KXGINEER    and    KAILKOAD    lolKXAL. 


A  NEW  PRIMARY  BATTERY. 


GASOLINE  MOTOR  CAR  FOR  RAILWAYS. 


V  .>:..'••     A  nciV  tVT>€  of' b;itlcrv.  wliiVh  •t§''  of  inui--iially  substantial  con- 
-^   ■■;•■./'.•.;,  jStruction,  anil  vt'UVenivmly  arran^vd    for   leinwal,   lias   recently 

■i-r^'-  been  <,levelt'pc(|.  priniarily  Uij-  ani<>nuitJe  >iiinal  pnriKtsos.  It  is, 
.  .  \,.:.^  howt-wr.  also  adaptabk-  to  other  tkld>  where  <,i  hrst-class  pri- 
:i^,\.;i.. 'binary  battery  is  desired. 

j  /V'jV-  This  bait lerv'. is  Oif  the  tratisttv  soda  or  oppcr  oxide  t\pe  ;in<! 
>■  :...',■  cOBsists  ot -^  potGeliiiti  jar  with  a  poreelaiji  eover  to  wliich  is 
i-  'V:  •.  fastetied  ;i  sUpportintj  fratn.-  or  haivmr  Imlilini;  the  zinc  and  eop- 
I  :..';;'./•.".;  per  oxide  plates.  The  >upi><>rtiiijt  hanycr  is  stcured  to  the  c(»ver 
itiV-  •.;•■■    t^^^  nut  <''i»  tlje  ttijT.  aivd  the .  removal  of  tiiis 

-    V^  i  :Perniits  all  of,  tlie  elenictus  oi  the  Ixtttery  tn  be  released  and  a 
i-v-   n^vv  set  insert^'d  in  their  pl;av.      I'hf  hanger  of  i-liannel  section  i^ 

..■''.\\-fornK<l.in  a  L'  shape  and  *'arrios  the  copjier  oxide  plate  bi-twecn 
;-^ '   ■  -J -'j     ijs  extcM«fm  This  plate  i^  securely  fasteneil  to  the  hangrcr 

-■;."■  i\.iC;m<l  Jhe  txvo  ziiic  piates  :ire  hilnij  ojie  on  either  side  from  a  porc<.'- 

^/      ;■  '■'  ■    ki4n'insitIalQr/\vhieh-pa>s<s  through  and  is  '-iip]>orted  by  :t«eros- 

|/ ./X>\'>,;b''tr- at  the  top  oT  the  copper  i»latc..     There  is  but  one  pjecc  of 

4'.    ■.   /-    uire  in.the  batt^  securely  fastened  to  theTinc  pl.ile 


V. 


•'-i'     . ' 


^-s:^■v^vJ:v>■:;^^:•; 


\  ,'■■ 


i. . 


r-- 1-   ::  .  '■:• 


and  paissing  tlvroitijrh  at  sbt.  in  tke  |X>rcelaiii  cover.  The  other 
connection  is  made  to  the  cxteiisioiixtf  the  bolt  holding  the  sup- 
porting hanger.  —  ' 

'Ihe  atlvaniage?  dei-ived  from. this  method  of  arranK'nff  and 
fastening  the  elerttcnts  are,  tbat  it  is  possible  to  place  the  plates 
much  cl<iser  to  each  other  than  usual  without  danger  of  short 
circuitihijr.'  thereby,  greatly  rrdtuinij  \]u-  internal  resistance 
and  thus  i«urei>iJlg  the  capacity  of  the  cells.  Ihcr^  i->  also 
no  (langertif  tile  plates  comini?  jrrto.voutact  since  in  renewinjir 
the  battt-ry  the  hiitJgcr  wit)  both  set <  of  plates  is  thrown  away 
and  a  ■conipletene\ysetvalrtady. rigidly  fastened  together,  is  in- 
■:scrted.  'I'he  ziiics  in"  tijis  type  of  b.ittery  are  completely  im- 
WK^ried  ri ml  hence  the ^^^^^^^^^^^^  their  being  eat<n  oflf  at   Ihii 

'Surface  of  tlic  solution  j:^  (c^itiiinatt^^^    ,.;   -  .     ■.  , ;.  '^~..,v' .' 4^ 

..    The  model  of  thi^  battery. disigiu'd  f..r  'Tjjnai  work  has  a  «k-  . 
"paeiiy  of  /^5P  ainpere  liourV  atiW  the  nuan   working  voltage  of  .".   ; 
.Tbei  vplrriVe.for  ppeiV  cirinit  i-  .<>?;    This  Ivutery,  which  is  called 
..tliW  '*R&fu."  is  nKjnitfaciti.rx'd  by  .the  t'.at't?ry  Supplies  Company  of . 

■?7ewaf k; ;!X.  J,-; ^ .. S.:V>- -■•;■'•'■:::  ■ 


It  is  now  generally  adnntted  that  the  uinst  satisfactory  method 
of  makiny  railway  in-iiection  of  ;in\  nature  i-  by  means  ofW 
gasoline  motor  car.  and  hairbanks.  .Morse  \:  Company  recogniz-. 
wix  this  fact  arc  making  a  <pccialty  of  this  clas>  of  equiimient. 
A  mnnber  of  different  de-igns  for  special  imi  poses  and  of  var_\ 
tug  c.irryint;  capacities  and  weights  arc  being  manufactured.  The 
car  illustrated  has  a^. seating  capacity  for  nine  people  and  is 
e«pnppe<l    with    .1    top.    t>)as<    from,    and    -icle    curtain^,    makmg   it 


■<■■!  r*' 


.  ;iiASwi.ix;E  motor'  c.\r;f^  sekvicet.  ..' 


Ttvailable  for  iise  in  any  kiml  of  weather.  I  hoe  cars  are  capable 
of  ver}'  high  speeds,  at  the  ^ame  time  havintr  a  wide  range  in 
speed  an*!  can  be  oiK-rated  as  .slowly  as  desire<l  for  the  most 
.eafefnl  in-pectioti  c»f  traek.  *i:-'.  '  ^•'.^1>  .::v;.  '*  -.^  ••,  v^-:"' -  '  "  r 
v  The  results- obtained  frtmt  a  trip  by  the  chief  engineer  of  the 
Michigan  Central  R;i4lway  iiulicate  the  efficiency  and  speed  of 
these  car?.  J  his  trip,  which  covered  a  total  of  2,iJ7  miles, 
-bowed  an  average  of  10  miles  per  gallon  of  gasoline;  97  miles 
per  battery  cell  and  .^17  iniK<  per  .uallon  of  lubricating  oil.  At 
one  part  of  the  in|)  .?o.'i  mile-  were  made  in  45  minutes,  giving. a 
■rate  of  nearly  5.^  miles  j)er  hour:  at  another  point  W),4  miles  were 
covered  at  a  rate  of  40  mile<  per  hour. ';  '.'^  ..;,  .  .  '  •■ 
ertts,    "_,  L. ■.;_.;,-;•.•■■  ^  ^  ;;■.•  ■'.    ■■./•:^\..'f'/y;-:yJ:-'---_^/: 

L.\K(a;sT  Sl.\ck  IX  Till:  \\  ori.ii.  -  I  he  I'oston  &  Montana  Con- 
-olidated  Copjier  &■  Silver  .Mining  Co.  is  building  a  stack  at 
(ireat  Falls,  Monlana,  wliich  will  be  jf/v  ft.  high  and  have  an  in- 
ternal diametei-  of  30  fi.  The  tirst  23  ft.  is  octagoiiirl  in  shape, 
built  of  concrete,  the  reiiiaiiuler  being  constructed  ot\  hollow  tire 
briclv,'"'  It  is  Sai<l  tliai  ,ihe  pressure  on  the  {nmyi:TaJ\\  will  be  5 
tons   j»<;r  >quare,.  foot.  ,    .. ":      c  .•■•.  ".  -  ,"     .     -■ 


;  '^T>iE  At  \f;XJjt  itK  tiVvmt*  >t^  Works.— -The 

report  of  tlic  coimnitttv-;vn  ^eievice  and  art-,  givt-n  in  the  Journal 
of  the- Fi'aiikfiti   livMilute  .f'»r  <  )cti.l)er.  contains  -oine  interesting 
ti^iiref-  pn  ihc.size  (if  tlu-'  iSahiwin  Locomotive  \V(irks,  some  of- 
..Mrfifch^  arit^  sba.Vk'Jt  ill  tIi^'f<>llovvipg;:iaM       "}:":':'.:  ..'.■i''/'^  '-..''  :■'■■ 


'I.\Wt\\iA;i'K'  if'ikK -n<tO!<   Cf.osiK.--.\   wider  hive-(i.i»afion  of  the 

pneumatic  TireTHix  door  closer  and  the  mechanical  st<»ker  shouhl 

be  made,  becau^t;  the  stead v  increase  iit  th<?  sjze.of  pevver  will  in 

•;all  [iroirability  i;i{cessrtate  the  ad'^ption  of  sofhc  such   devices  in 

tUf*^  intei'ests  ttf  economy  and  of  the   firemen.     A', /•<'/■/   t^f  Cflui- 


\\invi  i>)if.  .ir.rH-n  ,i:rt»i.to>r<K:-,  : .  ;'. ;.  ;  T-'.  •  .,..■.■?•■;_.!>  \  .,•  •■;) 
.  \  u'r,1«^i'  I'i' '■''•.ai'lijit."-  ■(•i^iiipi.rsiiMJ.ih'tliV  iivJ-'rV-*.  .■■'••.•  •  •  .  •■■ 

it.v.  -v-'i'v'''-*."^  cjnitj»'.\'i''l,.stt';ini;.'«ni;iirtc5;'. ...- .,._..,;.  .<.^.>  . 
Mi.^i'-f  i''iv-tV  itujiTi'Vi-tl.  (ill  cni.'4t«:»..... ...  ..'..■  '■  ,•• ...... 

.\<-hv%fr<\  «vf-.riwirr>-T'iW'e«-'Y'"f ■''■*■''  "*  inc.  ImiMiiijgs .;.;>.  > . 

.Vytre«nu-   h..  J). V'f  -'v*-*nctiiot..r-. /;..,)  ^ 

.XiiniJitr  of -ticctric  '.\\ftCkiK.;.. .;. ..;,.".'...:.. 

«  ■.►li^Ulup'fcill.  I'f  e.-'Hl..  tv*!'-.  f.>,r    •,V<«-:k'.-^  .■ .  ■.,;. 

.(;V:i.-T!m;vtif.rt  of  iro;..  t^-.t*.-; Vr  *«'*ic. 


•  ■. .» ,  • 
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',S•lE.\^T^-'Vt■J^Jii.^■K?.  iX  .Vlthongh  it  ha«  bcett  less  tb.an 

n'de<^a^le 'siiicc  tlie  firfit  stcani.'tijrbhte  .was.  operated  in  this  coun- 
try it  is  stilted  that  there  are  to-day  alxmt'v 700.111  usv,  aggregat- 
ing ;tl)ont..i}:aiJiilUon,ht>r^e  pow-er,^;'  ■    -'  .'  ..     - 


Of  the  seventeen  million  ♦lollars  paid  out  by  t lie  relief  (kpart- 
iiiejit  of  the  Peimsylvani.-i  Railroad  -ince  i^S6  ten  million  was 
pai<l  oil  account  of  dis.i4»lvments  an«l.seveii  million  in  death  betir 


elit*:. 
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Dix'KMnKir  ioot: 


AStKiocAx  ExrrrxrER  And  ratt.road  T(')1'R^^al 


4sy. 


ELECTRIC  SWITCHING  LOCOMOTIVE. 


.•'    Large  mamtfactiiring  phnus  haviug  a  liiniibcf  of  buildings  c6v- 

-cring   considerable   area   have    tDUiid    it   necessary   to  build,  and 
^."•cquip    switching    railroads'  within    tlicir   owMtcoiilines.      Where 

:  electric  power  is  convenient  and  cheap,  or ;^or  reasons  of  cleanli-. 

-Micss.  noise,  etc..  it  has  often  he^^n  found  advisable  to  electrically 

equip  these  roads  tising  suiall  electric  loconioiives  for  handling 

;trains  of  cither  narrow  or  full  gauge  ears;  "         -.  "i"!-'^     "   >;' 
;  '■■  .Th<»  Ccrveccria  Guauhtcucc  Ilrevvery  of  Xloirtcrcj',  ^texfco^  is 
.^'i  plant  of  this  kind,  .and  the  25-(on  electric  switching  locoiiTO* 

4jve  sliqwii  i«  the  acconipaiiyirig  iJlusiratipn  ha? .  been,  piixchascd' 


' ;  ?v ifw  Yokk  RAitRo.vD  CLui!.^i\t-  tjie  last  anMual  meeting  of  this .  ■  i :  - 
club  the   folio xving  ofticcrs   were  efccted   for  the  ensuing  year>'.'  - 
i*re.sident,    IL    11.    Vrcclaud :    vice-president,:  J.    F.    Dettiiis ;   2nd  ' '  ; 
\-ice  jrresidiin.  \^'.  G.  IVsler;  .^rd  vice-presidC'Ut.  li,  S.  Hay  ward;,    ■ 
trcas.irer.  R.  M.  .Dix<rn.  and  a  ncvv  ijieniber  oi  tlie  eXefiitivc  com-    ;f 


PERSONALS  ;: 


;■  %\t.  James  Qiri-  Iras  l>ceri  appointed  master^  mechanic  of  tlic ' 
Midland  Vall<?y  RV  R/.   with  office  at   Muskogee,;  ind;-f-»  sac- 

cctding  Mr.G;"H;  Weich^:  • ':■' cO^-4^  V-"'-;  t::'.v^v;;.:t 


•  Mf'  M.  M.;  Doblcy  has  been  appointed  ni.ister:  mechanic  >.f;t!ic./ 
ama  Great  .Southern  R.  R;  *at.  Birniinghaiiv.;  Ala.,  sttc<^Pcd*.C  ■ 
D'  Air; ./.;  W.  livans.  promoted. ■■:;;: •'.•...-  ■'■..:  ^ri-^yi^^-y-^^-'  '■-■■.■' 


U"g 


:  'ilTr  U-  R-  Knight  has  beeii  apj«:>iiued  niaster;-  litcchaiiiie  of  tbe: 
Western    XIarylatid    Ry.,   with   he.-tdquarters   at.  -E^kiiis,  \V*.   \%;i. J: ^:; 

vice  .Mr.  -Ri.G.  Evans,  promoied.     ;  \   .  -  :    ^  ';^''- -  ;  ^^-l^jv  ■ ',\^  ';'";V 


"Mr<  J.  N.  AViJbcr,  master  mechanic  of  the  Chicago.  Burlingtoiv  -;■ 
&  Ouijicy  R\'.  shoi>s  at  Hannibal,  Mo.,  has  restgped,^  having  cotn-* .;:•.;: 
pieied  50  yiearsV  service  with  this  company.        '■•;;.  <  ;\  •  ^;     v  "V;.' : 


.  :V  Mr,  \\^  Gell  lias  been  appointed  master  meclianic  of  the  Ot- 

■Jftgw^.  division  of  the  Grand   Trunk   Ry.,   with .  headquarters  at 

^  OttSwa^  Out.,  trt  place  of  Mrr  Donnelley.  .     .  '  >^  .  ;:^^.^^  /:  :>^ 


;^;;;IViriJ:/R.. Donnelley  has  been-  gtpp<Mnted  master  luechanic.. of  •..■-':'! 
/raejKprthem  division  of  the  Grand  Trunk  Ry.,-.:with  Iteadquar-  -J.  ;  /; 
i/iersriit  AUandale,  Ont..  vice  Mn  Markey,    .,;^;^/.v> :  ,^:;  •:i--''--:/.S''-^- 

~-/  ..Mr,.'^J.   F;    Grabam.    superintendent   of   motive   powcSr  of  the-;.':.  • 

Oregon  Railroad  &  Navigation  jQo.,  has  had  his  authority  eJ«-H^^^^^^ 
^  t<jnded  to  incltide  the  Corvallis^  Eastern  R.  $L_t\.  :■.,:■,' ''^y:^^-i:p: C^;V"5 


Mn  Ei.  A.  Wcscott  has  beeti- appointed  superjntendent  of  the  :^'.-  ;  •^• 
.iar  dcpartnicnt  of  the  Eric  Railro.id,  with  beadquajrtcrs  at  ^lead-.'  V^^  o 
1  ville.  r  The  position  df  kVsst.  Mecbv,  Supt.  has  been  abolished    .;  J;'   < 


"f^H;:'-'-  j^.  V- ,v>''-.;'KtJC<:5tfUC:sv\m'mvff  !.oi'oM«ifT:iVK.'    -V' v     ■■■■■:-':.  <'.'■ 

.of  the  JefTrey' XHg.  ,C*T..  of  (I'oluuduis.  0;.'>^^^     jmt  into  operation 
r.'Ut  that  point.     '1  he  switching  locotilt*tivcs  "biiiU  bj;  tbis  compaiiy  , 
-are  of  the  same  general  type  and  take  the  sriitie  eUvlrilal  cqaip-^ 
-incnt   as    its   well-known   electric    uiine   locoinotiye?.      ']  he    only 
:j:hailges   ftiadc    in    thv    illuslnited   ca>e   are   in   the   sido^  and   end 
'<ifames  and  the  addition  of  the  platt< 'rni .and-  a  siutahU-; CabJ;  Thi^i •-. 
■'rlocbiJ)otiv»;  hiui  two  intrtxirs  of  the  water-t)r6i'>i\t\jie/  ^ith  driitn 
■'vWOund  armature  .and  laminated  f«>le  pieces,        V       -;  r .  ■        .   '■ 
■I  .  Locoinolivo?   for  tlii:»  service  are  .UeingbtiiU   in  .< 
;.  to  30  tons,  Avith  two  indtdrs.  and  lit  j.arg^'V.  sizes .  withj  ?i«d>4. 
".  .niovors.     TheSc  are  arr.Hngcd    w  illV  rigid .  f rinwc.^  .or  Avitjf  double 
■Hhu^ks  ha\  iiig  :i  jloxi«ie;\v1ieeH)^^     a;^.  conditkins  pia^  vrejjurev ^^  :• 


^N'Mr,  P:;W.  GiiinninHh.ani  has  resigned  ^s  m.astcr  mechanic  jof 
the  Cbicago,  Rock  IsL-Mid  &  Pacific  Ry.  at  VaUey  Junction,  la;;  .: 
t<>  enter  the  service  of  the  Missouri  PadljcRyl-l--: .  .';,  ^ ^^-l--'^ 


.    \fn  EiH.  Smith,  livroto  fore  tr;iveHng  eiiginCef  for  the  B<:«.t.ni 
•S:  Albany  R.  R.^bas  been  appointed  division  master,  mc^cliarik- at' 
.VH5tQa,;-^Iii$^r  succeediug  Mr.^:A.  J.  i^ries.  :■•',]■/.■  ■>';:■}■  ■:'r  ■.'/■.''' ■'^' 


MrJ  J.  AV,'  ES-ans,    uKi^ter    nvcchanic  'of  Ih^^^^  Gr«3»t' 

■Stktitherir  R;:  vR;:  at   TJinnipizham,   Ala^ . Jia*  Jbeeij.  iippointcd a<U- 
■visipil ;.snperintendent  at  ib.e  srnnt  -pointt;;  "-.;•-. ,;;:-';-  .-"  .  .   ■■.■_;      :.■  '■ 


.  cair/ dviKiTinirttt:  (>f  the  Lalce-  Hho.ret&  Aficltigan  S* 


'.,  'f>;*Tix<:  Siitt  Tni»a;s;r.<  OX 

■h:is.e(iuipped  H  secti<ii»  i)f;tr;tck-  aj>«au.  ttiVft.  inU-ngtlv.  withcTails 

:  >u'td  CiiSf  i^tcel-rlies-.  tif .  s^jecinl   dv.siy4nv. which  -peJTilit   thv  ; riiil  to; 

liayv; a  slight  nioiveimin  o\er  the  t^e^  it  bein^i-Jiiaintaiticd,  in  litje 
,  by  ini  iiislriihient  which   \vill  .rigister;  the  jftjrce  witb  Avhicb.  the 
'fliiiigcs  ;Qf  tlt'e  wheels  strike  aRaiii'it  tile  .raiC  in  connection  ^with 
-these  teiil^'^tbvslcanv-iuid  'electric  loc< >nfr>liYos,' :is  well  (is^^ari-: ' 
'©us ■^ty|>e$  bf  -  eJir^v  hfe  oper.'itetl .  at  va.ri<>us  «p;-e«ls'over  thi-s  sec-' 

•  tion  of  the  track  and  it-is  expevtvd'that  the  ItiiafTC^  give 

=  accurate  inforniatit.'h  concerning  tJie  ?ide  thrusts  <>n  the  xails, 
•  and,  lircitlcntally  on  the  flajiges  of:  tlie  wheels.-  'Tbcse  ,test;s.ih..iyc 
.'brought  out  the  erroucniis  report  iit  ni.wiy  iH'\V>paptTS  that  tlic 
;•  I'cnnsyhania  Railro;id  w.a-  niaking  a  cohiftarafive  ^pecd  testt  ot 
..-stcaui  and  electric  Jocqinotives.  While  both  types  may  be  oper- 
'  ated- at  tlicir  maxiimim  ^peciB  at  sonic  tmie  during  Ihi;  liests  :nc^ 

attenii)t  is  being  made  to  compare  the  ispee<l  qtialities  of  the  two 


^feinatt.  of ■jtho  ^  { 
L^xirtnient:  (>f  the  Lake-  ^>1.1^.ret^V  Micltigan  Southern  Ry: ^t  f  . 
jColluvwb* jd,.  IJ.,,  •succevdiiKg  M r;..' jf;  .:W. ^Stngcru-: ■\,^\ ; •  '^. v i ; V v^ • '  ^-- 


•>».■..  I  ■ 


i ;-  '^fr,  \W:-^  0;    Htiliiianu.    niasjer  iiit^^anic    of^ibe  -^Chicago  & 
^ iS;<5;rtb\vc»;tch>  ■  R>V  at:  tjar;tlj.K>^   Vt-is;/  ^ba*;  -retirc<i^-  biviiig:  c<jjn-': 
y  jiletud  50  yejfrs  in  thje  se!  vice  of  'tbat  eonipanyi';  ;^.  •  ,:,;:.;j>^;  ^  ^.'  .  •:;. 

Air.  J.  •Marki^-  Viii?  iHett-  :i|yj^K>inted.  UTasLcr-  inecUante.  of '  tbe. 
'■■_ . :^^iddle.  ;diyi!Ji«iri  cif  t Ijc  t ir.ttid  .Truiik  Ry;,  Avitli  beadquarterir  at ■] 
-:■  Toronto. TOnt.',.  in  place  itt*  A'T^AV^-.Kennedy,  rosigned;";^.  -   ;..; : 


Mr.  XX*;  T  Rowland;  i^enVral  fotemari  of  the  IJaltMnoirc  &  Obte-  : -^  ■"  i.  _ 
R. -R;  at  Grafton,  W,  Va,,  has  be^ai  promoted  to  divisioriiiiaster^^      V.-- ■- 
vinecliiitnc  at  the  siiino  jtlacc  to  sUfcccy::Mtw  0,;  j;;iyf%^ 


Mr.  tVyr-;^  McDernnnt,  ina$ter  mechanic  Af:>tA^e:St  Louiv:  T  V::  %' 
Ir6n.MotHUain  &  Soytiicriv  Ry.:.ait  TcJcark.ina.  has "^cen  appoijited^; "v '. .  ;^^ ^ 
master  mychanic  of  tlie  St.  L<d<i»6  Sottthwestern  Ry.  .at  tbe  saniei;-  .;v,•:■.:■ 


.■  .f  ••  •^''. 
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Mr.~Gr  F.  Ludington  has  been  appointed  chief  fuel  supervisor 
of  the  Atchison,  Topeka  &  Santa  Fe  Ry.,  with  headquarters  at 
Topeka,  Kan. 


Mr.  J.  J,  Reid  has  been  appointed  master  mechanic  of  the 
Missouri  Pacific  R>\^at  Fort  Scott,  Kan.,  in  place  of  Mr.  R.  G. 
Long,  resign^ 


Mr.  E.  I.  Dodds  has  been  appointed  assistant  superintendent 
of  the  car  department  of  the  Erie  Railroad,  with  headquarters 
at  Meadvillc,  and  the  position  of  Asst.  to  Mech.  Supt.  has  been 
abolished. 


Mr.  C.  C.  Barclay  has  resigned  as  district  superintendent  of 
the  Pullman  Company  at  St.  Paul,  Minn.,  to  become  connected 
with  the  mechanical  department  of  the  Northern  Pacific  Ry.  at 
Livingston,  Mont. 


Mr.  T.  Tracy  has  been  appointed  assistant  superintendent  of 
the  car  department  of  the  Erie  Railroad,  with  headquarters  at 
Meadville,  and  the  position  of  Asst.  M.  C.  B.  has  been  abol- 
ished. 


Mr.  .Albert  Bowman,  master  car  builder  of  the  Cairo  division 
of  the  Cleveland,  Cincinnati,  Chicago  6:  St.  Louis  R.  R.,  has 
resigned  to  accept  a  similar  position  with  the  Toledo  &  North- 
western R.  R. 


Mr.  Frank  Cain,  master  mechanic  of  the  St.  Louis  South- 
western Ry.  at  Te.xarkana.  Te.x.,  has  resigned  to  become  as- 
sistant general  master  mechanic  of  the  Houston  &  Texas  Cen- 
tral Ry.at  Houston,  Texas. 


/  . 


Mr.  J.  W.  Senger  has  been  appointed  supervisor  of  materials 
of  the  Lake  Shore  &  Michigan  Southern,  Lake  Erie  &  Western 
and  Lake  Erie,  Alliance  &  Wheeling  Railways,  with  headquar- 
ters at  Collinwood,  Ohio. 


Mr.  William  H.  Lungren,  foreman  of  car  shops  of  the  Phila- 
delphia, Baltimore  &  Washington  R.  R.  at  Wilmington,  Del., 
having  been  for  54  years  in  the  service  of  the  Pennsylvania  Rail- 
road, has  been  retired  under  the  pension  rules. 


Mr.  A.  L.  Moler  has  been  appointed  ma.ster  mechanic  at  Beau- 
mont, Texas,  of  the  Orange  &  Northwestern  R.  R.,  the  Colorado 
Southern,  New  Orleans  &  Pacific  and  the  Beaumont,  Sour  Lake 
&  Western  Railways.  He  takes  the  place  of  Mr.  J.  A.  Baker, 
resigned. 


Mr.  A.  J.  Fries,  master  mechanic  of  the  Boston  division  of 
the  Boston  &  Albany  R.  R.,  with  office  at  Allston,  Mass.,  has 
been  appointed  master  mechanic  of  the  Albany  division,  with 
office  at  Springfield,  Mass..  succeeding  Mr.  P.  T.  Lonergan,  re- 
signed. 


Mr.  William  Kennedy,  master  mechanic  of  the  Grand  Trunk 
Ry.  at  Toronto,  Ont.,  has  been  appointed  superintendent  of  mo- 
tive power  of  the  Central  Vermont  R.  R.,  with  office  ai' St.  Al- 
bans, Vt.  Mr.  Kennedy  succeeds  Mr.  Archibald  Buchanan,  Jr., 
resigned. 


Mr.  R.  L.  Doolittle,  asst.  master  mechanic  of  the  Central  of 
Georgia  R.  R.  at  Macon,  Ga.,  has  been  appointed  master  me^ 
chanic-©f  the  Atlanta,  Birmingham  &  Atlantic  R.  R  at  Fitz- 
gerald, Ga.  The  position  of  superintendent  of  motive  power  of 
this  road  h^s  been  abolished. 


BOOKS 


Strength  of^  Structural  Timber.     By  W.   Kendrick  Hatt.     Pam- 
phlet;  6x9;  39  pages.     Published  by  the  Forestry  Service, 
U.  S.  Department  of  .Agriculture,  Washington,  D.  C.     Free 
on  application. 
This  is  the  second  progress  report  on  this  subject  and  gives 
the  results  of  tests  made  by  the  Forestry  Service  to  show  the 
strength  and  stiffness  of  different   timbers.     There   is   much  of 
interest  and  value  to  the  user  of  structural  timber  in  these  re- 
sults. 


Pumps ;  Notes  on  the  Construction  and  Working.  By  Edward 
C.  R.  Marks ;  5  x  7^4  ;  cloth ;  259  pages ;  illustrated.  Pub- 
lished by  D.  Van  Nostrand  Co.,  23  Murray  St.,  New  York. 
Price  $1.50. 

This  is  the  second  and  enlarged  edition  of  this  work,  which 
covers  the  latest  developments  in  all  classes  of  pumps,  particu- 
larly tho.se  of  the  centrifugal  type  for  high  lift  service,  which 
have  made  the  greatest  advance  during  the  last  few  years.  As  is 
indicated  by  the  size  of  the  book,  the  subject  is  very  completely 
covered  in  a  clear  cut,  simple  style  and  includes  very  little  of 
a  theoretical  or  mathematical  nature.  In  addition  to  the  pumps 
proper  there  is  much  valuable  information  given  in  connection 
witii  the  arrangement  of  pipes  and  connections,  sizes  of  pipes, 
etc.,  as  well  as  a  brief  history  of  the  development  from  the  primi- 
tive designs.  The  sectional  and  line  illustrations  make  the  sub- 
ject matter  exceptionally  clear. 


Modern  Steam  Traps,  Their  Construction  and  Working.  By 
Gordon  Stewart;  5  x  7^;  cloth;  104  pages;  illustrated. 
Published  by  D.  Van  Nostrand  Co.,  23  Murray  St.,  New- 
York.     Price  $1.25. 

This  book  does  not  profess  to  deal  exhaustively  with  the  sub- 
ject, but  is,  so  far  as  we  know,  the  first  work  published  dealing 
exclusively  with  steam  traps.  It  covers  the  points  which  are 
most  vital  to  the  proper  and  efficient  working  of  such  apparatus 
and  illustrates  and  describes  the  construction  of  practically  every 
design  of  steam  trap  used  in  America  or  England.  The  book  is 
divided  into  nine  chapters,  each  of  which  considers  a  different 
general  type  of  steam  trap.  The  illustrations  are  in  the  form  of 
sectional  views  or  line  drawings  clearly  showing  the  interior 
construction  and  the  operation  of  the  different  traps,  while  the 
accompanying  type  matter  simply  and  clearly  explains  its  op- 
eration and  points  out  the  conditions  for  which  different  types 
are  specially  adapted.  A  very  <romplete  inde.x  is  included,  adding 
materially  to  the  value  of  the  book. 


How  to  Use  Water  Power.  By  Herbert  Chatley ;  5  x  7',4<  cloth; 
92  pages.  Published  by  D.  Van  Nostrand  Co.,  23  Murray 
St.,  New  York.     Price  $1.00. 

This  book  is  not  advanced  as  an  exhaustive  treatise  on  the 
subject,  but  it  is  intended  for  the  use  of  young  and  inexperienced 
engineers  and  gives  a  clear  account  of  the  methods  and  principles 
of  hydraulic  engineering,  as  at  present  practiced,  in  a  form  that 
can  be  easily  grasped  by  the  workman  or  student  with  a  limited 
knowledge  of  mechanics  and  mathematics.  The  keynote  of  the 
work  is  simplicity  and  utility.  The  first  chapter  deals  with  the 
sources  of  power  and  explains  the  methods  of  figuring  the 
amount  of  energy  to  be  obtained  under  different  conditions.  The 
second  chapter  is  on  transmission  and  josses  of  power  and  gives 
data  for  computing  the  loss  in  any  case.  Following  this  are 
chapters  on  the  hydraulic  press,  its  application;  water  wheels; 
turbines;  pumps;  hydraulic  engines;  tidal  power;  water  supply; 
sewerage  disposal  and  dams,  all  of  which  are  well  illustrated  and 
clearly  explained.  ' 


Mechanical  Drawing.  By  Ervin  Kenison.  6^  ^i^-^^S  cloth;  138 
page3 ;  illustrated.  Published  by  the  American  School  of 
Correspondence,  Chicago,  111.     Price  $1.00. 

ThLs  work  is  designed  not  so  niuch  as  a  manual  Jor  the  teacher 
of  drawing  as  a  means  of  self-lielp  and  self-instruction  for  the 
student.  It  forms  one  of  a  scries  of  hand-books  on  allied  sub- 
jects which  lay  special  stress  on  the  practical  side  of  each  sub- 
ject. The  book  is  divided  into  four  parts,  the  first  one  of  wht?h 
illustrates  and  describes  the  construction  and  application,  as  well 
as  the  method  of  using,  the  different  drawing  instruments  and 
appliances ;  gives  examples  of  lettering,  dimensioning,  etc.,  and 
is  followed  by  problems  with  explanations  of  their  Solution, 
which  will  give  the  student  a  proficiency  in  the  handling  of  all 
the  different  instruments.  The  second  chapter  considers  tfhe 
geometrical  definitions,  giving  examples  and  problems  on  each 
part,  and  is  followed  by  a  chapter  on  geometrical  problems  cov- 
ering all   of  the   simpler   and   generally   used   problems  of  this 
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kind.  The  last, chapter  considers  projections,  including  shade 
lines,  intersections,  etc.  This  book  will  be  found  to  be  of  spe- 
cial value  as  a  supplement  to  a  course  in  mechanical  drawing. 


Principles  of  Reinforced  Concrete  Construction.  By  F.  E.  Tur- 
neaure  and  E.  R.  Maurer.  6x9;  cloth;  316  pages;  illus- 
trated. Published  by  John  Wiley  &  Sons,  43  E.  19th  St., 
New  York.  Price  $3.00. 
This  work  covers,  in  a  systematic  manner,  those  principles  of 
mechanics  underlying  the  design  of  reinforced  concrete  and  pre- 
sents the  results  of  all  available  tests  that  may  aid  in  establish- 
ing co-efficients  and  working  stresses  and  gives  such  illustrations 
from  actual  designs  as  may  be  needed  to  make  clear  the  prin- 
ciples involved.  It  is  essentially  divided  into  two  parts,  the  first 
si.x  chapters  treating  of  the  theory  of  the  subject  and  results  oi 
experiments  and  the  remaining  four  of  the  use  of  reinforced 
concrete  in  various  forms  of  structures.  In  the  introductory  it 
is  stated  that  the  invention  of  reinforced  concrete  should  be 
credited  to  Joseph  Monier,  who,  in  1861,  constructed  tubs  and 
tanks  of  concrete  surrounding  a  framework  or  skeleton  of  wire. 
Following  this  is  an  historical  sketch  of  the  development,  uses 
and  advantages  of  this  material  for  different  purposes.  The 
work  is  profusely  illustrated  and  condenses  into  either  tabular 
or  curved  form  all  of  the  vital  information  needed  by  a  designer 
of  reinforced  concrete  structures. 


Machine  Shop  Work.  By  Fred  W.  Turner.  Cloth ;  6^  x  9^ ; 
190  pages ;  illustrated.  Published  by  the  American  School 
of  Correspondence,  Chicago,  111.  Price  $1.50. 
■  This  is  another  work  of  the  same  series  as  the  work  on  me- 
chanical drawing  mentioned  above,  and  is  stated  to  be  a  manual 
of  approved  methods  in  modern  shop  practice,  including  the  con- 
struction and  use  of  the  latest  types  of  improved  tools  and  ma- 
chines and  other  details  of  modern  shop  equipment  and  opera- 
tion. The  author  is  an  instructor  of  machine  shop  work  in  the 
Mechanics  Arts  High  School,  Boston,  Mass.,  and  has  arranged 
the  book  in  four  parts.  The  first  section  deals  with  tools  oper- 
ated by  hand,  such  as  hammer^  chisels,  measuring  instrimients, 
files,  drills,  etc.,  and  gives  illustrations  of  construction  of  each 
tool,  together  with  the  proper  method  of  using  it.  The"  second 
part  deals  with  the  lathe  and  devotes  52  pages  to  instructions 
and  explanations  of  the  proper  procedure  for  doing  different 
classes  of  lathe  work,  being  profusely  illustrated  with  line  draw- 
ings and  half-tones  and  including  instructions  in  proper  design 
and  grinding  of  tools.  The  third  part  is  on  drill  presses  and 
planing  machines,  which  are  treated  in  a  similar  manner,  as  is 
also  the  fourth  part  on  miUing  and  grinding  machines.  This 
book  will  prove  to  be  of  great  assistance  to  an  apprentice  in  a  shop 
where  a  regular  shop  instructor  is  not  provided,  as  well  as  an 
adjunct  to  such  instructor  under  other  conditions. 


A  Treatise  on  Hydraulics.  By  Prof.  Wm.  C.  Unwin.  6x9; 
cloth ;  327  pages ;  illustrated.  Published  by  Adam  and 
Charles  Black,  London.  (Macmillan  Co.,  64  Fifth  Ave., 
New  York,  Agents.)  Price  $425. 
The  reputation  of  the  author's  previous-  works  on  this  and 
allied  subjects  is  a  sufficient  indication  of  the  value  of  this 
treatise  to  any  one  familiar  with  them.  A  casual  examination 
indicates  that  the  same  exact  and  accurate  treatment  found  in 
the  previous  books  has  been  followed  in  this  case.  As  is  pointed 
out  inthe  preface,  there  now  exists  an  enormous  mass  of  experi- 
mental data  relating  to  hydraulic  problems  which  has  been  ac- 
cumulating during  a  period  extending  over  two  centuries,  and 
which  is  of  very  varying  trustworthiness  and  importance.  For 
a  decision  on  questions  which  arise  in  many  branches  of  pro- 
fessional work  it  is  necessary  that  the  engineer  should  realize 
the  limitation  of  the  formulas  given  and  be  acquainted  with  the 
degree  of  confidence  which  can  be  placed  in  them.  While  this 
book  does  not  attempt  to  completely  cover  all  of  this  field,  it 
gives  in  every  case  full  reference  to  the  primary  sources  of  in- 
formation and  confines  itself  to  the  proper  application  of  the 
results.  The  problems  concerning  the  flow  of  incompressible 
fluids  are  accompanied  by  similar  problems  concerned  with  com- 
pressible fluids  such  as  air,  steam,  gases,  etc.     The  arrangement 


of  the  work  is  in  the  form  of  a  text  book,  carefully  explaining 
by  means  of  diagrams  each  of  the  principles  and  giving  a  num- 
ber of  practical  examples  or  problems  in  connection  with  each 
chapter.  The  chapter  on  statics  and  dynamics  of  compressible 
duids  gives  the  principles  and  their  application  for  the  flow 
of  air  through  orifices,  in  pipes,  through  valves,  etc.  The  ap- 
plication for  steam  and  other  gases  is  also  included. 


The  Use  of  the  National  Forests.     Bound  in  cloth.     5  \  7  in. ; 

42  pages.    Illustrated.    Published  by  the  Forest  Service,  U.  S. 

Department  of  Agriculture,   Washington,  D.  C.     Free  upon 

request. 
There  are  now  about  145  million  acres  of  national  forests  in 
the  U.  S.  and  about  5  million  acres  more  in  Alaska  and  Porto 
Rico.  Many  people  do  not  know  what  national  forests  are,  and 
others  who  have  heard  about  them  have  little  idea  of  their  true 
purpose  and  use.  The  national  forests  very  closely  concern  all 
of  the  Rj?D)le  of  the  country,  especialK-  those  in  the  West,  and 
affect  diredlj'  or  indirectly  many  great  business  interests.  The 
object  of  this  publication  is  to  explain  just  what  they  mean, 
what  they  are  for  and  how  to  use  them.  It  takes  up  the  sub- 
ject of  the  causes  leading  to  the  establishment  of  forest  reserves, 
the  first  of  which  was  authorized  in  1891,  and  proceeds  to  ex- 
plain the  early  mistakes  made  in  establishing  boundaries,  which 
lead  to  considerable  criticism  of  the  movement ;  it  shows  how 
these  mistakes  have  been  corrected;  explains  the  value  of  the 
national  forests  to  the  home  seeker,  who  can  settle  in  a  national 
forest  if  he  so  desires ;  to  the  prospector  and  miner,  who  are 
absolutely  free  to  travel  about  and  explore  such  forests  and 
work  (4aims  in  them  tlie  same  as  he  would  on  a  public  do- 
main ;  to  the  users  of  timber,  who  can  obtain  as  much  or  as 
little  timber  as  may  be  desired  from  the  national' government; 
to  the  user  of  the  range,  who  is  allowed  to  graze  his  cattle  in 
the  national  forests  and  to  the  public  in  general,  which  is  greatly 
benefited  in  many  indirect  ways.  A  number  of  most  interest- 
ing illustrations  are  included,  showing  how  valuable  timber  lands 
have  been  absolutely  destroyed  for  any  purpose,  by  private  lum- 
ber corporations  and  also  how  by  wise  timbering  methods  forests 
can  be  carefully  cut  and  will  continue  to  be  productive.  Instruc- 
tions are  also  included  in  this  book  for  the  procedure  to  be  fol- 
lowed for  obtaining  rights  for  settling,  mining,  timtxr,  e\c.,  and 
tables  showing  the  exact  location,  together  with  their  area,  of  all 
of  the  national  forests  now  controlled  by  the  government  are  ap- 
pended. ;  x;-:;'^;  ^ 


CATALOGS 

J.\    WRITING   FOR   THE.-^E   PLE.\SE  MENTION 
.  THIS  JOURNAL. 


MiLtiNc  Cutters. — (Catalogs  "A"  and  "B"  from  the  Harrison  &  Knight 
Mig.  (7ompajiy,  X't-wark.  N.  J.,  describe  a  large  varict>'  of  high  speed 
milling  cutters  made  by  them.  These  include  both  the  solid  and  inserted 
tooth  types.  ,  .'.-"...■.■■. 


One-Lock  Adjust^rll  Reamer, — .\n  illustrated  description,  as  well  as  a 
price  list  of  these,  is  presented  in  a  pamphlet  received  from  the  W  in.  J. 
Smith  Compauj',  N*;\v  Haven,  Conn.  They  are  said  to  be  easy  of  adjust- 
ment and  a  comparatiAxly  low  maintenance  cost  is  claimed. 


iNDfCTiON    Motors. — The    Barrett   Electric    Mfgl    Co.,   Cincinnati^  <^.i  ie 

issuing  bulletin  No.  106,  describing  its  type  of  induction  motors,  which  arc 
made  in  all  sizes  from  M  to  50  H.  P.  and  for  two  or  three  phase  circuits. 
These  machines  are  claimed  *o  be  practically  fool  proof,  and  almost  inde- 
structible and  are  designed  to  stand  rough   usage   without  depreciation. 


The  Electric  LocoMurivE  in  Heavy  Passenger  and  Freight  Work. — A 
lari^e  number)  of  present  and  proposed  representative  types  of  electric  loco- 
motives built  by  the  General  Electric  Co.  are  illustrated  and  described  in 
Bulletin  No.  4.")37  now  being  issued.  Sketches  are  given  of  electric  loco-- 
motives  weighing  from  17  to  150  tons  for  all  classes  of  service.  Electric 
and  mechanical  data  as  well  as  the  characteristic  curves  of  each  are  given, 
also  some  interesting  features  of  their  construction. 


Coal  and  Ash  Handling  Machinery. — The  Jeffrey  Mfg.  Co.,  Columbus, 
O.,  is  issuing  a  56-page  catalog  illustrating  and  describing  many  recent 
installations  of  machinery  for  handling  coal  and  ashes  in  power  plants, 
wiiich  cover  almost  any  conceivable  arrangement  for  receiving,  discharging 
aul  storing.  This  company  manufactures  conveyors  and  elevators  of 
several  different  types,  each  one  being  specially  adapted  to  certain  con- 
ditions, aH  of  which  are  illustrated  in  this  catalog. 
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Alv.ndu.m,  Its  Invextiox  and  UsE.j-The  Norton  Company,  Worcestci, 
Mass.,  is  issuing  a  leaflet  describing  the  manufacture  of  alundum  and  its 
remarkable  value  as  an  abrasive.  Illustrations  are  included  showing  differ- 
ent steps  in  the  manufacture  of  this  material. 


Prismatic  Water  Gavce.— The  Ashcroft  Mfg.  Co.,  85  Liberty  street, 
Xc-w  York,  Js  issuing  a  pamphlet  descriptive  of  its  design  of  prismatic 
water  gauge.  The  construction  of  the  gauge  is  clearly  explained  and  the 
advantages  of  this  type  over  the  ordinary  vvatcr  glass  are  shown.  The 
gauge  is  so  constructed  as  to  fit  in  the  place  of  the  usual  water  glass,  the 
regular  boiler  fittings  being  retained. 


Portable  SroBACiE  Bat-.eries. — The  Westinghouse  Machine  Comi>any  is 
issuing  a  very  attractive  catalog  on  the  subject  of  portable  storage  bat- 
teries, which  arc  illustrated  in  a  great  variety  of  sizes.  The  illustiation  of 
each  type  is  accompanied  by  a  table  showing  all  of  the  important  features, 
dimensions  and  capacities,  as  well  as  the  price.  The  batteries  of  ibis  type 
are  used  for  car  lighting,  electric  locomotives,  electric  vehicles,  automobik-s, 
etc.     Xo  batteries  of  the  stationary  type  are  shown  in  this  catalog. 


Automatic  Gear  Cuttixg  Machine. — Gould  &  Eberhardt,  Newark,  X.  J., 
are  issuing  a  rtOpage  catalog  illustrating  and  describing  their  different 
types  of  patented  gear  cutting  machinery,  which  are  the  product  of  60  years' 
experience  as  specialists  in  this  line.  The  catalog  shows  machines  for 
cutting  spur  gears,  as  well  as  for  cutting  bevel,  skew  and  face  gears.  A 
section  is  given  up  to  the  description  of  attachments  for  these  machines 
and  a  number  of  machines   for  special  work  are  also  illustrated. 


Storage  Batteries. — The  Gould  Storage  Battery  Co.,  341  Fifth  avenue, 
Xew  York,  is  issuing  a  pamphlet  which  includes  a  thorough  description  of 
its  special  method  of  manufacturing  plates  for  storage  batteries,  showing 
views  of  separate  plates  and  complete  installations.  Bulletins  Nos.  8  and  9 
are  also  being  sent  out  by  the  same  company,  the  former  describing  the 
Storage  battery  plant  of  the  Dayton  &  Western  Interurban  Railway  and 
the  latter  the  plant  of  the  Rutland  Railway.  Light  and  Power  Company, 
which  shows  the  application  of  storage  batteries  to  alternating  current  sys- 
tems.   

Steels. — Samuel  Bros.,  132  Front  street.  New  York.  American  agents 
for  Cammell  Laird  &  Co.,  of  Sheffield,  England,  is  issuing  catalog  B,  cov- 
ering the  products  of  that  company.  This  includes  steels  of  practically  all 
kinds  for  high  speed  tools,  files,  chisels,  saws,  springs,  sheet  steel,  forgings, 
gears,  axles,  and  in  fact  any  appliances  usually  made  of  this  material. 
The  catalog  is  illustrated  with  views  of  the  manufacture  and  colored  plates 
of  labels  for  different  grades  and  also  includes  a  colored  chart  giving  the 
temperature  correspondijig  to  different  shades  as  well  as  some  very  good 
advice  in  connection  with  the  handling  and  heat  treatment  of  tool  steel. 


SiiAiERs. — Gould  &  Eberhardt,  Newark,  X.  J.,  arc  issuing  a  very  attrac- 
tive catalog  on  the  subject  of  high  duty  shapers  and  attachments.  A 
large  variety  of  these  machines  are  very  completely  illustrated  and  the  con- 
struction is  described  in  detail.  In  the  section  on  attachments  for  shapers 
are  shown  special  designs  of  vises  and  mandrels,  index  centers,  circular 
tables,  automatic  feeds,  electric  motor  drive  attachments  and  many  special 
devices  for  doing  work  not  ordinarily  considered  within  the  field  of  the 
shaper. 

Electrical  Apparatus. — 'the  General  Electric  Company  is  issuing  two 
new  bulletins,  one  of  which  deals  with  diiect  current  motor  starting  rheo- 
stats, shown  in  two  types,  both  of  which  are  suitable  for  use  with  shunt, 
compound  or  series  wound  motors.  These  rheostats  are  for  one  minute  duty 
with  a  no-voltage  release  and  one  of  the  typos  also  has  an  overload  coil. 
They  are  made  m  m.iny  ditfercnt  capacities.  The  other  bulletin  is  on  the 
subject  of  catenary  line  material.  It  contains  32  pages  given  up  to  a  very 
complete  description  of  the  devices  manufactured  by  this  company  for  this 
class  of  equipment.  It  is  profusely  illustrated  with  views  of  catenary  con- 
struction,  in   detail,   as  well   as  general. 


Rdi-i  lr  I'.e\rix(;s  fou  Railway  Cars. — The  Standard  Roller  Bearing 
Company.  5003  Lanca.ster.  avenue,  Philadelphia,  is  issuing  a  pamphlet  giv- 
ing the  rcMilts  of  tests  made  with  a  street  car  on  the  street  railways  of 
Syracuse,  X.  Y.,  fitted  with  the  Merrick  roller  bearing,  which  consists  of  a 
series  of  rollers  fitted  around  the  journal  and  within  a  specially  constructed 
journal  box.  This  car  was  tested  in  comparison  with  a  similar  car  fitted 
with  the  ordinary  brasses  and  showed  a  saving  of  65  per  cent,  in  the 
amount  of  current  used  to  operate  over  the  same  line,  which  in  this  case 
means  a  .saving  of  ?;29-?.00  per  car  per  y<ar.  The  test  is  fully  described 
and  the  cirvcs  of  the  power  used  on  the  different  cars  are  included. 


Lifting  ^Lagnets. — .\  32-pagc  pamphlet  just  issued  by  the  Cutler-Ham- 
mer Clutch  Co.,  of  Milwaukee.  It  contains  a  number  of  full  page 
illustrations  showing  liftinj{  magnets  handling  pig  iron,  steel  stampings, 
castings,  scrap  3rd  other  material,  together  with  diagrams,  data  on  current 
consumption,  inforn'ation  on  lifting  capacity  of  magnets,  etc.  A  new 
cable  take-up  device  is  dc-scribed  aand  reference  is  made  to  the  Cutler-Ham- 
mer system  of  control  by  which  the  strong  inductive  reaction,  or  "kick," 
which  occur.^  when  the  circuit  is  suddenly  opened  on  a  magnet  coil,  is 
automatically  shunted  to  a  discharge  resistance,  thus  protecting  the  magnet 
insulation  by  dissipating  the  energy  of  the  induced  voltage  outside  of  the 
coil  itself. 


I-'riction  Clutches. — Catalog  C  from  the  Carlyle  Johnson  Machine  Com- 
j)any,  350  Asylum  street,  Hartford,  Co;in.,  presents  an  illustrated  descrip- 
tion of  the  Johnson  friction  clutch  and  its  various  applications. 


Sand  Blast  ArpARArus. — Under  the  title  of  "Railroad  Sandcraft," 
Mr.  C.  Drucklicb,  132  Readc  street.  New  York  City,  has  issued  an  interest- 
ing and  valuable  little  pamphlet  which  discusses  the  uses  and  advantages  of 
the  sand  blast  in  railroad  shops  and  for  cleaning  bridges  and  steel  work. 
A  description  of  the  Injector  sand  blast,  which  is  manufactured  by  the 
above  concern  also  api)cars,  as  well  as  directions  as  to  its  use.  Where 
compressed  air  and  dry  sand  are  not  available  it  is  necessary  to  provide  a 
supplementary  outfit,  which  is  briefly  described. 


'J'he  Electkific.\tio.v  of  the  West  Shore  Railroad. — The  General  Elec- 
tric Company  is  issuing  a  handsomely  bound  pamphlet  of  24  pages  in 
wiiich  the  electrified  section  of  the  West  Shore  Railroad,  between  Utica 
and  Syracuse,  N.  Y.,  is  very  completely  illustrated  and  described.  This  is 
a  direct  cut  rent.  tOO  volt,  third  rail  system^  obtaining  current  by  a 
60,000  volt  thr;e  phase  transmission  line  from  the  hydro-electric  power 
house  of  the  Hudson  River  I'ower  Company.  Views  of  the  electric  trains, 
transmissitn  lines,  substations,  plans  of  buildings,  wiring  diagrams  and 
details  of  the  track  construction  are  shown  and  each  feature  is  clearly  de- 
scribed. Not  the  least  interesting  feature  is  a  comparison  of  train  sheets 
showing    the    service    before    and    after    electrification. 


NOTES 


Baldwin  Locomotive  Works. — This  company  received  a  diploma  of  a 
gold  medal  for  a  most  admirable,  efficient  and  artistic  installation  of 
exhibit  at  the  Jamestown  Exposition. 


Kennicott  Water  Softener  Company. — This  company  is  furnishing  a 
great  many  steel  water  storage  tanks  to  different  railroads.  They  are  said 
to  be  much  more  economical  than  the  wooden  ones,  as  they  last  twice  as 
long  and  cost   less   than  one-half  as  much  to  maintain. 


Pressed  Steel  Car  Co.mpany. — The  Pressed  Steel  Car  Company  and  the 
Western  Steel  Car  and  Foundry  Co.,  have  opened  offices  in  the  National 
Bank  of  Commerce  Buildling,  5th  and  Olive  streets,  St.  Louis,  Mo.,  with 
Mr.  W.  P.  Coleman,  assisted  by  Mr.  C.  D.  Terrell,  in  charge. 


American  Locomotive  CoIipany. — The  directors  of  this  company,  in  a 
meeting  held  on  November  6,  re-elected  the  retiring  officers  to  serve  for 
the  ensuing  year.  Mr.  S.  P.  Callaway  was  elected  to  succeed  Mr.  Leigh 
Best  as  secretary.     Mr.   Best  continues  to  hold  the  office   of  vice-president. 


Iron  and  Steel  Brokers. — H.  B.  DeHart  and  W.  H.  Stafford  have 
established  an  office  at  29  Broadway,  New  York,  for  the  transaction  of  a 
general  commission  and  brokerage  business  in  iron  and  steel  products,  in- 
cluding structural  work,  shapes,  bars,  light  rails,  malleable  and  steel  cast- 
ings, cast  iron,  etc.  Both  members  of  the  firm  are  engineers  and  have  had 
long  experience  in  this  field. 


American  Blower  Company. — In  the  exhibit  of  this  company  at  the 
conventions  of  the  American  Street  and  Interurban  Railway  Associations  at 
Atlantic  City,  was  included  the  suspended  ball  feature  which  attracted  so 
much  attention  at  the  mechanical  convention^  in  June.  The  explanation  of 
ttie  phenomenon  ot  the  ball  remaining  suspended  in  the  air  without 
apparent  support  can  be  secured  by  addressing  the  company  at  Detroit, 
.Mich. 

Meeting  of  the  A.  S.  M.  E.— The  54th  annual  meeting  of  the  Ameri- 
can Society  of  Mechanical  Engineers  will  be  held  in  the  Engineering 
Societies  Building,  Xew  York,  December  3  to  6.  The  subjects  to  be  taken 
up  at  this  time  include  foundry  practice;  specific  heat  of  superheated  steam; 
low  grade  fuels  in  gas  producers  and  other  live  topics  such  as  industrial 
education,  pow;r  transTnission  by  friction,  cylinder  port  velocities,  etc.. 
will    he   discussed. 


Westinghoisf.  REcruERsiiip. — The  receivers  of  the  Westinghouse  Ma- 
chine Company  announce  that  there  should  be  no  occasion  for  apprehen- 
sion because  of  the  conijiany's  application  for  receivership.  This  action 
was  taken  as  iK-ing  the  most  sensible  measure  for  conserving  the  interests  of 
the  customers,  creditors,  and  stockholders  of  a  solvent  institution,  which  is 
doing  a  large  and  profitable  business.  There  will  be  no  departure  from 
the  gciieral  policy  as  heretofore  followed  in  the  conduct  of  the  business 
and  no  pause  in  the  operations  of  the  company,  the  personnel  of  which 
remains  the   same  as  heretofore. 


Carse  Brothers  Co. — The  resignation  of  Mr.  Davis  B.  Carsc  from  the 
chairmanship  of  the  advisory  committee  of  the  United  States  Steel  Cor- 
portation  will  permit  him  to  again  actively  take  up  the  business  of  the 
above  company,  which  deals  largely  in  machinery  and  supplies  for  railway 
work.  The  company  has  been  recently  reorganized  and  its  headquarters 
have  been  removed  from  Chicago  to  12  Broadway,  New  York.  In  reor- 
ganizing the  com[)anv  it  has  incorporated  with  it  a  department  for  electrical 
specialties,  whieh  will  place  it  in  a  position  to  handle  the  electrical  equip- 
ment  of   electrified    steam    railways. 
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KENNICOTT  WATER  SOFTENER 


SEE  PAGE  7 


BUDA  REPLACERS 

will  sustain  2%  times  the  weight  of  the 
heaviest  locomotlTe.  Replacement  posi- 
tive and  without  Jolt. 

Ask  for  Illmtrated  Bulletin. 
BUDA    FOUNDRY   &    flFQ.  COMPANY 

Railway  Exchange,      ...  Cbicafo 


MUDD  PNEUMATIC  TRACK  SANDER 
LIN5TR0M  NON-PREEZINQ  SYPHON  PIPE 

WESTERN  PNEUnATIC  BELL  RINQBR 
WESTERN  SILL  AND  CARLInE  POCKETS 

ACME  PIPE  CLAHPS  CAR  DOORS 

Western  Railway  Equipment  Co. 
St.  Louis,  no. 


WESTINGHOUSE 
MOTORS 

Alternating 
and 

Direct  Current 

See  pagfe  23 


SPIKE5  AND   RIVETS 

i  SEVERANCE  MANUFACTURINQ  CO.,  GLASSP08T,  PA. 

AGENTS 
CHRISTOPHER   MURPHY  &  CO.,  First  National  BIdg.,  CHICAGO,  ILL. 

FULLER  BROS.,         ...  139  Greenwich  Street,    NEW  YORK. 


Malleable   Iron  Journal 
Boxes 

iCORD  &  CO. 


NEW  YORK 


CfllCAQO 


DROP 


FORGED 


MERRILL  BH08..         BROOKLYN.  W.  Y. 

tuknbuckle:^ 


Cleveland  City    For^e  &   iron   Co.. 

€IiET^IiANI»,  OHie. 
Bowltmc  6r««B  Olllc«a,  Weim  Yortt. 


DEARBORN   FEED  WATER   TREATMENT 


Will  prevent  priming:,  foaming,  corrosion  and  scale  formation. 


Send  waters  for  snalytis. 


DEARBORN    DRUG    AND   CHEMICAL    WORKS 


299    Broadway. 


NEW  YORK 


WM.  H.  EDGAR,  Founder 


Postal  Telegraph  Building,  CHICAGO 


CA  Per  Ceat 
^'v  Rediictioi 
ifl  Shop  Cost 


FERGUSON  OIL  FURNACES 


Tk  Kailwaj  Materials  Conpaij 
Old  CokMj  lldf .,  CUcaf 0 
14|Broaiwaj,  New  Ttrk 


INTERCHANQE 

n.  C.  B. 

SPRINGS 


HARVEY  FRICTION  DRAFT  SPRING 

THE  FROST  RAILWAY  SUPPLY  CO.,  DETROIT 


61^^  X  8    SPRING 

150.000  lbs. 
FITS  ALL  RIQS 


Commonwealtli  Steel  Co. 


CliARENCE    H.    BOWABD,   Prealdtnt. 


H.  n.  rFLACEB,  \lre  President. 


RAILWAY 

STEEL 

CASTINGS 


]  GENERAL  OFFICES : 

I  430  Ollire  Street, 
1         St.  I.oul«,  Hio. 

I         WORKS : 

J  Granite  City,  Ilia. 


rOR  60  TKAB8  THB  BEST  BT  TEST 

RAEDER,  ADAMSON  &  CO. 

QLUE,  CURLED    HAIR. 

SAND  PAPERS,   HAIR   FELT 

PHILADELPHIA.    NEW  TORK.     BOSTON, 
CHICAGO.  LONDON. 


DRAFT  GEAR 

276,000  lbs.   SPRING   CUSHION,   NO   RECOIL. 

WAUQH   DRAFT  GEAR  CO., 

1525    MONADNOCK    BLOCK,    CHICAGO 


F.  W.  DEVOE  &  CO;S  ^'^^^a^rI  S^'^NXi^Sk'"" 
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^(/(^■CiAjf^K)  y'^^dha^.  Philadelphia y  Pa. 
MODERN  MACHINE  TOOL* 


CRANES 
INJECTORS 
SHAFTING 
TURNTABLES 
Etc.,  Etc. 

CATALOGS   ON    APPLICATION 


THREE  REASONS  WHY 

OUR  TOOLS  ARE  SUPERIOR  TO  ALL  OTHERS 

MOST  POWERFIIj    TOOLS     DIADE 
1.ICJHTE8T    TOOL.8    MADE 
C001iE8)T    TOOLM    MADE 


wni  do 
hard  work 
ten   b»urH 
H  day  tuen 

overtime 

and  noi  be 
a  burden 

to  the  oper- 
ator and  silU 
be  cool. 


The«e   tools 
•re  com- 
pleteiu  de- 
hIku  mak- 
Inar  (tiem 
simple  iu 
construc- 
tion and 
above  all— 
fool  •proof. 


fi»lzeB:-X.»6.  H.  H,  ».  IW  capacltlet. 
Welffht  *  poundH  up. 
Chuck  arraDKed  for  cloae  corner  drlll- 
InK  or  central. 

The  Doited  States  Electrical  Tool  Co. 

CINCINNATI,  OHIO 


Phoenix  Car  Spring  Co.,  Inc. 


MAKERS  OP 


The  Phoenix  Improyed 
Tender  Springs 


Quoranteed  to  outlive 
try  other  make  of  Tender 
Spring  on  the  market. 

Adopted  and  In  service  on  twenty 
leading  railroads. 


Qeneral  Offices.  The  Rookery,  CHICAGO 


A   Railroad    Man   says    of    the 

ueen    City    Shaper 


Q 


// 


hsKve  never  seen   a.  Better 

Shaper  of  its  kind/* 

Heavy,  Powerful,  Fast.    All  chansreB 
(Feed,   Speed,  Stroke    and    Position) 
are  made  from  working  side. 
Send /or  our  special  Railroad  Bulletin 

QUEEN  QTY  MACHINE  TOOL  CO. 

CINCINNATI,  OHIO,  U.  S.  A. 


24*inch  Back  Geared  Crank  Shaper 


AURORA  METAL  CO.,  *"?&?* 

Manufacturers  of 

Lewis  &  Kunzer  No.  I  Metallic  Pack- 
ing. 

High-Grade  Babbitt  Metal. 

Brass  and  Bronze  Castings. 

CORRESPONDENCE    SOLICITEa 


■■■ill 

MEANS  OF  TRANSMITTING  POWER 


"""'  -^J^ 


ddNVINCE  VdUF^^e 

GEO.  V, 

POWER  TRA 

iiiiiiiiiiiiiiiiiii;iiiiiii;i!iii;i[i!!:iiiiii!i!iiii!iiuiiiiiiy|iiiiiiiiilAin' 
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MORSE  TWI5T  DRILL  &  MACHINE  CO "o  J39. 


NEW  BEDFORD,  HASS.,  U.  S.  A. 


MT  O.&M  CO 


/WVV\'\  V\  vyvVWN  VV>»;vsys^,r»4S»^5 


iiUiUiiUiUUUAiiUUiUtiU. 


***^4^***4^*^*^^********^*** 


M.  T.  D.  &  M.  Co.  Tools  are  first-class  In  every  respect,  both  as  to  quality  and  work- 
manship, and  the  fact  that  they  have  been  sold  for  many  years  and  in  increasing  num- 
bers in  England,  Germany  and  other  European  countries,  is  evidence  that  M.  T.  D.  &  M. 
Co.  goods  are  competitive. 


MACHINE  OR  NUT  TAPS. 

For  threading  nuts  this  tool 
Is  unsurpassed,  either  for  the 
nut  manufacturer  or  occasional 
user. 

We  regxilaffb'  make  42  sizes 
of  No.  139,  fVom  3-16  x  4%  x 
1%  inches  toV  ^  21U  x  12 
inches.  V  threads  shipped  un- 
less otherwise  specified.  Whit- 
worth  threads  furnished  if  or- 
dered. 


Brownhoist  Locomotive  Cranes 

are  efi&cient  tools  in  making  of  docks,  wharves  and 
in  general  railroad  conbtruction.     Send  for  catalog. 

Engineers,  designers  and  manufacturers  of  rapid 
and  economical  machinery  for  handling  of  material. 

Locomotive  Cranes,  Electric  Cranes,  Jib  Cranes. 
Pillar  Cranes,  Crabs  and  Winches,  Trolleys  and 
Tramrails,  Buckets,  etc. 

THE  BROWN  HOISTING  MACHINERY  CO.,  Glevelanil,  Ohio,  U.S.A. 


CAST  STEEL  BOLSTERS  DAVIS  WHEELS       SIMPLEX  BOLSTERS 

WHEEL  CENTERS      XSSS.       ^-  E.  JANNEY  COUPLERS      jO^     BRAKE  BEAMS 

FRAMES  nV!«A  SUSEMIHL  SIDE  BEARINGS  fSVUn  SPRINGS 


AMERICAN    STEEL     FOUNDRIES 

SINPIEX  RMLWAY  tPPLMNOE  COMPANY 

NEW  YORK,  42  BROADWAY       CHICAGO,  FIRST  NATIONAL  BANK  BLDC.       ST.  LOUIS,  FRISCO  BLDC. 


Portable 
Cylinder 
Boring  Bar 


It.  B.  FltAHbBBS  niAOHINB  WORKS. 

Batabllslied  1870. 


H.  B.  UNDERWOOD  &  CO. 


MANUFACTURERS  OF 


Portable  Tools  for 
I  Bailway  Repair  Shops 


1025  Hamilton  Striet, 


Philadilphia. 


RIEHLETESTINCMACHINES 


Tesiing  Machines,  Hydraulic  Pumps  and  PrcM- 
««,  Robie  Jacks,  Iron  Poundera  and  Machinists. 
Rlehle  Bros.Testanj  Machine  Co.,  1424  N.  >th  81.. 
Philadelphia.    New  York  Offlce.  120  LlbMty  St. 
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RUSH  OUT  THOSE  REPAIRS 

BY    INSTALLING 

MODERN  HIOH-POWER  TOOLS 


«  ANIERICAN  "    TOOLS 


ARE    BUILT    FOR 

CONTINUOUS    HARD 


SERVICE 


This20-in.  American"  Lathe 
with  our  "Patent  All-Cear 
Head"  will  rennove  7  lbs.  of 
Cast  Iron  in  One  ll] 
minute. 


With  "American"  Quicit 
Change    Cear     Lathes,    an 
Chang;e    of    Feeds   or 
Threads  are  instantly 
secured. 


22"  to  72*  between  Housings. 
The '  American"  Planer  with 
Variable   Speed  Drive   gives 
the  Proper  Cutting    Speed. 
Standard  orWidened  patterns 


2U,'  to  7'  Ann. 

This  4-ft.  "American"  Radial  drills 
a  1  in.  Hole  through  2  in,  of  Cast 
Iron  In  eight  [81  seconds,  the 
record  for  rapid  drilling. 


16"   to   28"   Stroke. 

This  28  in.  "American  " 
Shaper  cuts, in  cast  iron,  Hin. 
deep  with  5-32  in.  +  feed,  in 
steel,  H  in.  deep  with  5-64  in. 
feed. 


THE    AMERICAN    TOOL    WORKS    CO. 


CINCINNATI,    U.S.A. 


EVERYTHING  WITHIN  REACH 

'.j.:y     OUR  LATEST  AND  BEST. 
A  COMBINATION  OF 
-  POWER,  RIGIDITY  AND 
EASE  OF   MANIPULATION. 

The  Bickford  Drill  & 


30    RADIAL  DRILL 


Tool  Company 

Cincinnati,  0.,  U.  S.  A. 


FoGEiGN  Agents — Schuchardt  ft  Schutte, 
Berlin.  Vienna,  Stockholm,  St  Peters- 
burg, New  York.  Alfred  H.  Schutte, 
Cologne,  Brussels,  Liege,  Paris,  Milan, 
Bilbao,  New  York.  Charles  Churchill  & 
Co.,  Ltd.,  London,  Birmingham,  Manches- 
ter, Newcastle-on-Tyne  and  Glasgow.  H. 
W.  Petrie,  Toronto,  Canada.  Williams  & 
Wilson,  Montreal,  Canada. 


s 
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RAILROAD 

SHOP  TOOLS 


VERTICAL 

isSi  DRILLS  J?P-^ 
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"-C.  t- 


40  in.  50  in.  60  in. 
Machines  for  Im- 
mediate    Delivery 


50-imli  IViiii'iit  Vertical  Drilling  Machine.  Spindle  is  counter-weighted  and^  has  power  and  hand-feeds  and 
rapid  vertical  adjustment  by  hand  lever.  The  table  has  compound  slides  and  vertical  adjustment  by  power. 
Driven  by  2^/2  h-  P-  motor.     Spindle  speeds  from  8i/^  to  220  r.  p.  m.  >  vW- .>■ 


NILES-BEMENT-POND  COMPANY 


TRINITY    BUILDING 


BOSTON  . 


I  I  I     BROADWAY 

OFFICES  : 


NEW    YORK 


;'.♦■'•  ♦.■*.*.  •■■•  "•  ■' 


M 


Oliver  Building. 

CHIC?AGO . . ./.:.'.. y:. B. . . 7.  .Western  Union  Building. 
PITTSBURG  Frick  Building 


ST.  LOUIS, 


,«  •■■•.;•:•■•»• »  I 


,516  North  Third  St. 


PHILADELPHIA...;:...: ;...  21st  and  Callowhill  Sts. 
BIRMINGHAM,  ALA Brown-Marx  Building. 


LONDON 23-25  Victoria  St.,  S.  W. 
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JUST  PUBLISHED 
PRICE  $1.50 


THE 


WALSCHAERT  LOCOMOTIVE  VALVE  GEAR 


BY 


W.    W,    WOOD 

A  Simple  Comprehensive  Treatise  on  the  Walschaert 
Valve  Gear  as  Applied  to  Modern  Locomotives,  Partic- 
ularly Those  in  American  Service,    o 

THOROUGHLY     ILLUSTRATED.       CLEARLY     EXPLAI^UL^. 

AMERICAN  ENGINEER  AND  RAILROAD  JOURNAL 

140    NASSAU    STREET,    NEW    YORK    CITY 


Thi 


Mamolith  Carbon  Paint  Company 


Manufacturers  of 


PAINTS 

Railroads,  Electric  Roads,  Marine  and 

Structural  Work  a  Specialty 

Office  ifld  Pilnt  Fictory,  2i  ud  Mill  Streets,   CINCINNATI,  OHIO 
CirlMi  Wirks,  POPUR  BLUFF,  MO. 


Oar  Oarbon  prevent*  eorroefcen  on  eteel  and  metal  etrnctaree)  and 
In  the  moat  durable  paint  knoMrn. 


A.  B.  BURT15,  Vlce-Pre3.  &  Oeal.  Manager. 


AMERICAN= 


Three  Drum  Eight  Roll  Sander 


Having  our  patent  automatic  take- 
up  device  for  keeping  the  sand- 
paper on  the  drums  at  an  even 
tension  at  all  points  and  at  all  times, 
giving  a  long  life  to  the  paper  and 
enabling  it  to  produce  a  smooth 
surface* 

BUILT  TO  WORK. 

30",  36".  42".  48".  54",  60",  66",  72",       . 
78"  or  84"  wide.     Investigate  its  Merits. 
Write  for  our  Sander  Pamphlet.  Catalo];ue 
and  Prices  on  Application.  Address  near- 
est Salesroom. 

I 


AMERICAN    WOOD    WORKING    MACHINERY    CO. 


SALESROOMS:    NEW    ORLEANS 


CHICAGO 


NEW     YORK 
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KENNICOTT  WATER  SOFTENERS  ON  THE  VANDALIA  RAILROalT 

(1)  EfVINGHAM,  ILL.,  10,000  GAL.  PER  HOUR:  (2)  ROSE  LAKB,  ILL,  20.000  GAL  PER  HOUR:  (3)  INDIANAPOLIS,  IND..  16,000 
GAL.  PER  HOUH;  (4)  GREBNCASTLE,  IND.,  10,000  GAL  PBSR  HOUR;  (5)  TKRRE  HAUTE,  IND-,  20,000  GAL  PER  HOUR;  (6) 
aRESNVILLB,    ILL,   10,000   GAL   PBSR   HOUR.     KBINNIOOTT    WATBR    SOPTKNB«    COMPANY,     627    RAILWAY    BXCHANOK.    CHICAGO. 
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Monongahela  Iron  and  Steel  Co 


CARTER 

SPECIAL 

AND 

CARTER 

STAYBOLT 

IRON 


CARTER,  MONON  AND  MISCO 

BRANDS    OF 

BAR  IRON  AND  CHAINS 

PITTSBURGH,    PA. 

Christopher  IVurphy  &  Co.,   First  Nat' I  Bank  BIdg.,  Agents,  Chicago 
H.  C.  McNair,  Endicott  BIdg.,  N.  W.  Agent,  St.  Paul,  Minn. 


HIGH  GRADE 

CRANE 

AND 

DREDGE 

CHAINS 


Renewals  Reduced 

By  tisini^  our  Staybolt  Iron  made 
by'tKe    Stti  b  bl  eb  in  e    Process. 

SAMPLES    S£NT    FRCE    UPON    R^CQUEST 

REFINED  IRON  (Q.  STEEL  CO..  Pittsburg.  Pa. 


■/  -A 


'■■<  y- 


PASSENGER 


N 


FREIGHT 


CARS 


EXPORT    WORK    A    SPECIALTY 

YORK,    PENNSYLVANIA.,    U.    S.    A. 


y" 


*' GLOBE"     VENTILATORS 

For  Ventilating  Coaches. 

Quaranteed  Storm  and  Cinder  Proof. 

Used  by  Penn.  R.  R.,  N.  Y.  C.  &  H.  R.,  B.  ft  M..  C.  B.  A 
Q.,  N.  Y.,  N.  H.  lb  H.,  L.  S.  &  M-  S.,  C.  R.  I.  ft  P.,  A. 
C.  L..      B.  &  O.,      and  many  others. 


GLOBE  VENTILATOR  COMPANY,    Troy  ,N.  Y. 


Patented  and  Trade-Marked. 


THE   FARLOvv    DRAFT  GEAR      jS^ 


It  saves  lots  of  money  on  repairs  to  springs  and  couplers. 


WINNER  OP  SILVER   HEDAL 
5T.  LOUIS,  1904 


Made  in 

Twin 

Tandem 

5ing!e 

and 
Friction 
Designs 

^11   tests  of   this   year    bave   shown    it   stronger  than    any    other.       It    Is    the    simplest.      Has    no 
riveted    yoke.       Coupler    and    springs    can    be    tak  en    out    and    put    back    in    place    In    five    minutes. 

PARLOW  DRAFT  GEAR  CO.,     General  Offlcefl,  Continental  BIdg.,  Baltimore,  Hd.,  Chicago  Office,  1713  Fisher  Bldg. 
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IMPROVED  "  GINCINNATI " 
STANDARD  SINGLE  PUNCH 
1905  TYPL 

AUTOnATIC  CLUTCH  AND  SHAFT 

Patented  Oct.  4tb,  1904. 

THE  CINCINNATI 
PUNCH  &  SHEAR  CO., 

CINCINNATI,  OHIO. 

BUILDERS  OP  POWER  PUNCHES. 
8HBAR5.  R0LL5  AND  DOUBLER5 


For  Matching  Car 
Flooring,  Ceiling, 
Siding,  Etc. 

To  make  Car 
Door  and  Sash 
Moulding,  Etc. 


The  Shimer 
Cutter  Heads 

5oon  Save  their  Cost 

Sent  on  Trial.        For  particulars  and 
prices^  address 

5.  J.  Sliimer  &  Sons,  Milton,  Pa. 


Over 

25,000 

miles 

in  use 


THE  RAIL  JOINT  CO. 

Qcoeral  Offices  : 
29  Wect  34tb  Street  New  York  City 

Makers  of  Cont'nnous,  Weber  and  Wolhanpter 
Rail  Joints.  Step  or  Compromise,  Girder  and 
Insulating  Rail  Joints. 


r     1 

Write 

Ld- 

for 

wffn 

Cataloc 

i 

P^^^^ 

^^ 

SBLLINQ 

ATLANTA.  GA. 
BALTIMORE.  MD. 
BOSTON',  MASS. 
CHICAGO.  ILL. 
CINCINNATI.  OHIO 
PKNVER,  COL 
NEW  YORK.  N.T. 


AQENCIES 

NEW  OKLRANS,  LA. 
FITTSBURG,  PA. 
PORTLAND. OREGON 
SEATTLE,  WASH. 
ST.  LOniS,  MO. 
Sr.  PAUL,  MINN, 
TROY,  N.y. 


PATENTS 


^UFPUPRnfi.  PAD^CDA'^''^0'*'^EY8  AT  LAW  and 

oncrncnu  &  r AnKcn  solicitors  of  patents 

606  DIETZ   BUILDINC,    WASHINGTON,  D.  C. 

Patent!  secured  promptly.    Reports  rendered  as  to  patcniablllty  valid- 
ity, and  InfrinKCment.    Hand  Book  for  Inventors  sent  upon  request. 


L.  GOES* 

Genuine  Improved  Knife  Handle 

SCREW  WRENCHES. 

Manufactured  by 

GOES  WRENCH  CO.,  Worcester,  Mass. 


■STABLISHeO  ISSS.      REGISTEReO  APRIL  •,  !•••. 
PATCNTCD   4PAIL  SO,  1«95i  AND  MAY   IB,   ttOO. 


m 


A  steel  Bar,  Handle-Frame  and  Ferrule 
one  piece,  rigidly  keyed  to  the  bar,  making  practi- 
cally one  solid  piece  of  metal;  the  ferrule  and 
cup  tip  firmly  securing  and  preventing  the  wood 
sides  from  splitting. 


J.  c.  Mccarty  &  cxx, 

JOHN  H.  GRAHAM  &  GO 
New  York. 


'■1 


Agents 


BALTIMORE 
RAILWAY 
SPECIALTY 
COMPANY 


BALTIMORE 

BALI. 

BEARING 


kd  Sid*  B*aria^s 


The  T.  H.  Symington  Co, 

Selling  Agents 
CAl'v*rt  Bld^..  B»ltimor*,  14«1. 

616-618  R»il'«rm9r  £3KcH»a^«, 
Cl&ica^o 


D' 


d 


PHILADELPHIA 

Reached  best  by  the 

New  Jersey 
Central 


READING      S  ^   S  T  i:  M 
TRAI!i  KYKKT  HOIR  AND  0>  THE  HOI  R 

Fast  Time  Rock  Ballast 

»    Superb  Dining  Service 

STATIONS  IN  NEW  YORK: 
Foot  West  2-v\  St.     Foot  Lil>crt>  St.,  N.  R 


^ 


BOUND  VOLUMES  FOE  1906 
^      ^'    Piice,  $3.50. 

AlfSBIGAV  EKOINEEEB  AlTD  BaILBOAD 
JOUBNAL, 

f    The  Best  is  the  Cheapest 

Silver  Lake  Bell  Cord. 

Mahogany,  Drab,  Fancy  Cottoa. 


.  The  Original  and  Standard 
For  Thirty  Years. 

MANtTFAOTCRED  BT 

SILVER  LAKE  CO, 

HENRY  W,  WELLINGTON  CO.,  Affeat 
Send  for  Sample.  BoStOtl,  MaSS. 
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STANDARD    STEEL    CAR    COMPANY 

NEW  YORK:  170  Broadway.    GENERAL  OFHCES :  Frick  Bldg.,  Pittsburg,  Pa.    WORKS:  Butler,  Pa.      CHICAGO:  Fisher  BIdg. 

STEEL  AND  COMPOSITE 

FREIGHT   CARS 

For  all  Classes  of  Service,  from  our 
Standard  Designs,  or  According  to 
Specifications  of  Purchasers. 

STEEL  CAR  UNDERFRAMES 
TRUCKS,  BOLSTERS, 

BRAKE  BEAMS,  ETC. 

STEEL  MINE  CARS 

of  Different  Designs 

ELECTRIC  R'Y  TRUCKS 

M.  C.  B.  Type  of  ConstructioD. 

Capacity :  24,000  Cars  per  Annum. 

Write  for  Detailed  Information. 


CAR  FORGINGS  OF  ALL  KINDS,  CHAINS,  BRIDGE  AND 

MINE  FORGINGS,  DROP   FORGINGS 


INQUIRIES  DN 

SPECIAL  SMALL  FORGINGS 

SOUCITED 


SEND  FOR 

NEW    ILLUSTRATED 

CATALOGUE 


THE  BAKER  PATENTED  BRAKE  JAW 


STEEL    CAR    FORGE    COMPANY 


GENERAL  0FFICES-II27  FRICK  BUILDIII6.  PITTSBURGH.  PA. 


WORKS-ELLWOOD  CITY,  PA. 


Damascus  Nickel  Bronze  Driving   Boxes   and    Rod 
Brasses  under   Heavy    and    High    Speed    Locomotives 


«/^   AM^ 


25%  in  oil-at  no  time  heat  to  cut  an  axle  or  pin. 

DAMASCUS    BRONZE  CO.,  Pittsburg  Pa 


Pintsch  Light 

THE   NEW    PINTSCH    GAS 
INVERTED  MANTLE  LAMP 

For  passenger  cars  increases  illumi- 
nation over  three  times  with  the 
same  consumption  of  gas — a  revo- 
lution in  train  lighting.  THE 
PINTSCH  SYSTEM  has  been  ap- 
plied to  over  148,000  cars,  6,600 
locomotives,  and  1,900  buoya  in  the 
world.  200  railroads  in  the  United 
States,  Canada  and  Mexico  have 
equipped  over  29,000  cars. 


Steam  Heat 

THE  SAFETY  SYSTEMS  of  di- 
rect steam  and  hot  water  heating 
have  demonstrated  their  reliability, 
efficiency  and  adaptability  in  service 
for  the  past  seventeen  years.  160 
railroads  are  using  these  devices  on 
19,000  cars  in  the  United  States. 
Grand  prize  St.  Louis  Exposition. 

AUTOMATIC  TRAPS 
STRAIGHTPORT  COUPLERS 


The  Safety  Car  Heating  and  Lighting  Company 

i6o  Broadway,  New  York 


Chicago 
Philadelphia 


St.  Louis 
San  Francisco 
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Tilghman's  Improved  Patent  Compressed  Air 

SAND    BLAST     MACHINERY 


//I  use  by  very 
many  of  the 
most  prominent 
concerns  of  the 
United  States, 
including  the 
U.  S.  Navy. 


Send  for 

Illustrated 

Catalogue  on 

Sand  Blast 

Machinery. 

The  only  one  of 

its  kind  ever 

printed, 

Addre«« 


Tilghman-Brooksbank  Sand  Blast  Company,  mTs^anTitrstr^ 


F.  C.  BROOKSBANK    Manager 


PHILADELPHIA,    PA. 


Engineers'&  Draughtsmen's  Supplies 

SOLR    AGENTS    FOB 

Riefler's  Patent  Round  System  Drawing  Instruments 

Ott's    Pantographs    and    Planlmeters. 

nrawing.   Tracing  and   Blue   Print  Papers. 

Drawing  Tables,  Drawing  Boards,  Scales  and  T  Squares. 

Eogineers'  Levels  and  Transits 

Second-hand    Instruments   bought   and    sold   or   exchanged 

for  new  ones. 

The    "Sphinx"    Tape    Repair    Outfit   and    Tape    Splice, 
The  "Sphinx"       Bronze       Tapes  do  not  rust. 

great  savers  of  Tapes.  Send  for  Catalogue  Vol.  263 

F.  WEBER  &  CO.,  1125  Chestnut  St.,  Pbiladeiphia,  Pa. 

n        u  TT  JSt.  Louis,  Mo.,  709  Locust  SL 

Branch  Houses  ^  Baltimore,  Md.,  227   Park  Ave. 


"IXJE    guarantee    this  steam   distribution    in    engines 
^y  .    .;.        equipped  with 

Young  Locomotive  Valves  and  Gear 


YOUNG- nANN-AVERILL  COnPANV 


ORCHESTRA    BUILDING.  168  MICHIQAN  AVE. 


CHICAQO.  ILL. 


SYMINGTON 

JOURNAL    BOXES 

THE    T.    H.    SYMINGTON    CO. 

CALVERT  BLDC.  BALTO.  RAILWAY  EXCHANGE,  CHICACO 


WHY 

Morse  Silent  Chains  I 
Will  Save  Their  Cost 
Within   One   Year 


TTiese  chains  are  constructed 
upon  a  wholly  new  and  orig- 
inal |Drinciple,  the  patents  for 
which    are    owned    and    con- 
trolled exclusively  by  us.    The 
joints    of    the    MORSE    SI- 
LENT CHAIN  are   friction- 
less.      They    require    scarcely 
any  lubrication,  and  can  there- 
fore be  run  at  very  high  speeds 
(2,000  ft.   per  minute)   with- 
out danger  of  throwing  off  the 
lubricant.      Furthermore,    the 
rocker  joint  is  made  up  of  two 
pieces  of  hardened  tool   steel 
so  arranged  that  one  rockg  or 
rolls  on   the   other.     Such   a 
joint  is  well-nigh  indestructi- 
ble, and  will  stand  hard  ser- 
vice for  years  and  years.     Our 
chains,  by  virtue  of  their  fric^ 
tionless    construction,    hare 
maintained    an    efBciency    of 
over    98V»    per    cent.      Ther 
save  POWER,  LUBRICANT 
and  REPAIR  BILLS.    Learn 
the  truth  by  sending  for 

^     CfiJMXKAiE  NO.  7 

I  MORSE  CHAIN  CO. 

I  ITHACA.        .        .       NEW  YORk| 

Licensees  for  Great  Britain  and  Europe : 
The  Westinphouse  B-ake  Comnanv,  Ltd 
I  «2  York  Road,  Kinp's  Cross,  London,  N. 
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POOLE     BORING 


ILLS 


are  especially  adapted  for 
the  heaviest  duties  required 
in  railroad  shops. 

Every  shop  Foreman, 
Master  Mechanic,  Super- 
intendent of  Motive  Power 
and  Railroad  Official  inter- 
ested in  the  reduction  of 
shop  costs  should  investi- 
gate our  claims.  We  build 
the  stiff  est  and  most  power- 
ful mill  on  the  market  and 
will  gladly  send  full  de- 
tails. Shall  we  send 
catalog? 


BUILT  IN  6,  7,  8  AND  10  FT.  SIZES  BY 


The  J.  Morton  Poole  Co.,  wnmington.  Pei..  u.  s.  a. 


AMERICAN  BRAKE  SHOE  &  FOUNDRY  COMPANY 

General    Offices,    MIAHWAH,    N.    J. 
New  York,  I70  Broadway.  Chicae:o,  Western  Union  BIdg. 

RAILWAY  BRAKE  SHOES 

Miscellaneous  Iron  and  Steel  Castings. 

HIGH   SPEED  BRAKES  REQUIRE   STEEL 
BACK   BRAKE  SHOES. 


BACK  CAB  BBOB 


PBRTBCTO  DKTVBB  BHOB 


GARLOCK    AIR    PUMP     PACKING 


Ouannteed  to  gire  absolute  lat- 
itf action. 

In  use  by  largest  railroad  aja- 
tema  in  America. 


Put  up  in  seta  for  immediate 
use;  is  self-lubricating;  works 
without  friction  and  cannot  blow 
or  bum  out.  It  is  long-lived  and 
absolutely  reliable. 


STYLE    2200 


*■*•_  ^^  «  •_    «^  \r  *  -^  ^J   ^^  -    --    - New  York    San  Francisco    Chicago  Hamburg.  Germany 

1.  tie    VvAPfOCK    It  AClVirig    V^OIIl]32lIay^   Pittsburgh    Cleveland  Boston     Philadelphia 


St.  Louis         Denver 


Atlanta,  Ga. 
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Steel  Frame  Box  Car 

Rated  Capacity  80,000  Pounds    -\  •: 


'.X-.  V. 


The  use  of  steel  in  the  construction  of  not  only  the  underframe,  but  also  in  the 
upper  framing  of  box  cars,  is  becoming  more  and  mqre  of  a  necessity.  The  steel 
construction  adds  greater  strength  and  life  to  the  car,  and  the  scarcity  of  large 
lumber  for  sills,  etc.,  demands  the  use  of  other  material. 

Steel   Freight  and   Passenger   Equipment 

/^i<':r^W-^:\  •  '  Of  Every  Type  ■•  v';;;   .  .:.;x  '■'■'^■■''i 


'"■-  -♦■-.''<*  '. 


'■y",'  ■  '■         i: 


''-.^M^,m:s-W:  pressed  steel  vi^-?^-:. 

TRUCKS,  BOLSTERS,  BRAKE  BEAHS,  SIDE  STAKES,  CORNER  BANDS 

.  ..:mcMr::i  5  p e  c  i  a  lt  I'E  Sj::m       .;.:  ,>m 

PRESSED  STEEI^  CAR  CO. 

OFFICBd:  Pittsburgh    New  York  Chicago    Atlanta    London    Mexico  City     Sydney,  N.  S.  W. 
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General  Electric  Company 

Automatic  Motor  Si^^naU 

on    Baltimore  &   Ohio   Lines 


-^  '   ■ ^  :    V  •  ' 


Twenty-five  General  Electric  AUTOMATIC  Three- Position 
riotor  Signals,  with  latest  improved  mechanisms  were  put 
into  commercial  operation  between  Relay  and  Baileys  in  July 

The  result  of  their  first   four   months'   operation  is   as   follows: 

Aus^ust 93,994    movements ;    no  failures 

September 92,640   movements;    no  failures 

'  October 91^100   movements;   no  failures 

November 90,978   movements ;    no  failures 

Total 368,712   movements;    no   failures 


Over  one  hundred  Distant  Motor 
Signals  of  the  same  design  in  use 
on  these  lines  are  giving  equally 
favorable  results. 


Direct-connected  Two  or  Three- Po- 
sition Motor  Signals  with  independ- 
ent mechanisms  can  be  supplied 
promptly  from  stock. 


The  General   Electric  Signal  Relays  fulfill  all  of  the 
latest  requirements  of  The  Railway  Signal  Association 

Prompt   deliveries   of   Relays  Prompt   deliveries   of  Signals 

Prices  and    Particulars   on    Application 

1167 


■■>.:,'-<.'■  ;■,■-.. 


K   ••* 


New    York    Office 
44    Broad    5treet 


Principal    Office 

Schenectady,  N.  Y. 


Sales  offices  in 
all    large    cities 


AMERICA2T   ENGINEEH    AlH)    RATLKOAD    JOURNAL. 
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11 BEGKER-BRAINARD 

PUNER-TYPE  MILLING  MiCHINE 


is  as  indispensable  in  a  railroad 
shop,  factory  and  manufacturing 
plant  as  the  power  that  drives 
them.  If  you  could  see  the  way 
this  machine  is  made,  the  variety 
of  work  it  can  handle,  its  ease  of 
operation  and  its  time,  money 
and  stock  saving  appliances  and 
improvements,  you  would  say  it 
is  pre-eminently  a  Planer-Type 
Milling  Machine  of  the  most 
advanced  type.  Its  use  increases 
production   and   decreases    cost. 

\_^-\''^r:'.  "Write  for  catalog.    It  will  give       •   - 
you  dimensions,  etc. 


26  In.  S  82  !».  xlO  rt  Flaner  Type  Mtlllt«f:'Ma<^)B«. 

BECKER-BRAINARD  MILLING 
I  IMCHINE  COMPANY 

**     HYDE  PARK,  MASS.,  U.  S.  A.    i  ^ 


Branch   Offices:    ■  '.:-. '^'^ 

5.      -    *         -     ■ 

The  Bourse.  Philadelphia,  Pa.  " 
Williamson  Building,  develand.  Ohio. 


/  :..,..,:....    ^^^^ 

VENTILATIOI*^ 


AND 


HEATING 


BY  THE 


Sturtevant  System 

v.;  ::      Assures  a  pure,  healthy  atmosphere  which  may  be  main*  ;;  / 
-;    :  ;  -  tained  at  a  constant  temperature  regardless  of  the  weather  "^: 

B.   F.   STURTEVANT  CO..  Boston.  Mass. 


NEW     YORK 


Oei\«ral  Oflic*  and  V^orks,   Hyd* 

PHILADELPHIA  CHICAGO 


>*rlc,  Mass. 

CINCINNATI 


LONDON 


Designers  and  Builders  of  Heating,  Ventilating,  Drying  and  Mechanical  Draft  Apparatus;  Fan  Blowers  and  Exhausters; 
Rotary  Blowers  and  Exhausters:  Steam  Engines,  Electric  Motors  and  Generating  Sets;  Pneumatic  Separators.  Fuel  Economizors- 
Forges,  Exhaust  Heads,  Steam  Traps,  Etc.  410 
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lAV,  ."  ,•■ ' 


=;=== 


1. ■■./,■■.■.■■:■.,.' v. 


V.     >•  •';;..■ 


».. ■•••'>■.  .■ 


'-<     ■.::• 


^-i% 


Qmml  Hedriic  Omipany 


>  :' 


■:.-^  :■■,-. 


Aiitomatic^^^  M  Signals- 

Baltimore   &    Ohio    Lines  ^^^^^^^^^^^^^^^^^    ■  : 


on 


-i.j  •'•■'.'*  ,/>"•■■."'. 


-r — >   "f 


?'  -T^'. 


^ 


.V 


»f  -— 


'  i«- 


:J-. 


;J  f. 


Twenty =five  General   Electric    AUTOMATIC  Three- Position 
riotor  Sijfnals,  with  latest   improved  mechanisms  were 
into  commercial  operation  between  Relay  and  Baileys  in 

The  result    of    theii\uir>t    four    months'    operation    is    as    follows 
-:.:....  Aujfust   ..  .^  .V. .......  93, <)94    movements;    no    failures 

'^■Kr-:'' -k'- ■'"'''  ■^■'.       <^eptember  . . . . , ., . .  V2,640    movements;    no    failures 

r:'^i.if.-''^''-^'^/    October  ......,!.::,.  91,100    movements;    no    failures 

">';;  .:,v.v       November..., 0().07S    movements;    no    failures 

:.  ^.:;.':;  .'  .;  r  .  ;      ,  ;     Total 368,712    movements;    no    failures      •  ,' 


Over  one  hundred  Distant  Motor 
Signals  of  the  same  desiv^n  in  use 
on  these  lines  are  giving  equally 
favorable  results^       ■ 


V.  Direct-connected  Two  or  Three-Po- 
J?.sition  Motor  Signals  with  independ- 
1  ent  mechanisms  can  be  supplied 
;•  promptly  from  stock.    :^-^      ■'     ■  ; 


• :/    The  General    Electric  Signal  Relays  fulfill  all  of  the   >  v^'  , 
v;,^  latest  requirements  of  The  Railway  Signal  Association  ;;^;  ^^ 

Prompt    deliveries   of    Relays  .■-:'-       Prompt    deliveries   of   Signals    r'- 

■■^-  '[y[>^[}.-'^^,/_.-::  ^-'.f.  .::■■:■'■  Prices   and    Particulars    on    Application        -  •       "    HP -4' '  '^'^  V   ; 


New    York    Office 
44     Broad     Street- 


Principal    Office 

Schenectady,  N.  V. 


■.'<■ 


/•■!-■  •" ; ' ;   •■" 


,  ♦■  ■  •.■  -.v. 


■<^  ■:.■-■: 


SalesXgffices  in 
all    large   cities 


■■I'  ■; 


AMERICAN"   EXGTXKER    AXB  1?An.l?6 AD    JOTJRXAIa 


'■-"■'■.-'•  '^-' 


a 


THE 


BEiER-BRAlNARD 

PlANER-frPE  MILLING  MMNE 


:  ,  is  as  indispensable  in  a  railroad 
■shop,  factory  and  manufacturing 
:  Aplant  as   the   power  that    drives 

them.     If  you  could  see  the  way 

y  -  this  machine  is  made,  the  variety 

•    of  work  it  can  handle,  its  ease  of 

.y operation  and    its    time,    money 

;   and  stock  saving^  appliances  and 

improvements,  you  would  say  it 

^;  is  pre-eminently  a    Planer-Type 

^  Millings    Machine    of    the    most 

advanced  type.  Its  use  increases 
■  [production   and   decreases    cost. 

'/'-■}  '-.=":  :^  Write  for  catalog.    It  toiU  give  '     \  ' 
''  '■':  ■'Si<'.-'Voii  dimensions,  etc.     -v^.  ■  C  V  '. 


KckER-BRAINARD  MlillNG 

f  ifliiiACHiNE  ;;t()^iPANV|g| 

;J     HYDE  PARK.  MASS..  II.  S.  fe:.PS 


Branieli01&cea:''\\»    ■;->;' 

The  Course,  PUiladeiplila.  P*.-^      '   V  ■" 

Viiliamson  UurUink  CleveUtid.  Olit?.' 


.-.'■■•    r' ' 


r  ^  ■■ 


VENTILATION 


AND 


HEATINGr 


BY  THE 


'f.'f^^:VS^'/:V]     Assures   a   pure,   healthy  atmosphere  which   may  be   main-'    '"  ^r  ,:;iv'^;^"!-v 
■ ;  ;  .■' y;^^-    ;  V     tained  at  a  constant  temperature  regardless  of  the  weather         "    V  aS^'?> 

B.   F.   STURTTEVANf   CO..  Boston,  Mass. 


NEW     YORK 


General  Offic*  »xvd  WorKs.   ify«|*  FmrK,   Mass. 

PHILADELPHIA  '    "- >  '  CHICAGO       ,"   V-     ;;:        CINCINNATI  :..fr    '■'"■<    LONDON 


.■  -i-  liesigucrs  and  ninldcr:^  of  Utating,  Venti latins;  Drying  aad:  Mechanicar  Dfaft  Apt«iRitu«-:  Fai»  RU)wo**-ar>d  Exhausftfts; 
Rn'TJfr  ninviTrs  ami  Kxltnti-tfTs  ;  Steam  Ensities,  Eijectric-  Motoirs  and  Gcn<?fai4tog  fW-is  ;  Pijv'Aiiu»tU;'Sei>arat«>rs/.if«el  ErWMmii2«-.r»- 
Fin^os.  Kxha  list  Ueiu'ls.jsi  film  Tmits.  fibv  ■..:/,/:  ■:,/•■  ..;  ^      •;.-;; ,.-      .  —    .  ;.  ;.\:  ..        -•   ■■:■"'   •     "•::     - ''     '   410 
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**ONLY    THE    BEST    IS    THE    CHEAPEST/' 


MAGNUS 

METAL... 


Meets  All   Hifi:h-Grade   Requirements. 


IT  IS  THE  STANDARD  METAL 


For  Locomotive  Wearina:  Parts, 


f  .■:-  •:•■.■ 


AND 


JOURNAL       BEARING 


ivy 


nger    Car    Servloe 
IsHt    Car    Sorvloe 


MABNUS  METAL  COMPANY 


f 


No.  612  RdeUty  Trust  BIdg.,  Buffalo,  N.  Y.  Ill  Broadway,  New  York. 
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..-yn,^^^^^^^  M.   C.   B.  Association 

;    ■     ''  :^  recommends  a 

KNUCKLE    dPENBR 

'•  Which  will  throw  the  knuckle  completely  open  and  operate  under  all 

:  \v  Jv     conditions  of  wear  and  service."  :■  v;  ,  -  ■' 

This  recommendation  exactly  describes  the  operation  of  the         '"V-    -''-''''''^rt^'H^v^:: 

WPMl'Wi  T  T  ' '  C  O  U  Ft  E  R    'V'' 

With  the  Pitt  Coupler  the  switchmen  will  never  be  obliged  to  reach  in — on  sudden 
impulse — at  the  last  moment,  and  when  the  car  is  in  motion,  to  open  the  knuckle  by 
hand.      :?•■>^^^V>-^•-.:^^^.  ■.-.  ■■;^:a;:-,:.v<>  :■:-:: y  .-■:■- ^y- 

The  "  Knuckle  Opener  "  in  the  Pitt  Coupler  is  positive  in  operation  and  pushes  the 
knuckle  open  to  its  fullest  range  of  movement  either  from  a  fully  closed  position  or  from 
any  partially  open  position  regardless  of  rust,    ^j:  .;  /:/  n^    -.  />.:  ^ 

'y^':y.<:yi':yy-y.,,.'.yy  Manufactured  Onlj  bj     v'''Kv-'"-'..   '.';>■''■- *'"'■■  '':''"^-''[^-^  ' 

The  McCONWAY  &  TORLEY  CO. 

'^' ■"  '^'y:iW-  PITTSBURGH.    PAr^-#r^^-K:^S:^;:f 


-/ K    :>         Equip  Your  Machines  with    v- 

Davis  Expansion  Boring  Tools 

And  Reduce  the  Cost  of  Your  Car  Wheel 
and    Axle    Work    25    to    I  GO    per    cent. 

These  tools  will  be  sent  to  you  subject  to  30  days*  approval.  :-_•■•.::.• 

They  are  being  used  and  recommended  by  the  majority  of  the  leading  Railroads  and  Car  Building  Com- 
panies throughout  the  United  States,  Canada  and  MexUsKi  y    \^.j,  v^  ,  .:  ::  i         :,%.  --■■.::■  '<:-v' 

It  will  pay  you  to  investigate  this  matter.  .-..  r'^''^:M^%''''^ <-■'■■■  S--:'y- 1  ^      '"  y'::-^^^},' ': 

Write  for  particulars,  '''''y^\''--'^'i\:^y.-f :■■''■:--'■  ■'■■  /       i^.:-s.:.\  i^;-.  >  ■ 

Davis  Expansion  Boring  Tool  Co.,  1^' l ou^i^s "* o^ 


Shop   Prpduction   Improvement 

One    of    the    most  important  problems -now    before)  our    motive 
power  officials. 

It  will  pay  you  to  follow  closely  our  articles  on  improved 
methods  of  shop  practice^  operation;  up-to-date  machine  tools 
and  equipment. 
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T" 


TO 


N  (BINE  5 


Unsolicited    Praise 


Parrand  Bros.,  proprietors  of  the  Lakeside 
Stock  Farm,  Oolon.  Michigan,  write:  "Our 
engine  baa  run  nine  years  without  trouble, 
but  all  macbisery  Is  bound  to  wear  out" 
They  then  ask  for  platinum  with  which  to 
tip  the  electrodes. — a  trifling  and  inexpen- 
sive repair.  Nine  years  and  Just  beginning 
to  need  attention.  The  average  life  of  the 
cheaper  makes  is  about  five  years.  There 
Is  a  moral  In  this  for  the  prospective  buyer. 
— Get  the  "Otto"  for  long  life,  and  no 
trouble. 


WQ 


m 


O 


OTTO  GA5  ENGINE  WORKS,  Phila. Pa. 


STANDARD  DF  THE  WORLD 


OUR    FORM    I    MOTOR 

MAY    BE    RUN    WIDE    OPEN    OR    CLOSED 
TIGHT     AGAINST     FILINGS    AND     CHIPS. 


{Note  attached  md  thUld*.) 


For  this  and  other  good 
reasons  the  Form  I  motor 
is  the  ideal  motor  for 
railway    machine    shops. 

^  ^  ^ 

Our    Machine    Tool  Bul- 
letin No.  64  B  will  be 
sent  on  request. 


0~  COMPANY  ^^ 

MANUPACrrURERS    AND    ELECTRICAL    ENGINEERS. 

AMPERE,  N.  J. 


Built  for  Hard  WorK 

The  very  best  materials  are  put  into  Armstrong's 
Pipe  Threading  and  Cutting  Machines,  and  the  best 
workmanship  put  on  them. 

They  are  strongly  built  to  withstand  hard  usage,  but 
they  are  light,  compact  and  powerful. 

It  will  pay  you  to  investigate  the  advantages  of  Arm- 
strong Machines.    Send  for  illustrated  catalog. 

O^  ArmmtTon/i  Manufacturing  Co. 
278  Knowlton  St.  Bridgeport.  Cobb. 


RAIL  Sand  EQUIPMENT 

Bought  and  Sold 
SUPPLY   CO.  in  ST.  LOUIS 


i^NLY  one  grade  of  Air 
Brake  Hose  is  accept- 
able to  any  railroad — with 
not  a  few  users  it  is  called 


GOODRICH 


Manufactured  by 

The  B.  F.  Goodrich  Co. 

AKRON,  OHIO 

The  lartest  and  best  equipped 
rubber  factory   in  tlie  worid. 


BLACK    GIANT 

Front  End  Enamel 


A  thin,  glossy  black  paint, 
easily  applied.  A  small 
quantity  covers  a  large 
surface.  It  does  not  scale 
or  crack,  but  eventually 
turns  to  a  powder  which 
can  be  brushed  off  down  to 
the  bare  iron. 

Guaranteed    to   last     lo 
days  to  2  weeks. 

In  use  by  L.  S.  &  M.  S.  Ry. 
Samples  for  test  on  application. 


The  Swift  Paint  Co. 

Wade  Buildiag,  Cleveland,  Ohio 
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If 


SPECIFY 
riR.£riGHT 


Protect    Yotir    Structures    From 


■•.•:••"  i". 


FIR  E 

WITHOUT    COST 


«  p  c  c  I  r  T 

riRKFIGHT 


iy.-.:  :* 


Specify  FIREFIGHT  PAINTS  for  your  wooden  bridges,  trestles,  section  bouses,  station  buildings,  shops,  etc.  Our 
paints  positively  prevent  ignition  from  combustion,  electric  flash  or  any  other  cause  wherever  applied.  Costs  no 
more  than  any  other  good  paint,  and  covers  more  surface  to  the  gallon  than  other  paints  on  the  market 

Not  to  be  confused  with  so-called  "Fireproof"  paints.  FIREFIGHT  is  a  fire-retarding  paint — prevents  spreading 
of  the  incipient  blaze,  and  is  a  100-per  cent,  safeguard  to  any  wooden  structure.  Test  shingle  sent  FREE  to  any 
address. 


SPECIFY 
FIREFIGHT 


FIREFIGHT   SALE5    COMPANY 


Diamond   BanR  Bld^., 


PITTSBURG,  FA.,  U.  S.  A. 


SPECIFY 
FIR.KFIGHT 


ALPHABETICAL     INDEX    TO    ADVERTISERS. 


.    J-.  '<■.:■:■■  •>    y  .•    -S-n. 

Acme    Machinery    Co 48 

Adreon  &  Co 27 

AJax    Manufacturing    Co 32 

Ajax   Metal    Co 52 

American    Steel    Foundries....  3 

American  Tool  Works  Co 4 

American    Balance   Valve   Co. .  38 

American  Blower  Co 52 

Am.  Brake  Shoe  &  Foundry  Co.  12 

American    Locomotive    Co 34 

Am.  L.OCO.  Sander  Co 21 

Amn.   Nut  &  Bolt  Fastener  Co.  39 

Amn.  Steam  Gauge  &  Valve  Co.  45 

American   V'alve  &   Meter  Co.  .  52 

Am.  Wood  Working  Mch.  Co..  6 

Aaucx   Hotel   Co 38 

Armstrong   Mfg.    Co 18 

Arnold  Co 26 

Ashtou    Valve   Co 26 

Atlantic    Equipment    Co 24 

Aurora  Metal  Co 2 


Baeder,    Adamson    &    Co 1 

Baltimore  Ry.   Specialty  Co...  9 

Baldwin    Locomotive   Works...  34 

Baltimore  Railway  Specialty  Co  9 

Becker-Brainard  Machine  Co. .  13 

Bement,     Miles    &    Co 5 

Bettendorf  Axle    Oo 35 

Bickford    Drill   &   Tool    Co 4 

Bignall   &    Keeler   Mfg.    Co 25 

Billmeyer    &    Small 8 

Boston    &   Maine    Railroad....  44 

Bourse,     Philadelphia     49 

Bowser    &    Co 27 

Brown  Hoisting  Machinery  Co.  3 

Bdg'pt  Safety  Emery  Wheel  Co.  29 

Buda  Foundry  &  Mfg.  Co..l  &  21 

Butler  Draw  Oar  Attach.  Co. . .  42 


Card  well  Mfg.   Co.  .  J-^'.: 52 

Carey    Mfg.    Co.,    Philip 27 

Chicago  &   Alton   Railroad 41 

Chicago  Car  Heating  Co 21 

Cincinnati    Planer   Co 25 

Chicago  Pneumatic  Tool  Co.  .  .  48 

Clnn.   Punch  &   S.   Co.,..>-i,..  9 

Cincinnati    Shaper  Co. ...... .  48 

Cleve.  City  F.  &  I.  C 1  &  26 

Cleve.  Car  Specialty   Co 36 

Commonwealth  Steel   Co 1 

Con.  Ry.  Elec.  Light  &  Equip  Co  37 

Coes  Wrench  Co 8 

Crane   Co 21 

Cresson  Co.,  George  V 2 

Crocker-Wheeler    Co 18 


Paob. 

Damascus  Bronze  Co 10 

Darby,   Edward   &   Co 29 

Davis    Expansion    Boring    Tool 

Oo ; 17 

Dearborn     Drug     &     Chemical 

w  0  riCs     ■•••••••••••••••«.•  JL 

Detroit    Lubricator    Oo..,v^..  44 

Devoe.   F.  W.   &   Co.. *,;;■.!  &  27 

Dickinson,    Paul 52 

Dixon,   Jos.,   Crucible  Co 47 

Duuer   Company. ..*.*.,.i,:*>«^  37 

Enterprise  Ry.  Equipment  Co.  27 
Erie  Heating  Co 36-41  &  43 

Fairbanks    Co. .  ..•.■...'.".  .v. v*'  *5 

Fairbanks,  Morse  &  Co 40 

Falls    Hollow    Staybolt    Co 31 

Farlow    Draft   Gear   Co 8 

Fibre  Conduit  Co 21 

Flannery  Bolt  Co 33 

Faessler,    J 38 

Finefight  Sales  Co 19 

Franklin  Mfg.  Co 48 

Franklin    Ry.    Supply    Co 37 

Frost   Ry.    Supply   Co 1 

Galena  Signal  Oil  Co. . .  .j-.i'.k  29 
Garlock    Packing    Co....../..   12 

Gen.  Elec.  Co 14 

Gisholt   Machine  Co 40 

Globe  Ventilator  Co 8 

Golden-Anderson     Valve     Spe- 
cialty  Co .....•;  49 

Goodrich,  B.  F.,  Co 1& 

Goodwin  Car  Co ••i,,,  38 

Gould    Coupler   Co 42 

Greene,  Tweed,  &  Company.  .  .  26 
Grip    Nut   Company..,.....*.,.  47 

Hammett,    H.    O 62 

Hancock  Inspirator  Co. . ... . . . 

Hartshorn,  Stewart  ^v*..  •>#.•«  44 
Hendrick  Mfg.  Co. ..  i  .'..>..«  88 
Hunt-Spiller    Mfg.    Corp.>>,..  27 

Independ't  Pneumatic  Tool  Co.  27 

Jeffrey  Mfg.  Co,y#V»4-V;»i«i«>"i-  49 
Jenkins  Bros  ...«#«•«>.* •«<>.«V  26 


Kennlcott  Water  Soft.  Co.. .  1  A  7 
King-Lawson  Dump  Car  Co...  27 
Krupp    (Prosser   &    Sons) 34 

Lima  Loco.  &  Machine  Co. ... .  60 

Long   &  AUstatter  Co........  61 

Lowe   Bros.    Company.  ..,.><■.!«  29 


Magnus    Metal    Co 18 

Maine    Central    R.    R. 42 

Mamolith  Carb.  Paint  Co 6 

Manning,   Maxwell,   &   Moore..    31 

Marls    Bros    45 

McConw^ay  &  Torley  Co 17 

McCord   &    Co 1 

McKlm  &  Company 48 

Merrill  Brothers   1 

Middleton  Car  Works 37 

Monongahela   Iron  &  Steel  Co.     8 

Morse  Chain   Co 11 

Morse  Twt.   Drl.  &  Mach.  Co..      8 


National    Mai.    Cast.    Co 62 

Nathan  Mfg.  Ce. . ............  31 

New    Jersey   Tube    Co. .......  26 

Newton    Machine    Co 31 

Nicholson    File    Co.  .i^wiv....  26 

Nlles    Tool    Works.. :..i;^...,  6 

Nolan,   Thomas , . .V. . .  ♦ ; .  21 

Norton    Co 51 

Norwalk  Iroa  Works. , 49 


Otto  Gas  Engine  Co.ii^S.:i^.   18 


Pennsylvania    Railroad    .,  i..»  " 

Phoenix  Car  Spring  Co 2 

Pittsburgh  Spring  £  Steel  Co..  31 

Pond  Machine  Tool  Co 6 

Poole,    J.    Morton 12 

Poor's  Manual  of  Railroads. . .  24 

Porter  Co.,  H.   K. ..»,..... i^..  35 

Powell  Co.,  Wm.......... ...  35 

Pratt  &  Whitney   Co 6 

Prentiss  Clock  Improvement  Co  38 

Pressed  Steel  Car  Co IS 

Prosser.   Thomas  &  Sen;...,.  34 


Queen  City  Mach.  Tool  Co.  .  .  .      2 
Qulncy.  Manchester.  Sarsest  Co.  38 


Ralston    Car   Oo. ..  ..i. ...... .  35 

Railway    Materials    Co 1 

Railway  Steel  Spring  Co. 23 

Rail   Joint  Co 9 

Refined  Iron  &  Steel  Co.. 8 

Republic   Ry.  Appliance  Co...  52 
Ridgway    Dynamo     &     Engine 

Co V 

RIehle  Bros.  Test  Machine  Co.  3 

Rogers    Ballast    Car   Co 48 

Rogers    LocomottTo    Works...  89 


Safety  Car  Ht  ft  Light  Co 10 

Sager  Drill  Socket  Co 44 

S.   Severance  Mfg.   Co 1 

Sellers,    William  ft  Co 2 

Shaw  Electric  Crane  Co 81 

Shelby  Steel  Tube  Oo.i,,^,*,,.  S4 
Shepherd  ft  Parker   .........     • 

Shlmer  ft   Sons.   8.   J 9 

Sliver.  Lake   Co 9 

Smith  Co..  Cbas.  G 33 

Smith.    Robert  C..*.*.*i.«i*..  60 
Spencer,  Otis  Co. ...... . ". . . . .   62 

Standard  Coupler  Oo 23  ft  26 

Standard   Ry.    Equipment  Co. .   62 
Standard    Roller   Bearing   Co.  .    81 

Standard  Scale  ft  Sup.  Oo 27 

Standard   Steel   Car  Co 10 

Standard    Steel    Works 34 

Standard   Tool    Co 46 

Star    Brass    Mfg.    Co 44 

Steel  Car  Forge  Co 10 

Sterling  Emery  Wheel  Mfg.  Co.  46 

Sturtevant  Oo.,    B.    P 15 

Swift    Paint    Co w*A*,..J«: 

Symington.  T.  H.  Co..'.vi,»;v  Jfev 


TafT,   David  P.  ...."-*>;";; ',,V,. .  M 

Thompson,    C.    A....... M 

Tllghman-Brooksbank        Sand 

Blast    Co 11 


Underwood   ft   Co.,   H.   B S 

United  SUtes  Elec  Tool  Co. ..     2 
U.  S.  Metallic  Packing. »». 4,..  88 


Vulcan  Iron  Works. 


■  '«!•■•'-••«.    ^^k' 


Warner  ft   Swasey  Co.^..w»«,  M 

Watson-Stillman    Be 

Waugh    Draft    Gear    Oo 1 

Weber  ft  Compaay u 

Wler   Prog    Co 48 

Wellington.   Henry  W 8 

Westlnghouse   Air   Brake  Oo. .  22 
Westlnghouse    Electric    ft    Iftg. 

Ca    1  ft  23 

Wostem   Ry.    Equipment   Co. .  1 

Whlton    Machine    Co 4f 

Wllmarth  &  Morman  Co 40 

Wood,   a     8 88 

Worcester  Machine  Screw  Co. .  K 


Zelnlcker.  W,  A..  8i9«ty  Ot. . . 
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ALL   BUSINESS   MEN 

Should  make  a  through  investigation  of  the  paid 

circulation  of  papers  they  advertise  in  and  insist  ,  -I 

on    seeing    the     printed    subscription    lists.       If  --^^M: 

advertising  would  be  placed  as  carefully  and  as  -5J^£?{| 

,'a'.     .  ■.     ■  -         ***'-■ 

systematically    as     t)\e     purchasing    of   supplies'  ^^^ 
there  would   be    no    money  spent    in   injudicious  "•^'' 
advertising  and  good    results   would    be  sure   to 
follow.      Ask  to  see  the  subscription  list  of  the 
American     Engineer     and    Railroad    Journal. 
Inspection   of  this    list    will   absolutely  prove   to 
you  that  the  majority  of  the  people  who  buy  for 
American  and   Foreign    Railroads  subscribe   for 
and  read  this  joufnal.      This  you  have  a  right  to 
know  as  a  buyer  of  advertising  space  and  we  are     v- 
always  ready  and  most  willing  to  show  our  sub-     -., 
:Scription  list  to  any  advertiser.  ;  ^r^^gr^-^ 

The  Oldest  Railroad  Journal  in  the  World 


ESTABLISHED    IN     1632 
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CHICAGO    CAR    HEATINC    COIVIPANY 


VAPOR    SYSTEM 
CAR    HEATING 


Direct  Steam  Heat  without  any  pres* 
sure  on  the  radiating  pipes.  Pressure 
retained  in  train  pipe.  Considerable 
less  drain  on  the  locomotive. 


RAILWAY    EXCHANGE,    CHICAGO 

Eastern  Office 
170  BROADWAY,     -     HEW  YORK 


ORANGEBURG 


FIBRE  CONDUIT 

FOR  UNDERGROUND  SYSTEMS 

THE    FIBRE    CONDUIT    COMPANY 


Write  for  Catalogue. 

Boston   Office-  110  State  St. 


ORANGEBURG,  N.  Y. 

Chicago  Office,  1760  Monadnock  BIdg. 


!••«. 


THOMAS    NOLAN 

•woosaaoN  to 

Charles  F.   Ketcham  A   ^o. 

STATIONERS, 

EMCINFER8'   MATERIALS. 
28    CEDAR    STREET  NEW    YORK 

SEND     FOR    CATALOG. 

ISTER  MACHINE  SCREW  Ca 


Sectional  Vieir  of  Buda 
Ball- Bearing  Jack. 


BUDA 

L  -  B  E  A  R  I 
JACKS 

/  FOR  CAR  SHOPS,  ENQINES.  WRECKINQ 

OUTFITS   AND  QENERAL  USE 

In  the  manufacture  of  our  jacks  we  employ  only  the  best  grade 
of  material  throughout. 

We  invite  comparison  between  our  jacks  and  those  made  by 
others. 

Examine  the  material  of  the  working  parts. 

Examine  the  workmanship. 

Test  Buda  jacks  in  any  way  you  like  and  you  cannot  fail  to 
oe  convinced  of  their  excellence. 

We  make  them  for   all  purposes  with  capacities  ranging 
up  to  50  tons. 

Remember  that  the  quality  of  our 
jacks  is  guaranteed  to  the  buyer. 

Cone  -  Bearing   Jacks 

For  car  insjiecttii*s'  use.  These  jacks 
save  their  cost  in  a  short  time.  They 
are  easy- working  and  rapid. 


WRITE  FOR  CATALOGUE 


The  Buda  Foundry  &  Mfg.  Co. 


Main  Office,  CHICAGO 
New  York.  26  Cortlandt  St. 


Works,  HARVEY.  ILL. 
St.  Louis,  Frlsce  Bldg. 


Sectional   view  of 

Buda  Cooe- Bearing 

Jack. 


MAMFACTI  KKK-.  i  >h 

Set.  Cap  >nd  Manhine  Sccw  Studi,  Is. 


SANDERS 

American  Locomotive  Sander  Go. 

PHILADELPHIA  &    CHICACO 


VALVES 


AXD 


FITTINGS 


-'■  For  Every  Pressure 
•.  acd  Every  Purpose 


Steam  Specialties 

STEAM  TRAPS,  STEAM 
AND  O I  L  SEPARATORS, 
AUTOMATIC  VALVES,  Etc. 


pRANE    CO. 

,i>  CHICAGO 

ESTABLISHED     1865 


WILL 
PAY 


^(Jeach 


For    JANUARY   and 


EACH    NOVEMBER  Papers,  1903 
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"ET" 


Engine 

and 
Tender 


Brake  Equipment 


The    Distributing    Valve,    the    most    important    part    of    the 
E3T  Equipment. 


'-«■-■ 


Combines  many  functions  with  simple  mechanism. 


Note  bow  operating  portion  of  the  Distributing  Valve  can  be  dls- 
connected  without  brealiing  pipe  connections. 


ECONOIVIY.  It  simplifies  the  engine 
and  tender  brake  equipment,  material- 
ly reducing  the  cost  of  maintenance. 

SAFETY.  It  largely  increases  the 
flexibility  and  safety  of  operation, 
particularly  in  heavy  freight  trafi"ic. 

BRAKING  POWER  It  gives  abso- 
lutely definite  braking  efl'ect,  at  all 
times  in  all  brake  cylinders  alike, 
irrespective  of  num  ber,  size,  variation 
of  piston  travel  or  leakage ;  and  the 
maximum  braking  power  mstantly  in 
emergencies. 

REAPPLICATIONS.  The  number  of 
consecutive  reapplications  is  limited 
only  by  main  reservoir  and  pump 
capacity. 

OPERATION.  Locomotive  brakes 
can  be  operated  independently,  or  in 
conjunction  with  train  brakes,  at  will, 
a  feature  especially  advantageous  in 
freight  and  switching  service. 

The  E  T  Brake  Equipment 
is  a  profitable  investment. 


The  Westinghouse  Air  Brake  Co. 


The  Air  Brake  Builders 

Boston.   638  Exchange   Bldg. 
Buffalo,   774  Ellicott  Square  Building 
Chicago,  1545  Railway  Exchange  Bldg. 
Cincinnati,    1111    Traction    Building 
Cleveland,   1007   New  England  Building 


General  Offices,  Pittsburg,  Pa, 


Columbu.s,  1132  ColumbUHSav.  &  Trust  Bldg  Richmond,  804  American  Nat.  Banlc  Bldg. 

Denver,  004  Majestic  Building  St.   Loui.s,  1932   North  Broadway 

I>5s  Angeles,  527  South  Main  Street  St.    Paul,  634  Endlcott  Building 

M<'xico  City,  Mex.,  4 '^  Calle  de  San  Diego  San  Francisco,  13th  St.  and  Broadway, 
New   York,   2014  Trinity  Bldg.  Oakland,  Cal. 


FOR    CANADA— CANADIAN    WESTINGHOUSE    CO.,    Ltd.,    HAMILTON,   ONTARIO. 
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Motors  For  Machine  Tools 

Common  Sense 


Westinghouse  Type  S  Motor  Driving  Sliears. 


tells  you  ttiat  a  common  motor  can 
only  give  common  service.  To 
secure  uncommon  service  a  motor 
of  uncommon   quality  is   required     /= 

*'Westinghouse  Quality" 


We  make  all  kinds  of  motors  for 
all  kinds  of  work.      ^ 


Westinghouse  Electric  &  Mig.  Co. 


Address  nearest  District  Office 

Atlanta  Buffalo                       Claveiaad                  Detroit 

Baltimore  Ctiicago                      Dallas                        Los  Angeles 

Boston  Cincinnati                  Denver                        Minneapolis 

Canada:  Canadian  Westingliouse Co.,  Ltd.,  Hamilton,  Ontario. 


PITTSBURG,    PA. 


New  Orlean*:  ,.     ;.  Ptttsburf  San  Francisco 

New  Vorlc  ■     :  .5t.  uouls  Seattle 

Pliiladelplila  Salt  Lake  City         Syracuse 

Mexico:  a.&  O.  Branlff  &  Co..  City  of  Mexico. 


.y    .■  ■  v>  .-. 


To  Railw^ay  OflQcials:        ft^^^^^ 

Have  you  seen  our  model  testing  machine,  which  shows  graphically  and  con- 
vincingly the  increased  absorption  of  energy  by  our  Sessions-Standard 
Friction  Draft  Gear  over  spring  gears,  either  tandem  or  twin  ? 

If  you  have  not,  and  would  like  to  see  it,  please  write  us,  and  we  will  send  a 
representative  to  show  it  to  you. 

This  testing  machine  is  a  revelation,  and  its  demonstrations  go  to  the  very  root 
of  the  draft  gear  question.     Seeing  is  believing.   ^^^^^^^^^^^     -  '  -  ^ 

If  you  write  us  as  the  result  of  seeing  this  advertisement  in  this  paper,  kindly 
mention  the  fact. 

STANDARD     COUPLER    CO.»    160   Broadtwayr  New  York 


Springs 
Steel  Tired   Wheels 


Railway  Steel = Spring  Company 

::::.0:V4,.: ,       GENERAL  OFFICE         l;-;'-';-^:;; 

VS^^^^^^,    3^  New  Yoric 


Chicajro 


BRANCHES 

St.  Louis  5t.  Paul  Washinsfton 


Detroit 


Louisville 


Mexico 
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If  you  are  of  those  whose  business  motto  is  "  show  me"  and  you  want 
to  reach  the  railroads  in  the  strong  economical  way  that  spells  results 

Ask    to    See    tlie    Subscription    List    of 

THE  AMERICAN  ENGINEER 
AND    RAILROAD    JOURNAL 

ESTABLISHE:D     in     1832 

Inspection  of  this  list  will  "  show  you  "  that  the  people  who  buy  for 
American  Railroads  buy  and  read  this  journal.  As  a  buyer  of  adver- 
tising space  you  have  a  right  to  know  \^  hat  you  get  for  your  money. 
We're  ready  to  tell  you  not  only  who  our  subscribers  are,  but  how 
many  we  have,  and  to  back  what  we  tell  you  with  proof  We  "deliver 
the  goods  "  in  the  way  that  makes  more  work  for  your  shipping  de- 
partment— more  sales      Are  you  ready  to  be  shown  ? 

American  Engineer  CSl  Railroad  Journal 

140    Nassau    Street.    Ne-w    YorR. 


■ 
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i^ik,^^^ 

A  PIPE  MACHINE 

Ten    sizes  of  pipe  (1-4"  to  3")  can  be 
handled  in  this,  the  Peerless  No.  3.     It 
is  a  favorite  size  in  R.  R.  Shops. 

i^   Circular  No.  j  for  the  asking.          '^  '" 

'■■^ 

v..       -  ' 

■  ■     .^^ 

BIGNALL&KEELERMrG.CO. 

EDWARDSVILLE,   ILLINOIS 
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THE  TH0nP50N-RYAN 

il,  SINGLE  VOLTAGE 
VARIABLE  SPEED  MOTOR 

We  actually  build  what  others  claim  to  build,  i.e.,  a  motor 
that  has  a  wide  range  of  speed  by  Field  Control  only.  We 
regularly  list  motors  having  a  G  to  1  range,  and  experimen- 
tally have  obtained  a  range  o|  10  to  1  <ni  a  10  H.P.  Motor. 

SEND  FOR  BULLETIN  NO.  18  AND  LEARN  MORE. 

Ridgway   Dynamo    &    Engine    Co. 

RIDQWAY,  PA. 
McEwen  Engrines       $V;  Thompson-Ryan  Dynamos 


CINCINNATI 

VARIABLE  SPEED  PLANERS 

Give  you]  SIX  CUTTINQ   SPEEDS,   from  15  ft.  to  70  ft.  per  minute,  with  a 
constant  return  of  80  feet.     A  proper  speed  for  every  kind  of  material  and  ct-ndi- 
tion.      The    ideal  in   Planer    conBtruction.      Changes    can  be   made 
instantly  while  the  machine  is  running.     Adaptable  to  either  belt  or  "'.-  •■    ■"':'•.' 
motor  drive. 

When  using  high-speed  steel,  the  running  of  each  job  at  the 
highest  possible  speed  i-esults  iu  a  uiai'ked  decrease  in  the  cost 
of  production.     You  can't  afford  to  be  without  one  of  these. 

VARIABLE  SPEED  PLANERS 

THE  CINCINNATI  PLANER  Co! 

CINCINNATI,  OHIO,  U.  S.  A. 

FOREIGN  AGENTS. 

R.   S.   Stokvis  &  Zonen,   Rotterdam,   Holland. 

J.    L»ambercier    &    Co.,    Geneva,    Switzerland. 

Ludw.  Loewe  &  Co.,   Berlin. 

Vaghi  Accornerio  &  Co.,  Milano. 


:» 
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^  PIPE  MACHINE 


y- /     Ten    sizes  of  pipe  (1-4'' to  5")  can  be 

iiandle^^  m^ t^^      the  Peerless  N<>^;ji;^4!fc;;^ 
%;  js  a  favorite  size  in  R.  R.  Shops.t:^  ^.^;v-;i^^^^ 
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BIGN^il  &  HEELER  MFG.  CO. 

?  J        S^    EDWARDSVILLE,   ILLINOIS  >Kv 


c  •  ■ 


O- 


>—     X 


?f- 


s?^-. 


?  ?THE  THOnPSON=RYAN  i^ 

ffiW  SINGLE,VOLTAGE  f  |i 

Variable  SPEED  motor 

."  .■-  We  aipj^^^^  what  otheF^^ttafm  lb  buiid,  iijc.;:  a* motor    J  ■ 

that  has  isi*w:i(ie  range  of  sjK*d;l>y^  Field  Ctfntrol  xjialy.  We  '" 
rognlariy  list  ilMors  having,  nt;  6  to  1  rango,  and  exiierimen-  > 
ta|Ij.baye  phtainetl  a  range  ot  10  to  t^ios^  a,  10  H^.^otor.  .     rrJ"! 

vV     SEND  FOR  BULLETIN  NO.   18  AND  LEARN  MORE.      ^l<^i 

way   Dynamo    fi:    Engine    Co. J^ 

■^5Vv'^;i^'^;'-^--&RI t)G W  AY,  PA.  .    _     j'SV'-iS' 

iVIcEwen  Engihcs  • '  ■         T%ic»nipsbn-1^ymn  dymmio^^^ 


..■  7  '-•-.* ' 


VARIABLE  SPEED  PLANERS 

Give   youJSIX  CUTTINO   SPEEDS,    lioju   15  ft.  to  70  tt.  per  niiuuti'.>w ith  a        , 

constant  return  of  m)  Jt-et.     A  |>roju'r  i-jieed  for  iBTery  kind  <»f  ni;)t«'ri:il  and  c<  ndi- 

tion.       Till'    ideal  in   Plaiu'r    conntruction.      C"liang«»s    can  be 

instantly  while  tho  machine  is  running.    Adaptable  to  either 

motor  drive.  ^^ -"   V  ■■..-■="■:■   ":■.■/--■■:•  '''  -V'-''^-''.  v■i'"•■■■■•..!-.'v■^-^-.^^■'-■-^-: 

When  usin^;  lii>jli-s|X'<<l  st<H'l,  the  running  of  i-ai-h  jiii>  at  tho    '  •      V 
lii^hfst  jMissiliU'  s|K.i'i|  recsiilts  in  a  iiiarki.Ml  <U'<-i<'as«'  in  the  cost  .....  v  ':", 
,      frf  i>i<Kiiieti<>ii.     Yi>u  ean't  airbill  f<>  Im'  without  «»tiu  <>f  tlicse.: -.;  •  ' 

#  VARIABLE  SPEED  PLANERS  S* 

THE  CINCINNA 1 1  PLANER  Co! 

;;::/ CINCINNATI,  OHIO,  U.S.  A.      .•;•-- 
;'<;>:::;.,''  forkign  agents.  "'"  -J-'  :\'  ': 

A  •.<•■-  -j  '  U.  S.Stokvis  &  Zoncn,  llottcrdam.  Ilollani  "  .  ■"  ••  ,  "'V' 
:;'.v '/.-'■,".":■",  J.  l..nnili(>r(icr  .*i  Cn.,  G<neva,  Switzerland..' ,■•■■•';■  C.-..". 
i';    •.,.:■;.''.,.,";:  I.iU(lw.   Loewe  Ai   Co.,    Bprlin.  ,',■.  i, ■..::-:'.     •. 

V:it.'lii  .\ccnriirrio  k  Co.,  Milano. 
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PRESSED     WROUGHT      IRON 
OPEN      TURNBUCKLES 

Car  Forgings  of  All  Kinds 
Special  Light  Pattern  Brake  Jaws. 

Cleveland  City  Forge  &  Iron  Company 

CLEVELAND,  OHIO 


JENKINS     BROS,     VALVES 

are  the  standard  Renewable  Disc  Valves,  are  well  designed,  and  have  full  opening.  They  are 
made  of  the  best  grade  of  new  steam  metal,  and  are  all  carefully  inspected  and  tested  before 
leaving  the  factory,  so  that  every  purchaser  is  assured  of  receiving  first-class  quality  and  work- 
manship.    All  genuine  bear  trade  marlc  as  shown  in  the  cut 

JENKINS    BROS.,    New  York,    Boston,    Philadelphia,   Chicago,    London 


Palmetto  Throttle  Packing 

Designed  to  meet  the  exacting  conditions  of  locomotive  throttle  valves, 

especially  that  of  high  pressure. 
This  Packing's  long  life  is  the  result  of  its  thorough  lubrication. 
Cannot  char  or  burn. 
Samples  furnished  without  charge. 

GREIEINIE,     TNA/EED     &     CO.,     Manufacturers 
109    DUANE    STREET  NEW    YORK 


NICHOLSON   FILES 


Unequa 
Cutting 
Power, 
Durability, 


THE    CHOICE    OF    ALL 

CRITICAL    MECHANICS 


Uniformity. 


NICHOLSON  FILE  CO.,  providence,  r 


The  Tube  of  Real  Economy 


NO  LEAKY  ENDS.         PATENT     SPIRALLY     CORRUGATED  BOILER    TUBE         NO  LIVE  SPARKS 


WITH    REDUCED    FIREBOX    END 


SAVING     IN    FUEL 


Six  Years  of  Service  and  Duplicate  Orders  Prove  It. 
Expansion  and  Contraction  Taken  Up  in  Corrugation. 
Increased  Heating  Surface.      Doubles  Mileage  Without  Safe  Ending. 


The  ART»fOLD  Tompany- 

ENGINEERS-CONSTRUCTORS 
eufeCTRICAL  -  CIVIL-  MECHANICAL, 

181  LA  SALLE  ST. 
CHICAGO 

MJ^II^PJ^M    POP  VALVES,  MUFFLERS 
■  ^H   1  nil    AND   STEAM    GAUGES 

flB  S^^BIH     I     HI  1^1        Thousands  upon  thousands  of  these  used  by  the 
0  H  ^I^F  ■  ■     H     ^1^  1  V      rnilroads  of  the  United  States  and  foreign  conniries. 

One  trial  will  tell  you  WHY 

THE  ASHTON  VALVE  CO..  B„.'iS';;;.tK 

162 

THE    STANDARD           Is  Now  Used  by  162  Companies. 

STEEL  PLATFORM    .eS'^J:^J:i!^."''"*'ifJl^o;.c 

162 
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F.  W  DEVOE  &  CO;S  ^'^'^SriTXNXiSS^'"" 


KING-LAWSON   CAR  CO. 

OUR  ALL-STEEL   DUMP    CAR   DUMPS   IOC   PER  CENT.  OF  THE  LOAD  EITHER  TO  THE  RIGHT  OR  LEFT 

Our  Claim  l5  Not  That  No  Better  Car  can  be  Made,  but  that  it  Is  the  Best  Made  To-day 
NEW  YORK  OFFICE,  I  7  State  Street  Built  by  MIddletown  Car  Works,  MIDDLETOWN,  N.  Y. 


A  I  R    T  O  O  L  S 

Most  powerful, durable  and  efficient  pneumatic  tools  yit  produced 
Adopted  as  the  standard  in  all  progressive  plants 

MADE     IN    40    DIFFERENT    SiZES 
SENT    ON    TRIAL    AT    OUR    EXPENSE  ■"K.,-- 
Write  for  New  Catalog  No.  7  ..;     -  . 

Thor  Chipping  Hammer  IHOCl   Clllldl  I      I   IICUIII A  I  lU      I  UUL     UUb      Thor  Piston  Air  Drill 

Manufacturers  of  Piston  Air  Drills,  Reamers,  Reversible  Flue,  Rolling,  Tapping  and  Wood  Boring  Machines;  Pneumatic 

Riveting,  Chipping,  Calking  and  Beadinc  Hammers,  and  Air  Appliances  of  all  kinds. 

General  OfTices,  First  Nat'l  Bank  Bid g.  Eastern  OfTices,  I  70  Broadway 

CHICAGO  NEW    YORK    CITY 


Hunt-Spilier  Gun  Iron 

for  LOCOMOTIVE  CASTINGS 
HUNT-SPILLER  M'F'6.  CORPORATION 

SOUTH  BOSTON,  MASS. 
W.  B.  LEACH,   Gen.  Mgr.  and  Treas. 


CAREY'S 

STANDARD     FREIGHT 
CAR   ROOFING 

POSSESSES     STRENGTH, 
ELASTICITY,  DURABILITY 

I!L*  PHILLIP  CAREY  MFG.CO. 

80LB   MANCFACTDRERS 
Factories:    LOCKLAND,  CINCINNATI,  O. 


THE  STANDARD" 

SCALES 

PITTSBURGH,  PA.,  U.  S.  A. 


ACCURATE 

DURABLE 

STRONG 


THE  STANDARD" 

SCALES 

PITTSBURGH,  PA.,  U.  S.  A. 


Used  by  the  leading  RAILROAD  SYSTEMS  OF  AMERICA,  the  UNITED 
STATES  GOVERNMENT,  and  most  prominent  MINING  and  MANU- 
FACTURING interests.    (Send  for  catalog). 

THE  STANDARD  SCALE  &  SUPPLY  COMPANY,  Manufticturers 


Headquarters, 
Pittsburfb,  Pa. 


Branch   fN^w  York.        Philadelphia. 
„  {  ChicaK*.  Cleveland. 

Mouses  t^  Cincinnati. 


Agencies  in  all 
prominent  cities. 


ADREON  &  COMPANY, 

RAILWAY  SUPPLIES— IRON  &  STEEL 
Security  Building:,  St.  Louis. 


Couplers,  Knuckles, 
Pins,  Car  Forgings. 


Ballast  Coal  and  Ore  Cars  SuJcf^ral  S^lire^i 

ENTERPRISE  RAILWAY  EaUIPMENT  CO.,  OldColoiy  Balllllllg,  CHICAGO 


A     Bowser     Oil     ^uppl>'    Car    Equipment 


-'  For  delivering  oil  to  Signal  and 
Interlocking  Towers,  Way  Stations, 
etc. 

Heavy  steei  tanks  of  any  desired 
capacity,  with  flanged  s^tecl  beads  and 
baJBle  plates  to  prevent  splashing  and 
to  withstand  the  severe  usage  to  which 
tanks    are    subjected. 

These  tanks  are  equipped  with  Self- 
Measuring  Pumps  that  draw  and  ac- 
curately measure  five  gallone  at  each 
full  stroke  and  can  be  instantly  ad- 
justed to  pump  any  desired  part  of 
five    gallons. 

Specially  designed  cars  are  not  nec- 
essary. We  can  equip  any  standard 
car.     Send  for  Bulletin  VI. 

S.  F.  BOWSER  ^  CO. 


Is»c. 


IND. 
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THE 


Mamolith  Carbon  Paint  Company 


MANUFACTURERS    OF 


PAINTS 


Railroad,  Electric  Roads, 

Marine  and  Structural  Work  a  Specialty 

A.  B.  BURTIS,   Vice-President  and  General  Manager. 


Office  and  Paint  Factory,  2d  and  Main  Streets,  Cincinnati,  Ohio 

Carbon  Works,  POPLAR  BLUFF,  MO. 

Our    Carbon    prevents  corrosion  on  steel   and  metal   structures,  and  is  the  most 

durable  paint  known. 


AMEBICAN    ENGINEER    AND    EAILROAD    JOURNAL. 


THE    LOWE   BROTHERS   COMPANY 


PAINT  and  VAR- 
NISH for  Railway 
and    Structural     Uses. 


DAYTON,   O, 


LOWE'S  RED 
LEAD,  LUTE  and 
other  Specialties. 


NEW  YORK 


CHICAQO 


KANSAS  CITY 


The  New  Pen=Dar 

Expanded  Metal  Locker 

FDWARD  DARBY  &  SONS  CO.,  Inc. 

222  ArcK  Street,  PKiladelpKia,  Fa. 

Thousands  of  Pen-Dar  jVIetal  Tjockers  have  already  heen 
installed  in  many  of  the  leadinf?  Hotels,  Apartment  Houses, 
Manufacturintr  Plants,  Telephone  Exchanges,  Kail  Road 
Buildings,  Club  House  Gymnasiums  and  Hospitals.  Corres- 
pondence solicited.  ;••     .■VV''-. 


Design  No.  230. 


Design  No.  175. 


Galena-Signal  Oil  Co., 

Railway  Lubricating 
and  Signal  Oils. 

Street  Railway  Oils 
Railway  Safety  Oils 

FRANKLIN,  PA. 


DIRECT  OR  ALTERNATING  CURRENT 

Motor  Driven  Grinders, 

Motors  built  to  fit  the  machines. 
Large  spindles,  long  special  ring  oil- 
ing bearings. 

QUIDE  BAR  QRIISDERS. 

-,'/;"  Write  us. 

We  can  interest  you. 

The  Bridgeport  Safety  Emerj  Wheel  Co. 

Inc.. 

Bridgeport,  Conn.,  U.  S.  A. 


METALLOGRAPHY 

Tau^Kt  by  Correspondence  in  Seventeen  Lessons. 
UNSOLICITED  COMMENTS.  "Will  you  allow  me  to  say  how  much  I  am  enjoying  and  profiting  by 
the  lessons  which  you  are  sending  from  time  to  time.  I  shall  be  very  sorry  when  they  are  finished.  I  think  your 
course  fills  a  great  need:  before  taking  it  up  I  had  done  a  great  deal  of  reading  on  the  subject,  and  had  derived  very 
little  benefit  from  it.  It  is  the  working  of  the  experiments  you  suggest  and  the  fact  that  any  points  not  understood, 
or  questions  arising  may  be  referred  to  you,  that  make  the  lessons  so  valuable.  I  understand  the  practical  part  of 
the  manufacture  of  iron  and  steel  more  or  less  thoroughly,  but  this  was  a  fresh  field  for  me,  which  I  realized  at 
the  time  was  being  taken  up  by  all  progressive  people.  Your  course,  supplemented  by  general  reading— and  .there  Is  a 
great  deal  of  literature  easily  available — enables  a  man  who  is  busy  all  day  to  get  a  thorough  knowledge  of  the 
subject,  and  I  know  of  no  other  way  by  which  he  could  obtain  it."  „  „  ^ 

ARTHUR  SIMONSON,  Tbopemas  Steel  Process  Co., 
January  25,  1905.  ;■:  "  "    v     ;^^^:  :   :^  Philadelphia,   Pa. 

For  further  particulars  address  .>',,;, 

ALBE:R.T  SAWEUB.,        RotcH  Biiilclinfi(,i^  Cambridge,  Mass. 
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EVERY  Builder  of  Railway  Machine  Tools 
should  be  classified  in  The  American  Engineer 
AND  Railroad  Journal  with  the  following  list  of 
responsible  and  up-to-date  builders  of  Machine 
Tools  for  Railroad  Shops  now  using  our  adver- 
tising columns : 


'■■.''':':.'' 


Acme  Machinery  Co«»  Qeveland^  0« 
Ajaz  Mig.  Co ,  Geveland,  O. 

American  Tool  Works  Co.,  Cincinnati,  O. 

Am.  Wood  Working  Machinery  Co.,  New 
York. 

Becker-Brainard   Milling    Machine    Co., 
Hyde  Park,  Mass* 

Bement-Miles  &  Co.,  Philadelphia,  Pa. 
Bickford  Drill  &  Tool  Co.,  Cincinnati,  O. 

Bignall  &  Keeler  Mfg.  Co.,  Edwardsville, 

Cincinnati  Planer  Co.,  Cincinnati,  O* 

Cincinnati  Shaper  Co.,  Cincinnati,  O. 

Cincinnati  Punch  &  Shear  Co.,  Cincin- 
nati, O. 

Gisholt  Machine  Co.,  Madison,  Wis. 
Long  &  Alstatter  Co.,  Hamilton,  Ohio. 


Newton  Machine  Tool  Works. 
Niles-Bement-Pond  Co.,  New  York. 
Norton  Grinding  Co.,  Worcester,  Mass. 

Pond  Machine  Tool  Co.,  Plainfield,  N.  J. 
Pool  &  Co.,  J.  Morton,  Wilmington,  DeU 

Pratt  &  Whitney  Co.,  Hartford,  Conn. 

Queen  City  Machine  Tool  Co.,   Cincin- 
nati, Ohio. 

Quincy,  Manchester,  Sargent  Co.,  Chicago 
Sellers,  Wm.  &  Co.,  Philadelphia,  Pa. 
Smith  Co.,  Chas.  G.,  Pittsburg,  Pa. 
H.  B.  Underwood  &  Co.,  Philadelphia,  Pa. 
Warner  &  Swascy  Co.,  Qeveland,  O. 
Whiton  Machine  Co. ,  New  London,  Conn. 

Wilmarth    &    Morman,  Grand  Rapids, 
Mich. 


-'  -r 


Also  the  leading:   manufacturers  of  Electrical 
Motors,  as  follows: 

Crocker  Wheeler  Co.,  Ampere,  N.  J.  B.  F.  Sturtevant  Co.,  Hyde  Park,  Mass. 

General  Electric  Co.,  Schenectady,  N.  Y.  The  Jeffrey  Mfg.  Co.,  Columbus,  O. 

Northern  Electrical  Mfg.  Co.,  Madison,  United  States  Electric  Tool  Co.,  Cincin- 
Wis.  nati,  Ohio 

Ridgway  Dynamo  &  Engine  Co.,  Ridg-  Westinghouse  Electric  and  Mfg.  Co.,  Pitts- 
way,  Pa.  burgh.  Pa. 
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NATHAN  MFC.  CO. 


92  &  94  Liberty  Street 
NEW  YORK 

WK8TKRN  OFFICE 

180  Otd  Colony  Building 

CHICAGO 


INJ  MOTORS  AND  LUBRI- 
CATORS SPECIALLY  CON- 
STRUCTED FOR  HIGH 
PRESSURES  -  CRADINO 
FROM    25    TO    300    LBS. 


MAKERS   OF 

MONITOR,  SIMPLEX  and 
NATHAN  INJECTORS 


"Nathan's"  SJght  Feed  Lubrlcstora  for  cyllDders 
and  air  brakes.  Sieam  Klre  Eztlngnliihert  for  «wltch- 
IDR  and  yard  enitlneB.  Boiler  Washerg,  Rod  and 
Guide  Oil  Cups,  Etc.      Sbnd  fob  cAXAkOGCs. 


THE  SHAW  ELECTRIC  CRANE  CO. 


MANUFACTURERS  OF 


THE  SHAW  ELECTRIC  TRAVELING  CRANE 


Awarded  Grand  Prize  at  World's  Pair,  St.  Louis,  1904 

MANNING,  MAXWELL  &  MOORE,  Inc. 

SOLE  AGENTS 

80-87-89    LIBERTY    STREET     .  -  •  -  NEW    YORK 

Philadelphia  Boston  St.  Louis  Pittsburgh 


Chi. 


cago 
Cl( 


leveland 


Syracuse 


Birmingham,  Ala. 


Tokio,  Japan. 


AV4X  S\Zt.OUTS\DE  OR  \HS\Dt  D\^VAtTtR. 
-      AVERAGE  LENGTH  OF  HOLLOW  BARS 
1     _         ,*^   ,€IGHT  TO  TEN  rX 


I  BOW  HOLLOW  ^ND  SOLID.  M/\DE  OF  BEST  

DOUBLE  REFINED  CHARCOAL  IRON  OR  STEEL  .    CUYAHOGA  FALLS.O  U.S.A 


Safety  and    Coal   E^conomy^ 

are  realized  by  our  Hollow  Stay  Bolts.    Steam  frotn  the  center  of  a  broken  Hollow  bolt 
gives  positive  warning— hence         SAFETY 

Air  passing  into  the  fire-box  through  the  hollow  bolt  helps  combustion— hence 

e:con  om  y 

Tell-tale  holes  stop  up.  Hollow  Stays  never.  Passage  of  air  always  keeps  the  hole  open. 

SEND   FOR   FREE   LITERATURE 

Falls   Holloiv   «Stay  Bolt  Company 

CttjraKotfm    Falls,    OKio 


NEWTON 

Slotting   Machines 

Cold  Saw  Cutting-Off  Machines 

Locomotive  Cylinder  Boring  Machines 

Newton  Machine  Tool  Works,  Inc. 

PHILADKI^PHIA,    V.  S.  A. 


3  Spindle  Rail  Drill 


Pittsbar|hSpriiif&  Steel  Co. 

D.  C.  NOBLK.  Pres.    L.  C.  Noblk.  Vice-Pres. 

SPRINGS 

Pittsburgh  Office  :    1416-16A-I7 
Fanners  Bank  Building 

BRANCNE5  :  New  Y»rk     Chicag*      5t.  Paul 


ATLANTA,  QA. 


SEATTLE.  WA5n. 


Standard  Roller  Beariog  Co. 

S.  S.  EvELAND,  Manager. 
4«tta  aad  (tint*  ATcaoc.  PHIUDELPHIA.  PA. 


Roller  Bearing 
Sheave. 


Ball  Thrust  for 
DrlUs. 


Ball   THrtaat    Bvarintfa 
R.ollar   THrtast   Baariaga 
Journal    R.ollar    Baaria^s 
Ball    Baarla^a 
Staal    and    Brasa    Balla 


Single  and  Double  Grooved  Ball  Bearings. 


"CataloKQ*    Na.    U.   iuat_  Imm4.  _««Tat«d 
excloslT^  to  AvtsaMbU* 
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When  Considering  Forging  Maciiinery 


WRITE   TO 


The  Ajax  Mfg.  Co., 


Cleveland,  0 


We  want  an  opportunity  of  explaining 
the  merits  of  our 

Bolt  and  Rivet  Headers 

Bolt  Heading,  Upsetting  and  Forging  Machines 

Hot   Pressed  Nut  Machines  and  Bulldozers 


AN  AJAX   BOLT,  UPSETTING  AND  FORQINC  MACHINE 


THE   AJAX   MFC.    CO 


CLEVELAND,    O 


Somebody  AsKed 

Hoiv  Lon^  a  Man's  Leg^s  Ought  to  Be. 

"Just  I^ong  Kiioug^H  to  Reach  the  Ground" 

he  replied.  And  so,  when  somebody  asks  us  how  large  the  circulation  of 
a  railroad  paper  ought  to  be  we  say,  "Just  large  enough  to  reach  the 
BUYERS  in  that   field." 

THe  American  Eng^ineer 
and   R^ailroad  Journal's 

Circulation  is  large  enough 

to  reach  the  Buyers  in  its  Field 

and  it  DOES  reach  the  greater  part  of  them — Advertisers  do  not  pay  for 
waste — for  circulation  among  those  who  have  no  buying  power  or 
influence.  Its  circulation  represents  the  quintessence  of  qualitv.  Ask  to 
see  our  subscription  list  and  you  shall  see  it.  This  is  no  blufif;  we  have 
the  goods  and  are  not  afraid  to  shew  them. 

American  Engineer  and  R^ailroad  Journal 

140    Nassau    Street,    New    YorR 
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CHarles  G.  Smitn  Co. 


■  •■ '  >t^"*  '■ 


—  *• .   J 


»*>'i  '  *■'■;„>  "**•".- 


Machine  lofiLs     Tool^ 


I^ATHES       PLANERiS        BORING 
MII^LS        SHAPERS         Ktc.,    Etc. 


603-604    Park  Building; 


Pittsbtirgh,  Pa. 


Tate    Flexible    Staybolt 


FOR    LOCOMOTIVE    FIREBOXES 

,  PERFECT  \m  its  MECHANICAL  DESIGN  to  MAINTAIN  FLEXIBILITY. 
SIMPLE,  STRONG  and  EFFECTIVE  In  its  CONSTRUCTION  of  PARTS. 
ECONOMICAL  AND   SAFE   THROUGHOUT   SERVICE  CONDITIONS. 

THE  TATE  FLEXIBLE  STAYBOLT  relieves  the 
fibre  stress  on  the  firebox  sheets  and  maintains  flexibility  as 
•  staybolt,  with  ease  of  movement  under  all  conditions  of 
firebox  practice,  reducing  staybolt  breakages  to  an  absolute 
minimum.  •/:.:;:,    •n.:,^:; 

COVER    THB    BREAKING    ZONE     OP    YOUR    FIREBOXES 
WITH  TTE    FLEXIBLE  STAYBOLTS. 
W   RITB     FOR      REPBRENCe      BOOK.  ^v:^;'^ 


FLANNERY     BOLT    COMPANY 

PITTSBURG,   PENNSYLVANIA,   U.  S.  A. 


B.  E.  D.  STAFFORD,  General  Manager, 
307-309  Pbick  Btjilding. 


HIGHEST  AWARD-WORLJ5S 
PAIR,  ST.  LOUIS.  1904. 
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THOMIS  PR0S8ER  I  SON, 

NEW  YORK.  , 

Old  Colony  Building,  Chleaso.        ^^^    i_j^i1j 


m  STEEL  TIRES 


On  Locomotive  Driving  Wheels  and  on  Steel-Tired  Wlieels 


GIVE   THE   BEST   RESULTS 


FOR   EVERY  VARIETY  OF   SERVICi! 


BALDWIN  LOCOMOTIVE  WORKS 


BURNHAM,  WILLIAMS  &  CO.,  Philadelphia,  Pa.,  U.  S.  A 

Cable  AddreM-"B«Idw}n"  PhJIadtlphia 

LOCOMOTIVES 

of  Every  Description 

Electric  Locomotives  built  in  conjunction  with  Westing- 
house  Electric  &  Manufacturing  Co.  Electric  Motor  and 
Trailer  Works  for  Railway  and  Suburban  Service. 


STANDARD   STEEL  WORKS 

HARRISON  BLDG.,  PHILADELPHIA,  PA. 

STEEL  TIRED  WHEELS 
SOLID  FORGED  ROLLED  WHEELS 


CASTINGS 
FORCINGS 
RAILWAY  SPRINGS 
LOCOMOTIVE  TIRES 


LOCOMOTIVES  FOR  ALL  CLASSES  OF  SERVICE 


Cole  Four-cylinder  Balanced  Compound  Pacific  Type  Locomotive,  Built  for  the  Northern  Pacific  Railway 

AMERICAN    LOCOMOTIVE    COMPANY.     I  I  I    Broadway,    New  YorJc 


VULCAN 


IRON      WORKS 

BUILDERS    OF 

Light  Locomotives 


for  all  classes  of  service 


WILKES -BARRE,    PENNA.,    U.  S.  A 


AKBRICAK   ENGINEER   AND   RATLEOAD    JOTTKirAL. 
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^^71  MSk  UDL 
^SSSfU,  WBkr  ^^oL 


H.    K.    PORTER   CO..    '*A^wSSSfSF^MT 

Exclusive  Specialty  :  LIGHT    LOCOnOTIYES. 

For  Contractors,  Steel  Works,  Ooal  Mines,  Plantations,  Logging  Railroads,  and  all  kinds  or 
Special    Service.      Also   compressed    Air   Locomotives   and   Street   Railway    Motors. 

Propositions  with  specifications  and  photographs  will  bo  made  promptly  on  request 
Our  new  Illustrated  catalogue  will  be  mailed    free,    on    bona    fide    application    of    intending 
purchasers.     To  accommodate  persons  not  requiring  locomotives,  a  copy  will  be  sent  on  receipt 
of  60  cents.  


ASTER  ATTEN- 

echanicsMtion 

Have  your  epe- 
cifications  in 
elude  some 

POWELL 
WHITE 
STAR 

V  a  1 V  es  best 
made  for  con- 
trolling Steam: 
Disk  is  regrind. 
ing  —  reversible 
and  renewable 

THE  WM.  POWELL  CO.,  Cincinnati 

AND  ALL  JOBBERS 


LOCOMOTIVES  FOR  ALL  CLASSED  OF  SERVICE 


ROGERS    LOCOMOTIVE    WORKS 

111     BROAD^VAY,    NEW    YOWK 


H 


RALSTON 


BUILDERS  of: 


GONDOLA  DUMP  CARS 

AND 

Steel  Underframes 


OFFICE      AND      WORKS 

COLUIVIBUS,  OHIO 


CAR  C 


o. 


G.S.WOOO  .-.  HIGH  GRADE  RUBBER  GOODS 

Air  Brake  Hose,  Steam  Car  Heating,  Water  Hose,  Gaskets,  Etc.      " 

P.   &    W.    Rubber    Preservative  for  Air  Brake  Hose. 

209  Great  Northern  BIdg., 


Telephones- 
Harrison   2183. 
Automatic  ;ih8. 


Chicago,  111. 


WORKS:    Davenport,  Iowa,  U.  S.  A. 


THE    PROBLEM   OF   THE   RAILROADS    IS 

How  to  Save  Time  9    How  to  Decrease  Expenses  7 

WE  HAVE  HELPED  SOLVE  IT  Til 

Bettendorf  Truck 

BETTENDORF  AXLE  CO,  gS5iJK%yo5a;%X 
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Railroad  Earnings  in  1907 

FORECAST  of  certain  increased  earnings  on  your  line,  by 
reason  of  a  new  feature  of  economy  in  road  maintenance, 
can  be  made  in  tangible  figures,  with  reasonable  accuracy,  after 
you   have  investigated 

The  Erie  Portable 

Wood. Preserving'  Plant 

Save  annually  $400  per  railroad  mile  on  your  en«ire  line  by  trebling  «J)e  life 
uf  the  ties. 


Treat  the  ties  on  the  spot  is  the  modern  method — and  several  leading 
Railroad  lines  (including  the  Southern  Pacific)  are  now  doing  it. 

The  whole  plant  is  mounted  on  its  own  trucks,  is  completely  equipped  with 
air-brakes,  hand-brakes,  couplers,  etc.,  and  is  quickly  and  conveniently  transported 
by  rail  from  point  to  point,  switched  alongi^ide  of  the  main  track  at  the  desired 
point,  the  ties  received  on  flat  cars,  passed  to  the  retort  trucks,  through  the  retorts, 
and  back  to  the  original  flat  cars,  without  touching  the  ground. 

The  Erie  Portable  Wood  Preserving  Plant  will  handle  and  treat  4,000  to 
6,000  ties  each  24  hours. 

Let  us  mail  you  an  illustrated  pamphlet  telling  briefly  ibout  the  Erie  Portable 
PUnt.     Call  your  Menographer. 


.MMM, 


If  Business  Men 

would  make  a  thorough  investigation  of 
the  paid  circulation  of  papers  in  the 
field  they  desire  to  reach,  and  insist  on 
seeing  for  themselves  the  paid  subscrip- 
tion lists,  there  would  be  little  money 
spent  in  injudicious  advertising,  and  the 
honest  papers  that  stand  for  the  right 
would  get  the  recognition  that  is  justly 
due  them — the  advertiser  would  reap 
the  harvest. 


lift 


Structural  Strength  is 
indispensible  in  a  Hy- 
draulic  Jack  to 
make  it  dependable. 
We  take  no  chanc- 
es on  this  score,  and 
even  though  it  costs 
us  more  to  produce 
Jacks  in  the  way  we 
do,  we  have  the  sat- 
isfaction of  knowing 
(and  it's  a  mighty 
good  feeling)  that 
ous  Jacks  can  be 
trusted  to 
and  hold  up  to 
full  given  capa- 
city. 

There's  guar- 
anteed reliabil- 
ity back  of 
every  one  of 
the  nearly  300 
varieties  we 
build,  yet  the 
selling  price  is  no  more 
than  what  is  asked  for 
other  kinds. 

Jack  List,  Edition  K, 
Free  for  the  asking. 


WATSON-STllLMAN  CO. 


Offices  : 


26  Cortlandt  5t.,    New  York 
453  The  Rookery,  CHICAGO 


USE 
THE 


PRESSED  STEEL  CARLEME 


(t   will  save  dead  weight.  Increase  the  inside  height.  7  per  car  gives  increased  strength 

NO  TIE  RODS.    NO  REPAIRS.         Guaranteed  for  the  life  of  the  car.      Used  with  any  style  of  roof. 

THE    ONLY   CARLINE   WITH    LARGE    BEARING   SURFACES   FOR    RIDQE  POLE  AND  PURLINES 


CLEVELAND  CAR  SPEOALTY  CO.,  CLEVELAND,  OHIO. 


AMERICAN    EKGINEER    AND    EAILROAB    JOtJRNAL. 


37 


CONSOLIDATED 

"AXLE  LIGHT' 

(TRADB  MARK) 
WvsUra  Offices:    2023  S«ith  Clark  Street,  Chicago. 


SYSTEM    OF    ELECTRIC    LIGHTS    AND    FAIIS 

FOR    ALL    KINDS    OF    PA88ENOER    CARS 

As  the  "Twentieth  Century  method"  of  car  lighting  ia  being  used  bv  leading 
railway  lines  and  is  of  course  always  preferred  by  the  traveling  public. 

Avoid  infrineements  by  ordering  '*Axle  Light"  equipments  fronrt 

this  Company  or  its  Agents. 

Consolidated  Railway  Electric  Lighting  &  Equipment  Company 

General  OfTlces      I  I  Pine  Street,  New  York  City. 


MIDDLETOWN  CAR  WORKS,  Inc.,  Middletown,  Pa. 

fre;ight   cars,  forcings,  castings 


WET  OR   DRY  HOPPERS 
ENAMELED   IRON 


DUNER  CAR  CLOSET  ... 


DUNER  COMPANY 
SO.  CLINTON  STREET 
^         CHICAGO 


OHABLES  MILLER,  Chairman.  J.  S.  COFFIN,  Preiident,  SAMUEL  G.  ALLEN,  Vice-President 

FRAHKLIN    RAILWAY    SUPPLY  CO., 

FRANKLIN,  PENNSVL^ANli,  U.  S.  A. 

SPECIALISTS  IN  DEVICES  THAT  MAKE  FOR  ECONOMY. 


.^•■■n/*:.' 


CATECHISM  OF  THE  LOCOMOTIVE 

::5{;'^';f-'.-:':^'-">  Price,  $3.5o"^-'■''■'^"^^;■;•';va^,^.;■;:y^^ 


AMERICAN    ENGINEER   AND    R.    R.   JOURNAL 

'''--■■■-:':':-:^'''"'  NEW  YORK  .^::: '■.•'■; ;■'-'■'- 
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GOODWIN    CAR    COMPANY 


18tK  Floor,  WKiteKall  Bldg. 

17    BATTKR.Y    PLj%.CE 

NEW^  YORK  CITY 


115  Dearborn  Street 
CHICAGO.  ILL. 


Th«  N«iv   Geodnvin   Co»l  Car  combined  fixed  side  and  bottom,  with  drop  door.     Patents  of  1906. 
'  Capacity  120,000  lbs.  of  Bituminous  Coal. 

TK*  Hmw  GoodMfin  Or*  Cftrcombined  fixed  side  and  bottom,  with  drop  door.     Patents  of  1906. 

Capacity  110,000  lbs.  of  Ore. 

Costs  Less  and  Weighs  less  Than  any  other  Steel  Dumping  Car  of  Equal  Capacity     : 
Th«   Gooawin  Stanaard  Class  **  G '*    C»Mst«>uctiom  and  Ballast  Car 

CA.R.S    SOI^O    A.ND     LCASKD 

All  of  the  above  Goodwin  Cars  have  ail   of  the   dumping  advantages   of  the  well-known  Goodwin  Construction  Car. 

Address  ail  communications  to  New  York  Office. 


ROLLE 
EXPANDER 


Guaranteed  to  do  More  Work  with  Less  Repairs 

tiian  Ani  Otiier.    Send  for  Catalogue. 
J.   FAESSLER   MFC.   CO., 

MOBERLY.  MO.,  U.  S.  A. 


THE 

UNITED  STATES 
METALLIC  PACK- 
ING CO. 

Philadelphia  &  Chicago 


I  CAN  SELL 

YOUA  REAL  ESTATE  OR  BUSINESS 

NO  MATTER  WHERE  LOCATED 

Properties  and  Business  of  all  kinds  sold  quickly 
for  cash  in  all  parts  of  the  United  States.  Don't 
wait.  Write  to-day  describing  wbat  you  have  to 
sell  and  give  cash  price  on  same. 

IF  YOU  WANT  TO  BUY 

any  kind  of  Business  or  Real  Estate  anywhere,  at 
any  price,  write  me  your  requirements.  I  can 
save  you  time  and  money. 

DAVID   P.  TAFF 

THE  LAND  MAN 

415  Kansas  Avenue,  Topeka,   Kansas 


PRENTIaS    CLOCKS 

UK'  Hi*'  only  f.O  <l-i>  rl<nki*  iii,»imrartiin'il  in 
lliH  wiirlj  AU<I  ki»p  (HTfere  fimt  llir<>ii>.-h- 
iiiit  their  lonK  run. 

riie  Aotomatir  <'«l,.|iiUr  ail.l«  trcstly  t-' 
th>-\r  <'<>nv,nt!t'n<'«»,  aikI  Hiov  make  ni't.t  f\- 
■  .ll.-ut  railn.a.l  .1...  k«. 

\\%n  Proirram  ('liirk«  Tnr  niit<,in»fir»ll,<(  rinifiiiK 
b^lU,  Vi^rtrif  nn<1  N>  nrhniDi£«*<1  <'l»rk«  fur 
Timr  nani>.  »iilrbinan'«anil  Kr)inK.|iau  rli>rk.i. 

^'  'i.i   f"r  t*rtful.-_'n.-    So.    ■j:.T 

IMJ     riUM  l»N   t  I.U(  K     Ifll'KOVCfllAT   <<>., 

I>,.|>l.  '.*.'•.  t!>  l>f\   •^ll'••<■l,    >>•>   ^»rk  (ill. 


BOUND  VOLUMES  FOR   1905. 

Price,  $3.50 

The  American  Engineer  and  Railroad  Journal 


VALVE  SEAT 
ROTARY  PLANING 
MACHINES 

WRI  re  FOR  CATALOa 

Quiocy,  Naactiester,  Sargent  Co. 

Old  Colony  Bldg.  1 14  Liberty  St. 

CHICAQO  NEW  YORK 

Machinery  Sales  Dept. 
PLAINPIELD.  N.J. 


PittsbtirgK's  Million  Dollar  Palace  ! 

THE  ANNEX  HOTEL 

$1.00  p*r  day  anci  tiv 

$1.50  and  ui>  witK  batK 

GOO  WLoortku—Abaolvttmly  Fireproof 


Penn    Avenue,      at     Sixth     Street 


r.  C.  SMITH.  M^r. 


VTrit*  for  Art  Booklet 


BALANCED 
MAIN  VALVES 


J»ck  Wilson  Valve. 


GUARANTEED 
STEAM    TIGHT 


American  Semi-Plug  Valve. 


DOUBLE  ADMISSION.  DOUBLE ^'""^ SNAP       RING      ADJUSTMENT, 

EXHAUST     AND     PERFECTLY       STEAM      TIGHT       ^^"^      WEAR      OF     A     PLUG. 

BALANCED  IN  ALL  POSITIONS.       "^  ■  *-'^'  »  AUTOMATIC    AND    POSITIVE. 

IVlodern   Valves  guaranteMl  under  250  lbs.   pressure. 

OUR  VALVES  ARE  U3E0  ON  165  RAILROADS;  IN  EVERY  PART  OP  THE  WORLD. 

AMERICAN  BALANCE  VALVE  CO.  rBi»"Y"ySS'irE,''pE;'N'" 


AMERICAN    ENGINEER    AND    RAILROAD    JOURNAL. 


39 


The  Bartley  Nut  and  Bolt  Fastener 

is  NOT  a  Spring  Lock,  But  a  POSITIVE  FASTENER 

Especially  adapted  for  fastening  nuts  and  bolts 

on  cars,  electric  motors,  rails  and  machinery  sub-  ' 

ject  to  vibration,  jarring  or  other  motion.     THE 

BARTLEY  FASTENER  on  car  trucks  obviates 

the  necessity  of  double  nuts,  extra  length  of  bolt, 

with  additional  cost  of  the  thread,  and  the  use 

of  keys  or  cotter  pins,  thereby  effecting  a  saving 

in  first  cost,  and  with  no  lost  nuts  and  b^lts,  a 

great  saving  in  repairs,  increasing  the  life  of  the  Fastener  panicniariy  adapt- 

ed  for  repair  work. 

car.   .:;.:v-r^  v  '■■■■■■■; -:^.  ■:; 


Fastener  showing:  details 
for  measurement. 


This  fastener  has  now  been  in  use  for  four  years,  and  in  every  case  has  more 
than  fulfilled  the  claims  made  for  it.  It  is  therefore  no  experiment.  It  has  been 
applied  to  journal  boxes,  column  posts  and  other  parts  on  the  majority  of  the  cars 
built  in  the  past  two  years,  and  its  use  is  being  extended  to  all  nuts  and  bolts  in  the 
construction  of  them;  more  than  250000  cars  are  now  in  use  that  are  equipped  with 
this  fastener.     Its  use  is  recommended  for  all  work  on  which  nuts  and  bolts  are  used 

BARTLEY  NUT  and    BOLT   FASTENERS— a  positive  fastener  for  all  rail- 
way purposes  where  nuts  and  bolts  are  liable  to  become  loose  from  vibration,  jarring 
or  other  causes.     The  following  testimonial  from  Mr.  Frank  McCune,  General  Sup- 
erintendent   Monongahela    Connecting     "W    •,  ^      ^ 
R.  R.,  is  a  fitting  addition  to  the  matter 
already  published ; 

"  I  am  very  glad  to  state  that  our  ex- 
perience with  your  nut  and  bolt  fastener 
has   been   perfectly   satisfactory.       We 

have  used  it  on  our  tracks,  frogs,  cross-       ^^  THE  BARTLEY 
ing,  and  on  our  individual  cars,  and  I    DIAMOND    TANG    FASTENER 

think  we  have  given  it  the  severest  test    ^'of  a'wiht  andTt«  nit  and 
that  is   possible  for  an   article   of  that    forms  a  positive  locking  device, 
kind   to   be   given,    on    account  of  our        ;/v   JUST  THE  THING 
"SiS'iSrViSSw'   beavy  traffic,  extremely  heavy  cars,  en-      ;,  i  FOR  CAR  BODIES 

of  holes  gines,  etc  ,  as  you  well  know  we  handle     v -V 

the  only  200,000-lbs  capacity  cars  in  existence  today  and  have  been  handling  them 
for  a  year,  and  our  tracks  and  engines  where  they  are  equipped  with  your  fasteners 
are  in  good  shape.  I  must  say  that  I  am  glad  you  called  my  attention  to  this  excel- 
lent device."  ■■ -'x^--- v'v'i  --.•':•'•'"■.•.■-■ 


'''''' ''^''''''^^^V^WRVTE  TODAY  FOR  BOOKLET  AND  PRICES. 

THE  AMERICAN  NUT  &  BOLT  f  ASTENER  CO., 

:^''^<}c-¥'^'\^::'_  Pittsburg,    Pa.        -IB':"?:;-.^.- ■■•-'^:-^-'' 


J 
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GISHOLT 


52-inch  Glsholt  Mill  with  Turret  Head 


Oishol  t      Boring     Mills 

Have  established  a  new  standard  for  ma- 
chines of  this  style.  The  friction  head- 
stock  operated  from  either  side  of  the 
machine,  giving  perfect  control;  the  au- 
tomatic stop  for  all  feeds,  the  quicli 
traverse  of  saddles  and  slides  by  power, 
the  appliances  to  minimize  calipering,  a 
strong  construction,  all  tend  to  ^lace 
Gisholt  Mills  in  the  front  rank  of  time 
and  labor  saving  tools. 

Gisholt  Combination   Bar 

and  Chucking  flachines 

Gisholt  Lathes  are  equally  adaptable  to 
bar  or  chucked  work.  Bar  work  up  to  6 14 
inches — chucked  work  to  the  swing  of 
any  of  the  six  sizes  ranging  from  13 
inches  to  41M.  inches.  A  machine  of  this 
kind  may  be  kept  going  part  of  the  time 
on  chucked,  part  on  bar  work.  Many 
railroad  shops  are  now  using  Gisholt 
Lathes  In  this  way. 


Would  You  Go  Back 


TO  USING    FLAT 
DRILLS?   NO!! 

For  equally  good  rea.sons  you  would 
never  go  hack  to  baud  grinding 
after  having  used  the 

NEW  YANKEE 
DRILL  GRINDER 

It's  not  an  expensive  machine  and 
saves  so  much  all  'round  that  it's 
lirst  cost  is  insignificant. 

^#  P  ^  there  are  some  of  our 
■  E»W|  machines  in  use  not 
far  from  you,  and  we  stiall  be  glad 
to  refer  you  to  some,  that  you  may  learn  what  users  think  of 
them. 

Nearly  50  styles;  plain,  and  in  combination  with  Cutter  and 
Reamer,  Plain,  Swinging  and  Surface  Grinders.    CATALOG  ? 


Gisholt  21'    Lathe 


Gisholt  Machine  Co. 

}317  Washin^too  Ave. 
MADISON,  WIS.,  U.  S.  A. 


WILMARTH  &  MORMAN  CO. 

584  Canal  street,         GRAND  RAPIDS,  MICH. 


Vhen  yoo  buy  Hand  Cars,  Push  Cars 
or    Velocipedes    remember    that     the 

Sheffield   Pressed    Steel    Wheels 

are  carefully  and  accurately  designed  and  made 

from  the  best  steel  for  long,  activ^e  service. 

The  SHEFFIELD  is 

The  Original  Pressed  Steel  Wheel 

Made  under  our  own  patents* 

Years  of  bard  usage  have  proved  them  to  be 
the  only  Practical  and  Durable  wheels  built* 

Repairs  will  alw^ayi  be  obtainable  for 

Sheffield  Cars,  as  they  are  Standard. 

H*a<lcrtaarters  for   TracR  Tools  and  Su»9lA*s 

Send  tor  Catalog  N*   527  H  C 

FAIRBANKS,  MORSE  ^  CO, 


Fra«»lclin  CDu  Monro*  Sis., 


CHICAGO,  II^L. 
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Here  is  a  mighty  interesting  problem  in  operative  economy  and  increased 
railway  earnings 

A  problem  which  Many  Large  Railway  Systems  have,  with  our  assistance, 
worked  out  to  a  simple,  practical  and  extremely  satisfactory  solution. 

And  the  way  we  did  it  for  them  and  can  do  it  for  your  line  is  clearly  and 
concisely  told  in  a  little  8-page  folder,  illustrated,  which  we  are  ready  to  send 
you  on  application,  describing 

The  Erie  Vacuum  System  of  Heating 
Engine  Houses 


LvW 


□ 


Call  your  stenographer 

and   write   us   now  for   this   folder 


Put   a   check  M^^ 

mark   right  here.     ^^^ 

Tells  how  to  Save  Thousands  of  Dollars  each  year  in  fuel  by  heating  with 
waste  steam  how  to  harness  every  bit  of  exhaust  steam  about  the  engine 
house  and  make  it  work. 

How  to  provide  ample,  uniform  heat;  how  to  prevent  delays;  how  to  turn  a 
locomotive  quicker;  how  to  get  more  work  and  better  work  from  engine  house 
mechanics. 

Summing  it  all  up,  the  net  results  are: 
Better  Heat  for  Less  Money. 

The  system  is  tried  out,  prac- 
ical  and  sure,  and  the  initial  invest- 
ment is  not  prohibitive. 

When  shall  we  mail  vou  this 
little  folder  explaining  all  this — 
Now? 


Rai  lway  ExchangeN  ^ 

CHICAGO 


WANTED 


■■<A/-^^n:^v.:'^ 


A  Book  on  the  Walschaert  Valve  Gear  as 
Applied  to  Modern  American  Locomotives 


WE  HAVE  IT 

.V.;.,.-  •.     ._■,-.•,  ;. .  ■■     .-■  f- 

Written  by  W.  W.  Wood,  all   Features  of-  {^ ;, 
the  Design,  Action  and  Operation   of  the    '  V  ' 
Gear  clearly  Explained.      Fully  Illustrated.^    ^^ 

American  Engineer  and  Railroad  Journal 

140  NASSAU   STREET  NEW   YORK  CITY 


FRESH   FROM  THE   PRESS 


PRICE  $1.50 


Index  to  Advertisers. 
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ABRASIVE  MATERIALS: 

Norton  Company,  Worcester,  Mass. 

AIR  BRAKES: 

Westinghouse  Air  Brake  Co.,   Pittsburgh, 

AIR-BRAKE  HOSE: 
B.   F.  Goodrich  Co.,  Akron,   O. 
Wood,  G.  S.,  Chicago,  111. 

AIR  <X>MPRESSORS: 

Fairbanks,  Morse  &  Co.,  Chicago,  111. 

The  NorwaJk  Iron  Wks.  Co.,  S.  Norwalk.Con*. 

AIR  FURNACE  CASTINGS: 

Hunt-Spiller  Mfg.         C,  Boston,  Mass. 
AIR  HOISTS: 

Chicago  Pneumatic  Tool  Co.,  Chicago.  111. 

ALUNDUM    WHEELS: 

Norton  Company,  Worcester,  Mass. 

ALTITUDE    VALVES: 

Golden-Anderson    Valve    Specialty    Co.,    Pitts- 
burgh,  Pa. 

ANDERSON   .     CUSHIONED         KON-BETVRllf> 
VALVES: 
Golden-Anderson    Valve    Specialty    Co.,    Pitts- 
burgh,  Pa. 

ANTI-FRICTION    BEARINGS:    V :,   ' 

Baltimore    Railway    Specialty  Ctimpany,    Bal- 
timore, Md. 
Standard  Roll&r-Bearing  Co.,  Philadelphia,  Pa. 

ANTI-FRICTION  METAL: 

Aurora  Metal  Co.,  Aurora,  III. 
ANTI    WASTE    GRABBER: 

V.  O.   Lawrence  Co.,  Philadelphia, 

ASBESTOS  CEMENT: 

Philip  Carey  Mfg.  Co.,  Cincinnati,  O. 

ASBESTOS  GOODS: 

Franklin   Mfg.    Co.,  Franklin,   Pa. 

ASBESTOS  MATERIALS: 

Philip  Carey  Mfg.  Co.,   Cincinnati.  O. 

ASBESTOS  PACKINGS: 

Philip  Carey  Mfg.  Co.,   Cincinnati,  O. 

ASBESTOS  STEAM  PIPS  AND  BOILER 
ERINGS: 
Philip  Carey  Mfg.  Co.,  Cincinnati,  O. 

ASPHALT  ROOFING: 

Philip  Carey  Mfg.  Co.,  Cincinnati.  O. 

AUTOMOBILE  AXLES: 

Standard  Roller-Bearing  Co.,  Philadelphia.  Pa. 
AUTOMATIC  GRIP  DRILL  SOCKET: 

Sager  Drill   Socket  Co.,   Albany.  N.:T. 

AUTOMOBILE  RUNNING  GEAR:     '  *      • 

Standard  Roller-Bearing  Co.,  Philadelphia.  Pa. 
AXLES: 

Krupp    (Prosser  &  Son,   15  Gold  St.   N.    Y.) 
BABBIT  METAL: 

Ajax   Metal   Co.,   Philadelphia,  Pa. 

Aurora    Metal    Ca,    Aurora,    111. 

Damascus   Bronze  Co..   Pittsburgh,   Pa. 

BALANCED  MAIN  VALVES:  > 

Am.  Balance  Valve  Co.,  Jersey  Shore,   Pfc 

BALANCED  SLIDE  VALVES: 

Am.  Balance  Valve  Co.,  Jersey  Shore.  Pa, 
Hammett,   M.  C,  Troy,  N.  Yi^  ::■:/■;■':.;.:.  ^■'.■ 

BALL    BEARINGS: 

Baltimore    Railway    Specialty    Company,    Bal- 
timore, Md. 

BALLAST   CARS: 

Enterprise    Ry.    Bquipment  Co.,    Chicago,    HI. 

Rodger   Ballast   Car   Co.,   Chicago.    111. 
BALL  THRUST  BEARINGS: 

Standard  Roller-Bearing  Co.,  Philadelphia,  Pa. 
BEARINGS:  . 

AJax  Metal  Cto.,  Philadelphia.  Pa.  'z  ? 

Aurora  Metal  Co.,  Aurora,  111. 
BEARINGS,   RING    OILING   AND   BABBITED: 

George  V.  Cresson  Co.,   Philadelphia,  Pa. 

BELL  CORD  AND  COUPLINGS: 

Wellington,  Henry  W.,  JBoston,  Mass. 

BELL  RINGERS: 

Western  Ry.   Equip.  Co.,  St.  I<ouIs,   Mo. 

BELT  TIGHTENERS: 

George  V.   Cresson.   Cb..  Philadelphia.  Pa,   K 

BEVEL  GEARS,  MACHINE  CUT  &  MOLDED: 
George  V.   Cresson  Co.,  Philadelphia,  Pa. 

BLOWERS: 

American   Blower  Co.,  Detroit,  Mich. 

B.  F.   Sturtevant  Co.,  Hyde  Park.  Mass. 
BLOW  OFF  VALVES:    f-:^  /,    ■:      V  v/ 

Chicago  Pneumatic  Tooi  Co.,  CSltCB^.  HI. 

Crane  Co.,   Chicago,  111. 
BOILER  COMPOUNDS: 

Dearborn  Drug  &  Chemical  Wka..  Chicago.  lU. 
BOILER  COVERINGS:         -  -  ? 

Philip  Carey  Mfg.  Co..  Cincinnati,  O. 

Franklin    Mfg.     Co.,    Franklin,    Pa. 
BOILER  SHOP  MACHINERY: 

KIles-Bement-Pond  Co.,  New  York. 

Wm.  Stllers  «  O*..  FhUndripkU.  Pa. 
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RE  AiSO  NS     WHY 

« 

Sutler    Drawbar  Attachments 


SHOULD    BE    CONSIDERED 


FRICTION    GEAR 

Piper    Patents 

HisK    Capacity.    250,000    lbs. 
I^OMT    Recoil,    Self  Containecl 

Large   MTearing  Surfaces. 
Feiw^   Parts.      Simple   in    Design. 
Superior   Prelitninar^r 

Spring    Movement. 

ALL  THE  POINTS    OF   A  l>£RFi:CT    GEAR.  ^^  .i.,^^*- 

TANDEM 
SPRING  ATTACHMENTS 

Perfect    Spring   Protection. 

No  Strain  on  YoKe  Rivets,  except  in 
pulling. 

LigHt  in  IVei^Kt.    Superior  StrengtK, 

6}^  X  8   or  8x8   in.   Draft   Springs. 

Steel   or  MTood   Underframe. 

U/>e  Btitler  Dra^vbar  Attachment  Company 

nd    for    Catalog  CLEVELAND,     OHIO 


- 


$1.^ 


American 

Compotind 

LrOcomotives 

By  FRED  H.  COLVIW 

A  practical  book  for  those  who  have 
to  do  with   the  making,  handling  or 
repairing  of  compound   locomotives. 
It  tells  about : 
Running — handling    on    grades- 
how   the   different    types   work — 
what  to  do  if  they  break  down — 
how  to  disconnect — how  to  locate 
leaks — about     piston     and     slide 
valves,  and  a  lot  of  other  inform- 
ation you  need. 
It's  a  handsome  book,  fully  illustrated, 
and   has   lo  special   inserts,   showing 
different  compounds.     Money  back  if 
you  say  so  or  sent  on  approval — which 
shall  it  be  ? 

U/ye  Derry-Collard  Co. 

356-2.S7  Broadway,  New  York. 

Fred  H.  Colvin,  Pres. 


//  You  Want  to  Shoot  a 

NevffoundlBnd 
Caribou 

on  a  three  weeks  personally  conducted 
party,  $200.00,  all  expenses  paid,  write 
for  particulars  to 

MAINE  CENTRAL  R.R. 

Passenger  Department 
PORTLAND    ...         MAINE 


Gould  Coupler  Co. 


OFFICES 
I  West  34th  St.,  New  York 
1J20  The  Rookery,  Chicago 
Depew,  N.  Y. 


WORKS 
Axle  Forge,  Depew,  N.  Y. 
Malleable  Iron,  Depew,  N.  Y. 
Cast  Steel,  Depew,  N.  Y. 


GOULD  MALLEABLE   IRON 
JOURNAL  BOXES. 

QOULD    FRICTION    DRAFT 
GEAR. 


BOUND    VOLUMES  FQ--  IWt.  Price  $3.50 

AMERICAN  ENGINEER  AND  RAILROAD  JOURNAL,  150  Nassau  Street,  New  York 
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on  the  average  (from  3  to  7  hours)  —save  nearly  a  ton  of 

coal — save  engine  house  labor — save  wear  and  tear  on  the 
engine — on  every  locomotive  you   turn,  by  installing  the 

Erie  Automatic  Boiler  Washer 

Run  the  locomotive  into  the  engine  house — make  the  connections  in  a 
moment — save  and  purify  the  water  blown  out — save  the  "blow-off"  steam — 
knock  down  the  fire— wash  the  boilers  with  hot  water — and  .. ;■-./_._ 

Turn  her  out  again  all  ready  for  instant  service  with  clean  hot  water,  good 
fire  and  100  lbs.  steam— in  less  than  two  hours.  Water  may  be  changed  by  our 
system  without  knocking  down  the  fire,  or  blowing  off  the  steam,  in  less  than 
hialf  an  liour. 

And  all  this  accomplished— simply  by  utilizing  the  waste  steam  and  water 
blown  out  of  the  locomotives. 

Solid,  accomplished  facts,  already  in  successful  operation  with  some  of  the 
leading  railroad  lines  of  the  country. 

Read  between  the  lines  of  these  brief  statements— and  figure  out  for  your- 
self what  they  may  mean  to  your  line.  How  many  locomotives  do  you  turn 
per  week,  and  what  is  the  estimated  value  of  each  per  service  hour? 

The  System  is  entirely  practical,  and  the  investment  by  no  means 
prohibitive. 

Our  pamphlet  goes  sufficiently  into  the  mechanical  details.  It  will  interest 
you.     Send  for  it. 


ILWAY    CXCHANGI 
ICHICAOO  I 


RODGER  BALLAST  HART  CONVERTIBLE  CAR 


THREE   CARS    IN    ONE 


BUILT  OF  30  TO   60  i 

TONS     CAPACITY 

AND    OF    EITH  ER 

IwOOD  OR  STEEL., 


CONSTRUCTION     BALLASTAai 
GENERAL     FREIGHT   V^j 

CHANGED    FROM    CENTER 
DUMPTOSIDE  DUMPOR 
VICE-VERSA  IN  20  MIN- 
UTES WITHOUT  TOOLS 


fT HOUSANDS      IN 
'        DAI  1_Y    SERVICE 
HAVE   PROVEN 
ITS  GREAT  ECONOMY 
I  AND.  PR  AC  TIC  ABILITY^ 


■i^m 


jL^- 


'mi^i- 


^^^^^m 


RODGER  BALLAST  CAR  CO.  ^cTc^y'^". 
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IKON.     HOLLOW     OR. 


Cuyahoga  Fall.  U 


Pa. 


Wis. 
Pa. 


Del. 


BOILER      STAY  BOLT 
SOLID: 

Falls  Hollow  Staybolt  Co., 
BOILER   TUBES: 

Krupp    (Prosser  &   Son,   15   Gold  St..   N.    V.I.  r, 
BOLHTERS: 

American  Steel  Foundries.  New  York  City. 

Commonwealtb  Steel  Co.,   St.  Louis,  Mo. 
BOLSTERS,  TRUCK  AND  BODY: 

Enterprise   Ry.    Equipment    Co.,    Chicago,    111. 

Pressed  Steel  Car  Co.,  Philadelphia  aud  Pitt^'- 
burgh.   Pa. 
BOLT  CUTTERS:  -V_^'-: 

Acme  Machinery  Co..  Cleveland,  O.  ""  > ''  "' 

Niles-Bement-Pond  Co.,  New  York. 

Pratt  &  Whitney  Co.,  Hartford,  Conn. 
BOLT  AND  NUT  FASTENERS: 

Am.    Nut   and    Bolt   Fastener   Oo.,    PJtts.,    Pa. 

Grip    Nut    Company,    Chicago,    111 
BOLT   AND   NUT   IRON: 

Refined   Iron  &:  Steel  Co.,   Pittsburg,   Pa. 
BOLT  AND  NUT  MACHINERY: 

Ajax  Mfg.   Co.,  Cleveland.  O. 
BORING    BARS,   PORTABLE: 

H.   B.  Underwood  &   Co.,   Philadelphia. 
BORING    MACHINES,     WOOD: 

Gishoit    Machine   Co.,    Madison, 
HOKISG   MILLS: 

Cha-s.  G.    Smith  Co.,   Pittsburg, 
BORING   MILLS,    HQEIZONTAU- 

Niles-Bement-Pond  Co.,  New  York. 
BORING  AND   TURNING  MILLS: 

Niles-Bement-Pond  Co.,  New  York. 

Poole    Co.,    J.    Morton,    Wilmington, 

Wm.   Sellers  &  Co.,  Philadelphia. 

Warner  &  Swasey,  Cleveland,  O. 
BRAKE  BEAMS: 

American  Steel  Foundries,   New  York  City. 

Damascus  Brake  Beam  Co.,  St.   Louis,  Mo. 

Frost  Railway  Supply  Co.,   Detroit,   Mich. 

Pressed  Steel  Car  Co.,  Phila.  aud  Pittsburgh. 
BRAKE  SHOES: 

Adreon  &  Co.,  St  Louis,  Mo. 

Amn.  Brake  Shoe  &  Fdry.  Co..  New  York  City. 

Buda  Foundry  &  Mfg.  Co.,  Chicago.  111. 

Railway  Materials  Co..  Chicago,  111. 
BRASS  CASTINGS: 

Ajax  MeUl  Co.,   Philadelphia.  Pa. 

Aurora  Metal  Co.,  Aurora,  111. 

Damascus  Bronze  Co.,  Pittsburgh,   Pa.  r  ;-^ 

BRUSHES:  ' 

John  McKim  &  Co.,  Philadelphia.  Pa. 
BUILDING  PAPER: 

Philip  Carey  Mfg.  Co.',  Cincinnati,  O. 
BUMPING  POSTS: 

Adreon  &  Co.,  St.  Louis,  Mo.  ,.  -  , .  j. 

CARS:  ;.   ■>.<.■ 

Billmeyer  &   Small   Co..  York,   Pa. 

Goodwin   Car  Co..   New  York  City,   N.    Y. 

Enterprise   Ry.    Equipment  Co.,   Chicago.   III. 

King-Lawson    Dump   Car  Co.,   New   York   City 

Middletown  Car  Works,   Mlddletown,    Pa. 

Pressed   Steel   Car  Co.,   Pittsb.-^h,   Pa. 

Rodger  Ballast  Car  Co..   Chicago.   111. 

Ralston    Car    Co..    Chicago,    III. 

Standard   Steel   Car  Co..   Pitti^burgh.   Pa 
CARS  AND  CONTRACTOR'S  EQUIPMENT 
SUPPLIES: 

Rodger  Balla.<;t  Car  Co.. 
CARS,   BALLAST: 

Rodger  Ballast  Car  Co.. 
CAR    CLOSETS: 

Duner  Co..  Chicago,  111. 
CAR    COUPLERS: 

Adrecn   &  Co.,   St.   Louis.   Mo. 

Gould   Coupler  Co..    New   York  Citv. 

McConway  &  Torlry  Co..   Pittsburgh.    .  „. 

Standard  Coupler  Co.,  New  York  City    N    Y 

Tower  Coup.   N.   M.  Cast.  Co..  Cleveland    o' 
CAR  DOORS: 

Western  Ry.  Equip.  Co.,  St.  Louis.  Mo. 
CARS,   DUMP: 

Goodwin   Car  Co.,   N.  Y.  City.   N,  tI     '•■•-•■' 

Rodger  Ballast  Car  Co..  Chicago     IP 
JAR  FORCINGS: 

Spencer,  Otis  Co..  Chicago.  111. 
CAR  HEATERS: 

Chicago  Car  Heating  Co..  Chfiaco    Til 

Safety  Car  Heat.  &  Light  Co.,   New  York 
CAR  INSULATION: 

Franklin  Mfe.   Co..  Franklin.  Pa. 
CARLINES.   PRESSED   STEEL: 

Cleveland  Car  Specialty  Co.,  Cleveland.  Q.- 
CAR  LIGHTING:  .^ 

Con.  Ry.  Elec.  Light  *  Equip.  Co..  New  York 

Gould  Coupler  Co..  New  Y'ork  City,  N    Y 

Safety   Car   Hpat   and   Light   Co.,    New   York. 
CAR  REPLACERS: 

Adreon    &    Co..    St.    Lr.uis.    Mo. 

Buda  Fdry.  &   Mfg.   Co.,   Chicago,  III. 
CAR   SPRINGS: 

Frost  Railway  Supply  Co..  Detroit.  Mich. 

Phoenix  Car  Spring  Co.,  Chicago,  111. 

Pittsburgh  Spring  &  Steel  Co..  Pittsburgh.  Pa 

Railway  Steel  Spring  Co.,  New  York  City. 
CARS,  STEEL: 

Rodger  Ballast  Oar  Co..  Cfaicago.  Ill 
CAR  TRUCKS: 

Commonwealth   Steel   Co.,   St.   T^ouls,   Mo. 

Bettendorf  Axle  Co.,  Chicago,  III 
CAR  WHEELS: 

Krupp   (Prosser  &   Son,   15   Gold   St.,  N.   Y.> 

Stardard    Steel   Works.    Philadelphia,   Pa. 
CAR-WHEEL    BORING   MACHINEF!; 

Niles-Bement-Pond  Co.,  New  York. 
CAR-WHEEL  TIRES: 

Krupp    (Prosser  &  Son.  15  Gold  St.,  N.  Y  >. 

Standard   Steel   Works.  Philadelphia,   Pa 
CAR  VENTILATORS: 

Adreon  ft  Co..  St  LomIs.  Mo. 


Chicago.  III. 
Chicago.  HI. 


N.   Y. 

Pa. 
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CASTINGS    (IBON  AND  STEEL): 

Gould  Coupler  Co..  New  York  City.  N.  Y. 

CommoDwealtb  Steel  Co.,  St.  Liouis,  ilo. 
CEMENT: 

Franklin  Mfg.  Co.,  Franklin,  Pa. 
CEMENT  CRUSHERS: 

Ueorge  V.  Cresson  Co.,  Philadelphia. 
CENTERING    MACHINES: 

D.  E.  WbitoD  Machine  Co.,  New  London,  Ooun. 
CHAINS: 

The  Jeffrey  Mfg.  Co.,  Columbus,  O. 
CHAINS.  DRIVING: 

Morse  Chain  Co.,   Trumansburg,  N.    Y. 
CHAIN  IRON: 

RefiBCd  Iron  &  Steel  Co.,  Pittsburg,   Pa. 
CHAIN   WHEELS: 

George   V.,  Cresson   Co.,   PhiladelptUa. 
CHIME    WHISTLES: 

Am.  Steam  Gauge  &  V.  Mfg.  Co.,  Boston,  Mass. 

Star   Brass  Mfg.   Co.,   Boston,  Mass. 

The  Jeffrey   Mfg.   Co.,   Columbus,   O. 
CHIPPING  HAMMERS: 

Chicago  Pneumatic  Tool  Co.,  Chicago,  III. 

Independent  Pneumatic  Tool  Co.,  Chicago.   111. 
CLAMP  BOXES: 

George  V.   Cresson   Co..   Philadelphia. 
CLOCKS: 

The  Prentiss  Clock  Imp.  Co.,  New  York  City. 
COAL  AND  ASHES  HANDLING  MACHINERY  : 

The  Jeffrey  Mfg.  Co.,  Columbus.  O. 
COAL  CARS: 

Enterprise    Ry.    Equipment    Co.,    Chicago,    III. 

Pressed  Steel  Car  Co.,  Phtla,  and  Pittsburgh. 
COAL-MINING  MACHINERY: 

The  Jeffrey  Mfg.  Co..  Columbus,  0. 
COLLARS,  SOLID  AND  SPLIT: 

George  V.  Cresson  Co.,  Philadelphia. 
COMPRESSED  AIR  LOCOMOTIVES: 

Baldwin   Locomotive  Works.  Philadelphia,  Pa. 
COMPRESSED       AIR       SAND       BLAST       MA- 
CHINERY: 

Tilghman-Brooksbank   Sand   Blast  Co.,   Pbila- 
delpbia.   Pa. 
CONE  PULLEYS: 

G«orge  V.   Cjesson   Co.,   Philadelphia. 
CONTRACTOR'S  AND  EQUIPMENT  SUPPLIES: 

Rodger  Ballast  Car  Co.,   Chicago.   111. 
CONVERTIBLE  CARS: 

Rodger  Ballast  Car  Co.,   Chicago,   111. 
CONVEYING  MACHINERY: 

George  V.    Cresson   Co.,   Philadelphia. 
COUNTERSHAFTS,  FRICTION: 

Wilmarth  &  Morman  Co.,   Gd.   Rapids,  Mich. 
COUPLINGS.  PATENT  INTERNAL  CLAMP: 

George  V.  Oresson  Co.,  Philadelphia. 
tOUPLINGS.  FRICTION  CLUTCH: 

George  V.  Cresson  Co.,  Philadelphia. 
CUTTER    GRINDERS: 

Norton  Company.  Worcester,  Mass. 
CRANES: 

Nlles-Bement-Pond  Co.,  New  York. 
CRANE  CHAINS: 

Monongahela  Iron  &  Pteel  Co.,  Pittsburgh,  Pa. 
CRANKPINS: 

Krupp    (Prosser  &    Son.   15  Gold   St.,   N.    Y.). 
CRANKPIN  TURNING  MACHINE,  PORTABLE: 

H.    B.   Underwood  &   Co.,    Philadelphia,    Pa. 
CRUSHING  MACHINERY: 

George  \     Cresson  Co.,   Philadelphia. 
CUTTER    Oh''NDERS: 

Norton  Co.,   Worcester,   Mass. 
CUTTERHEADS,  WOODWORKING: 

Samuel  J.   Sblmer  &  Sons.  Milton,   Pa. 
DEPOT  SCALES: 

Standard  Scale  &.  Supply  Co.,  Pittsburgh,  Pa. 
DIAPHRAGMS: 

Adreon  &  Co.,  St.  Louis,   Mo. 

Railway  Appliances  Co.,   Chicago,   111. 
DORMANT  SCALES: 

Standard  Scale  &  Supply  Oo.,  Pittsburgh.   Pa. 

PRAFT  GEARS: 

Butler  Drawbar  Attachment  Co.,  Cleveland,  O. 

Cardwell  Friction  Draft  Gear,  Chicago,  111. 

Commonwealth  Steel  Co.,   St.   Louis,   Mo. 

Parlow  Draft  Gear  Co.,  Baltimore.  Md. 

Republic  Ry.   Appliance  Co..   St.   Louis.   Mo. 

Standard  Coupler  Co..  New  York  City. 

Waugh  Draft  Gear  Co.,  Chicago,  111. 

Wei5tem   Ry.  Ekjuip.  Co.,  St.  Louis,  Mo. 
DRAFT.   MECHANICAL: 
-'•■  B.  P.  Sturtevant  &  Co.,  Hyde  Park,  Mass. 
DRAFT  RIGGING   OR   ATTACHMENTS: 

Frost  Railway  Supply  Co.,  Detroit,  Mich. 
DRAUGHTMAN'S  SUPPLIES: 

P.  Weber  &  Cb..  Philadelphia,  Pa. 
DRILL   GRINDERS: 

Wilmarth  &  Morman   Co.,  Gd.   Rapids,  Mich. 
DRILLING  MACHINES: 

American  Tool  Work."?  Co.,  Cincinnati,  O. 

Blckford   Drill  &  Tool   Co.,  Cincinnati.   O. 

Fairbanks  &  Co..  New  York. 

Niles-Bement-Pond   Co.,    New   York. 

Pratt  &  Whitney  Co..  Hartford.  Conn. 

Wm.    Sellers    &   Co.,    Philadelphia,   Pa. 
DRILLING  MACHINES,  RADIAL: 

American    Tool    Works   Co.,    Cincinnati,    O. 

Niles-Bement-Pond    Co..    New    York. 
DRILLING  MACHINES.  LOCOMOTIVE  FRAME: 

Nlles-Bement-Pond   Co.,    New  York. 
DRILLING  MACHINERY.  PNEUMATIC: 

Chicago    Pneumatic  Tool    Co..   Chicago,    111. 

Enterprise   Ry.    Equip.    Co.,   Cblcago,    111. 
DRILLS.   ELECTRIC: 

ChlniKo   Pneumatic  Tool   Co..   Chicago,   111. 
DRIVING   WHEEL   CENTERS: 

CJommonwealth   Steel   Co.,    St    Louis,   Mo. 
DRIVING   WHEEL  LATHES: 

Niles-Bement-Pond   Co.,  New  York. 


Star  Brass  flanufacturing  Co. 

Original  and  Exclusive  Manufacturers  of 
"NON-CORROSIVE"    STEAfl    AND   AIR  GAQE5 

Extra  Heavy  Muffled  and  Open  Fop  Safety  Valves,  Chime  Whistles, 
Seibert  Bulls  Eye  Lubricators,  Automatic  Water  Gages. 
Globe,  Angle,  Check,  Cross  and  Blow-ofE  Valves. 

Main  Office  and  Works,  108-114  EAST  DEDHAM  ST,.  BOSTON,  MASS. 
Branches,  NEW    YORK    CITY  LONDON,     ENQ. 


BE    SURE    YOU    GET   THE    GENUINE 


Hartshorn  Shado  Rolloro 


We  make  a  special  Car  Roller  furoiahed  with 
brackets  suitable  for  all  classes  of  fittings. 
Used  the  world  over,  wherever  caru  are  run. 

STEWART  HART8HORM  CO. 

Main  Office  &  Pact'y,  E.  Newark,  N,J.    New  York,  382  Lafayette  5t.    Chicago.  338-344  Wabash  Ave 


as 


THE  DETROIT  No.  21 

LOCOMOTIVE  LUBRICATOR 

ADVANTAGES: 
Freedom  from  Broken  Glasses, 
Low  Cost  of  Maintenance, 
Regularity  of  Feed, 

Simplicity  of  Construction. 

Descriptive  matter  sent  on  application. 

Detroit  Lubricator  G).,    -    Detroit,  Mich. 


BOSTON  (a  MAINE  R.  R. 

/T.HE  GREAT  TOURIST  ROUTE  TO  ALL  SUMMER  RESORTS  OP 

EASTERN    AND    NORTHERN     NEW    ENGLAND, 
CANADA  AND  THE  PROVINCES. 

Winnepisaukee,  Sunapee,  Cbamplaln,  Memphremagog,  SL  John,  Rangeley  and  Moosehead 
Lake.s  ;  Adirondack,  White  Mountains  and  Green  Mountains  Regions ;  Mt.  Desert,  St.  Andrews, 
and  all  Beach  and  Coast  Resorts  of  New  England,    Montreal,    Quebec,    St    John,    Halifax. 

Lowest  rates  between  the  principal  New  England  points  and  the  West  and  Northwest. 
Daily  trains  between  Boston  and  the  West,  and  the  only  line  running  through  sleepers  be- 
tween Boston  and  St.   Paul  and  Minneapolis. 

Summer  publications  descriptive  of  Summer  resorts — "All  Along  Shore,"  "Among  the 
Mountains,"  "Lakes  and  Streams,"  all  profusely  illustrated,  will  be  sent  iwstpaid  on  receipt 
of  2  cents  in  stamps  each.  Excursion  book,  giving  rates,  hotel  and  boarding  bouse  list,  etc., 
will  be  sent  free  on  application.     Address  General  Department,  B.  &  M.  R.  R.,  Boston. 

D.    J.    FLANDERS-,    General    Passenger   and  Ticket  Agent. 


Socket  for  Hig'K  Speed  Drills 


^/fe   Sager   Atitomatic    Grip    Drill    SocRet 

Will  protect  the  tansr  of  your  High  Speed  and  Ordlnarv 
steel  arills.  No  Machine  work  required  on  shank  of  drill 
Will  also  use  up  drills  with  broken  tangs.    Sent  on  trial. 


niustrated  Catalogue  free  on  request. 


Sanger    Drill    Socket    Co., 


Mad  mo   a    Avenu*. 
Albany,    N.  Y. 


BOUND  VOLUMES  FOR    1906 

PRICE  $3.50 
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The    American    Improved    Loco= 
motive  fluffled  Pop  Safety  Valve 

The  entire  Adjustment  is  located  dii-ectly  beneath  the  cap 
at  the  extreme  top  of  the  valve. 

The  Blow-Back  is  adjusted  by  a  slip  ring  connected  with  a 
swivel  nut  at  top  of  the  valve. 

It  can  be  adjuste<l  in  about  one-fifth  the  time  required  to  ad- 
just other  locomotive  valves  where  the  relief  ring  Ls  adjuste<l 
uy  a  screw  or  ratchet  ring  at  the  base  of  the  valve.  There 
are  no  threads  to  stick  or  parts  to  get  out  of  order,  jKJsitive 
relief  being  assured  under  all  conditions . 

Manufactured  exclusively  by  the 

AriERICAN  STEAfl  QAUQE  &  VALVE  MFQ.  CO 

BOSTON.  MASS. 


Our  Reputation  is  Founded  on  Merit— Not  Age 

Our  product  has  passed  the  experimental  stage 

and    its  superior  quality  is  now  firmly  established  -•    BEST  FOR  RAILROAD  USE 

^  WHEEL   MFG.   CO. 

^  TIFFIN,  OHIO,  U.  S.  1. 

AGENTS    EVERYWHERE 


NEW   PROCESS  TWIST 


DRILLS 

Arc  Hot  Forced. 

The  Best  Part  of  the  Steel  is 
not  cut  out  and  thrown  away 
They     have    a    Toughness     and 

Strength  which    is 
Imp^Mihle-  to  attain  by  Milling 


Send  for    Catalogue. 


THE  FAIRBANKS  CO. 


Albany 

Buffalo 

Philadelphia 

Baltimore 

Hartford 

Pittsburgh 

Bangor 

New  Orleans 

Syracuse 

Boston 

New  York 
Glasgow.  Scotland 

I>ondon.  Eng 

General  Catalogue  (No.  316)  5ent 
on  Application. 
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DROPPED  FORGED  JOURNAL  BOX  WEDUES: 

Spencer,  Otis  Co..  Chicago,  111. 
DHkINO  APPABATUa: 

B.  F.  Sturtevant  Co.,  Hyde  Park,  Mass. 
DRY  KILN  EQUIPMENT: 

B.  F.  Sturtevant  do.,  Hyde  Park.  Mass. 
DUMP   CABS: 

Enterprise  Ry.  E>iuip.  Co.,  Chicago,  111. 
DUPLEX   AIB  GAUOES: 

Am.  Steam  Gauge  &  V.  Mfg.  Co.,  Boston, Mas:>. 

Star  Brass  Mfg.  Co.,  Boston,  Mass. 
DUST  GUARDS: 

Adreon  &  Co.,  St.  Louis,  Mo.  J-  ;■   - 

Franklin    Railway   Supply    Co.,    Franklin,  -fik. 

T.  H.   Symington  &  Co.,   Baltimore,  Md. 
DYNAMOS  AND   MOTORS: 

B.  F.  Sturtevant  Co.,  Hyde  Park,  Mass. 

Cnocker-Wheeler  Co.,  Ampere,  N.  J. 

Fairbanks,  Morse  &  Co.,  Chicago,  111. 

General  Electric  Co.,  New   York. 
ELECTBIC   CAR  LIGHTING: 

Con.  Ry.  Elec.  Light  &  Ekiuip.  Co.,  New  York. 
ELECTRIC  LOCOMOTIVES: 

Baldwin  Locomotive  Works,  Philadelphia.  Pa. 

The  Jeffrey  Mfg.   Co.,  Columbus,  Ohio. 

ELECTRIC  MOTORS: 

Crocker-Wheeler  Co.,   Ampere,   N.  J. 

General   Electric   Co.,   Schenectady,   N.   Y. 

B.  F.  Sturtevant  Co.,  Hyde  Park,  Mass. 

The   Jeffrey    Mfg.    Oo.,    Columbus,    O. 

Westinghouse  Electric  &  Mfg.  Co.,  Pitts.,  Pa. 
ELECTRIC    TBAVELiaa  CRANES: 

Niles-Bement-Pond  Co.,  New  York. 

The  Shaw  Electrict  Craoe  Co.,   New   York. 
ELECTRIC  SPEED  DRILLS: 

U.  S.  Elect.  Tool  Co.,  Cincinnati,  O. 

ELECTRIC  TRUCKS: 

Baldwin  Locomotive  Works,  Philadelphia,   Pa. 

ELEVATING  AND  CONVEYING  MACHINERY. 

The  Jeffrey  Mfg.  Co.,  Columbus,  O. 
ELEVATORS,  BUCKET: 

George  V.   Cresson  Co..  Philadelphia,  Pa. 

EMERY   WHEELS: 

Bridgeport  Safety   Emery   Wheel    Co.,    Bridg*- 
port,  Gonn. 

Sterling  EJmery  Wheel  Mfg.  Co.,  Tiffin.  O. 

Norton  Co.,   Worcester,  Mass.        -  .r  - 
EMERY    GRINDING   MACHINES:  "" 

Chas.  G.   Smith  Co.,   Pittsburg.   Pa. 
ENGINEERS: 

Arnold  &  Co..  Chicago,  111. 

ENGINEERS'  MATERIALS:  . 

Thomas  Nolan,  New  York. 
ENGINES: 

B.  F.  Sturtevant  Co.,  Hyde  Park,  Mass.      v  i ' 
ENGINE  IRON:  •■     ■■■ 

Refined  Iron  &  Steel  Co.,  Pittsburg,   Pa. 
ENGINE    BOLT   IRON: 

Spencer,  Otis  Co.,  Chicago,  III. 
ENGRAVING: 

Thiomas  Nolan,   New  York. 
EXHAUST  FANS  AND  HEADS: 

a.   F.    Sturtevant  Co.,   Hyde  Park,   Mass. 
EXPANDED   METAL   LOCKERS: 

Ed.   Darby  &  Sons  Co..   Philadelphia,   Pa. 
EXPANSION    BORING    TOOLS: 

Davis  Ex-Boring  Tool  Co.,  St.  Louis,  Mo. 
FANS,  EXHAUST  AND   VENTILATING:      ' 

B.  F.  Sturtevant  Co..  Hyde  Park,  Mass. 
FANS,  MECHANICAL  DRAFT: 

B.  F.   Sturtevant  Co..  Hyde  Parlt,  Mass. 
FACING  MACHINES,  PORTABLE: 

H.   B.  Underwood  &  Co.,  Philadelphia,  Pa. 
FILES: 

Nicholson  File  Co.,  Providence,  R.  I. 
FILE   CLEANER: 

Nicholson  File  Co.,  Providence,  R.  I. 
FILE    HANDLER: 

Nicholson  File  Co.,  Providence,  R.  I. 
FIREPROOF   PAINT: 

Fireproof  Sales  Co.,  Pittsburg,  Pa. 
FLY-WHEELS: 

George  V.  Cresson  Co.,  Philadelphia.  Pa. 
FORGES: 

B.  F.  Sturtevant  Co..  Hyde  Park.  Mass. 
FORGINGS  AND. CASTINGS: 

Krupp   (Prosser  &  Son,  15  Gold  St.,  N.  Y.) 
FORGING   MACHINES: 

Ajax    Mfg.    Co.,   Cleveland,    Ohio. 
FRICTION  BUFFERS: 

Frost  Railway  Supply  Co.,  Detroit,  Mich. 

George  V.  Cresson  Co.,  Philadelphia,  Pa. 

Godid   Coupler  Co..   New  York. 
FRICTION  DRAFT  GEARS: 

Spencer,  Otis  Co.,  Chicago,  111. 
FRICTION   CLUTCH   PULLEYS:    ' 

Chas.   G.    Smith   Co.,   Pitt-sburg,   Pa. 
FREIGHT  CAR  ROOFING: 

Philip  Carey  Mfg.  Co.,  Cincinnati,  Ohio. 
FREIGHT  CAR  ROOFS,  METAL: 

Spencer,  Otis  Co.,  Chicago,  111. 
FREIGHT  CAR  ROOFS,  PLASTER: 

Spencer,  Otis  Co..  Chicago,  111. 
FROGS  AND    CROSSINGS: 

Buda  Foundry  &  Mfg.  Co..  Chicago,   111. 

Weir  Frog  Co.,   Cincinnati,  Ohio. 
FUEL   ECONOMIZERS: 

B.    F.    Sturtevant   Co.,   Hyde    Park,    Masa, 
FURNACES: 

Railwav  Materials  Co.,  Chicago,  111. 
GAS  ENGINES: 

Otto  Gas  EnKln«>«».  Chicago,  111.,  &  fhila.,  Pn. 
GAS  EXHAUSTERS: 

B.  F.  Sturtevant  Co..  Hyde  Park.  Mass. 
GASKETS: 

Pranklln  Mfg.  Co..  rnakltn.  Pa. 
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OASOLINE   ESGINES   AND  PUMPS: 

Fairbanks,   Morse  &  Co..  Chicago,   111. 
GAUGES: 

Ashton    Valve   Co.,    Boston,    Mass. 
American   Steam   Gauge   Co.,    Boston,    Mass. 
Pratt  &  Whitney  Co.,   Hartford,   Conn. 
Star  Brass  Mfg.  Co.,  Boston,   Mass. 
GEARING,  MACHINE  MOLDED  AND  CUT: 

George  V.^  Cresson  Co.,   Philadelphia,   Pa. 
GOLDEN  GATE  VALVES: 

Golden-Anderson  Valve  Spec.  Co.,  Pittsb'g,  Pa. 
GRINDER   CUTTER   AND   REAMER: 

Wilmarth   &    Morman   Co.,   Gd.   Rapids,   Mich. 
GRINDING   MACHINES: 

Becker   Brainard    Milling  Machine   Co.,    Hyde 

Park,    Mass. 
Bridgeport   Safety    Emery   Wheel   Co.,   Bridge- 
port Conn. 
Niles-Bement-Pond   Co.,    New  Yark. 
GRIP  NUTS:  \  .     ' 

Grip  Nut  Co..  Chicago,  111. 
GLUE: 

Baeder,   Adamson  A  Co..  Philadelphia,   Pa. 
GRINDERS,   PLAIN: 

Wilmarth  &  Morman  Co..  Gd.   Rapids.  Mich. 
GRINDING   MACHINES: 

Chas.   G.    Smith   Co.,   Pittsburg,   Pa. 
GRINDING    WHEELS: 

Norton  Company,  Worcester,  Mass. 
GUN    IRON    CASTINGS: 

Hunt-Spiller    Mfg.     Corp.,     Boston,    Mass. 
HAMMERS,  PNEUMATIC: 

Chicago  Pneumatic  Tool  Co.,  Chicago.  HI. 
Independent   Pneumatic  Tool  Co.,  Chicago,   111. 
Wm.   Sellers  &  Co.,   Philadelphia.   Pa. 
HAND  CARS: 

Buda  Foundry  &  MTg.  Co.,  Chicago,  111. 
George  V.  Cresson  Co.,  Philadelphia.  Pa. 
HANGERS,  COUNTERSHAFT: 

George  V.   Cresson  Co.,   Philadelphia,  Pa. 
HEADLIGHTS: 

Adreon  &  Co.,  St.  Louis,  Mo. 
HEATERS,  STEAM  HOT  BLAST: 

B.  F.  Sturtevant  &  Co.,  Hyde  Park.  Mass. 
HEATING   APPARATUS: 

B.  P.  Sturtevant  &  Co.,  Hyde  Park.  Mass. 
HOISTS: 

Marls  Bros.,   Philadelphia,   Pa. 
Niles-Bement-Pond    Co.,    New    York. 
HOISTING  AND  CONVEYING  MACHINERY: 
Brown  Hoisting  Machinery  Co.,  Cleveland,  0. 
George  V.  Cresson  Co.,   Philadelphia. 
HOLLOW  STAYBOLT  BARS: 

Falls  Hollow  Staybolt  Co.,  Cuyahoga  Falls,  O 
HOPPERS.  CAR   {WET  OR  DRY): 

Duner  Co.,  Chicago,  111. 
HOTEL: 

Annex   Hotel   Co.,   Pitt.sburg,    Pa. 
HYDRAULIC  JACKS: 

Watson-Stillman  Co.,  New  York,  N.  Y. 
INJECTORS: 

Nathan   Mfg.   Co.,  New  York.  N.    Y. 
Sellers  &   Co..  W^m.,   Philadelphia,   Pa. 
IRON   AND   STEEL: 

Adreon  &  Co.,   St.  Louis,  Mo. 
Refined   Iron  &   Steel   Co.,   Pittsburg,   Pa. 
IRON    BARS — (IIolloic    or    Solid.) 

Falls  Hollow  Stavbolt  Co.,  Ciiyahogo  Falls.  O 
INSPECTION  CARS: 

Buda  Foundry  &  Mfg.  Co..  Chicago.  111. 
JACKS: 

Buda  Foundry  &  Mfc;. 
Watson-Stillnnan   Co.. 
JOURNAL  BEARINGS: 

Ajax    Metal    Co..    Philadelphia.    Pa 
Aurora  Metal  Co.,    Aurora,    111. 
Damascus    Bronze 
Magnus  Metal  Co 
Spencer.   Otis  Co.. 
JOURNAL    BOXES: 

George   V.   Cres«on  Co..    Philadelphia. 
Gould   Coupler  Co..  New  York  City,   N.    Y. 
JOURNAL   BOXES   AND   LIDS: 
Adreon   &   Co.,   St.   Ix)uis.   Mo. 
MrCord   &   Co..    Chicago,    111. 
T.  H.  Symington  &  Co..  Baltimore.   Md. 
JOURNAL  BOX  PACKING: 

Franklin   Mfe.  Co.,  Franklin,  Pa. 
.KNUCKLE  PINS: 

Spencer.  Otis  Co..  Chicago.  III. 
A..I.W /'.<?.    INCANPFSCENT:  , 

We.stinghouse    Rlectrir    Co.    and    Sawyer-Man 
Electric  Co.,   Pittsburgh.    Pa. 
LATHES: 

American   Tool  Works  Co..  Cincln'intl.  O. 
rhas.    G.    Smith    Co.,    Pittsburj;.    Pa. 
Fairbanks    Co.,    New    York. 
C.isholt    Machine    Co..    Madison.    Wis. 
Niles-Bement-Pond  C«..  New  York. 
Pratt  *   Whitney.  Hartford.   Corn. 
Wm.    Sellers  &   Co..  Philadelphia.    Pa. 
LATHES.    BRASS    WORKERS': 

Niles-Bement-Pond    Co.,    New    York. 
LOCK-NUTS: 

Grip    Nut    Companv.    Chlrago,    III. 
LOCOMOTIVE  CASTINGS: 

Hunt-Splller    Mfe.    Corp..    Boston.    Mans. 
LOCO  COALING  STATIONS: 

Fairbanks.   Morse  &  Co..  Chicago,   III. 
'OCOMOTIVE.^: 
American  Locomotive  Cn  .   New  York.  N.   V 
Baldwin    Locomotive    Wks..    Philadelphia.    Pa. 
Lima   Loco.   &   Machine   Co..    Lima.    O. 
IT.  K.  Porter  Co  ,  Pittsburgh.  Pa. 
Rogers  I/icomntlve  W<^rks,  Paterson.  N.   .7. 
Vulcan  Iron   Works.  Wilkes-Oarre.    Pa. 
fOCOMOTTVE  SELL  RINGERS: 

V.    S    Metallic  P.^oking  Co..    Philadelphia.    Pi. 
LOCOMOTIVE    BOILER    TUBES: 
Spcicer.   Otis  Co..   Chicago.  111. 
LOCOMOTIVE    BORTNO   BARS:  l| 

H.  B.  Underwood  Co..  Philadelphia,  Pa. 


The 
Stan  dard 

Tool  Cos 


Twist 
Drills 


Co..  Chicago,  111. 
New   York,  N.   Y. 


Pittsburgh.    Pa. 
,   N.  Y.   and  Buffalo.  N.   Y. 
Chicago,   111. 


H  ighest 
Quality 


The  (quality  of  Standard 
Tools  is  always  higher 
than  the  price. 

Try  them. 

Office  and  Factory 
Cleveland,      -     -    Ohio 

Eastern  Salesroom 
94  Reade  St.,  New  York 
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UJVUMOriVJi!  BOILER  WASHERS: 

JBrl*  Heating  Co..  Chicago.  III. 
JjOVOMOTIVE    CONTHACIORS: 

Vuicaa  Iroo   Worita.   Wilkes-Barre.    Pa. 
LOCUMvTiVJil  LAGGING: 

Philip  C4Lr«y  Mfg.  Co.,  ClnclauaU,  O. 
KraiiKiln  Mlg.   Co.,  yraukliu.   Pa. 
LOCOMOTIVE    LUBRICATOR: 

Detroit  Lubricator  Co..   Detroit,    Mich. 
Wm.   Powell  Co..  Cincinuati,  O. 
itOCOUOTlVE   MAIN    VALVES: 

American  Balance  Valve  Co.,  Jersey  Shore.  Pa. 
LOCOMOTIVE  POP  SAFETY   VALVES: 
Amer.  Steam  G.  &  V.  Mfg.  Co.,  Boston,  Mass. 
Crajie  Company.  Chicago,  111. 
Star  Brass   Manufacturing  Co.,   Boston,  Mass. 
LOCOMOTIVE    SPARK    ARRESTERS: 
Hendricks  Mfg.  Co.,  Carbondale,  Pa. 
LOCOMOTI VE    SPRINGS : 

Phoenix  Car  Spring  Co.,  Chicago,  111. 
Pittsburgh  Spring  &i  Steel  Co..  Pittsburgh,  Pa. 
LOCOMOTIVE  STEAM   GAUGES: 

Star  Brass  Mauuiacturing  Co..   Boston.   Mass. 
LOCOMOTIVE  TIRES: 

Krupp    (Prosscr   6i.   Son.   15  Gold   St.,   N.   Y.). 
Lalrobe  Steel   Co.,  Latrobe,  Pa. 
Standard   Steel   Works,   Philadelphia,   Pa. 
LUBRICANTS: 

Dixon,   Jos.,   Crucible   Co.,  Jersey   City,   N.   J. 
LUBRICATORS: 

Craue  Company.  Chicago,  111. 
Detroit  Lubricator  Co.,  Detroit,  Mich. 
Hammett,  M.   C,   Troy,   N.  Y.  •'  -  ' 

Wm.  Powell  Company,  Cincinnati,  0. 
.UACHINERY — COAL  MINING: 

The  Jetfrey  Mfg.  Co.,  Columbus,  O. 
MACHINERY — ELEVATING: 

The  Jeffrey  Mfg.  Co.,  Columbus,  O. 
MACHINERY   EXHIBIT: 

Philadelphia    bourse,    Philadelphia.    Pa. 
MACHINE    SCREWS: 

Worcester  Mach.  Screw  Co.,  Worcester,  Masa. 
MACHINERY  SPRINGS: 

Pittsburgh  Spring  &  Steel  Co..  Pittsburgh,  Pa. 
MACHINE    TOOLS: 

Acme   Machinery   Co..  Cleveland,  O. 
AJax  Mfg.   Co.,  Cleveland,  O. 
American   Tool   Works  Co.,   Cincinnati,  O. 
Am.    Wood   Working  Machny.   Ca,  New  York. 
Becker-Brainard  M'g  M.  Co..  Hyde  Pk.,  Mafs. 
Bement-Miles   &  Co.,   Philadelphia,   Pa. 
Bickford  Drill  and  Tool  Cb.,  Cinn..  Ohio. 
Bignall   &  Keeler  Mfg.   Co..  Edwardsvllle,  III. 
Bridgeport  Safety   Emery  Wheel  Co..   Bridge- 
port. Conn. 
Chas.  G.   Smith  Co..   Pittsburg,  Pa. 
Chicago    Pneumatic    Tool    Co.,    Chicago,    IlL 
Cincinnati  Planer  Co.,  Cincinnati,  O. 
Oincinnati   Shaper  Co.,  Cincinnati,  O. 
Cincinnati  Punch  &  Shear  Co..  Cincinnati,  O. 
J.  Faessler,  Moberly,  Mo. 
Fairbanks  Co..  New  York. 
Gisholt   Machine    Co..    Madison.   Wis. 
Long  &  Allstatter  Co..  Hamilton,  O. 
Lodge  &  Shipley  Mch.  Tool  Co.,  Cincinnati.  O. 
Lucas  Machine  Tool  Co..  Cleveland.  O. 
Newton  Machine  Tool  Works,  Phila.,  P». 
Niles-Bement-Pond  Co.,   New  York. 
Niles  Tool   Works   Co.,   Hamilton,   O. 
Norton  Grinding  Co.,  Worcester,  Mass. 
Pond   Machine  Tool  Co..   Plalnfleld,  N.  J. 
Poole   Co.,   J.    Morton.   Wilmington,   DeL 
Pratt  &   Whitney   Co..   Hartford.  Conn. 
Queen  City  Mach.  Tool  Co..  Cincinnati,  O. 
Sellers,   Wm.  &  Co.,  Philadelphia.  Pa. 
Standard   Toel  Co.,  Cleveland.   O. 
H.  B.  Underwood  &  Co.,  Philadelphia,  Pa. 
Warner  &   Swasey   Co.,  Cleveland,   O. 
Watson  Stillman  &  Co.,  New  York. 
Whiton    Machine   Co.,   New   London,    Conn. 
Wilmarth  &  Morman  Co.,   Gd.   Rapids,  Mich. 
MAGNESIA  PIPE  AND  BOILER  COVERINGS: 

Philip   Carey  Mfg.  Co.,   Cincinnati,   O. 
MALLEABLE    IRON  BRAKE,  JAM  AND  PINS: 

Western  Ry.  Ekjuip.  Co.,  St  Louis,  Mo. 
MECHANICAL  DRAFT: 

U.  F.  Sturtevant  Co.,  Hyde  Park,  Mass. 
METAL  CAR  ROOFS: 

Standard  Ry.  Equip.  Co.,  SL  Louis,  Mo. 
METAL  LOCKERS: 

Ed.    Darby  &   Sons  Co.,   Philadelphia,   Pa. 
METALLIC    PACKING: 
Amer.   Balance  Valve  Co.,  Jersey  Shore,  Pa. 
Aurora   Metal   Co.,   Aurora,    111. 
MILLING   CUTTERS: 

Standard   Tool   Co.,   Cleveland,   O. 
Pratt  &  Whitney  Co.,  Hartford,  Conn. 
MILLING    MACHINES: 

Becker-Brainard    Milling    Machine    Co.,    Hyde 

Park,   Atass. 
Cha-s.   G.    Smith    Co.,    Pittsburg,   Pa. 
Niles-Bement-Pond   Co.,    New   York. 
MILLING   MACHINE,  PORTABLE: 

H.    B.   Underwood  &  Co.,   Philadelphia.   Pa.    : 
MINE  LOCOMOTIVES:  -0 

Baldwin   Locomotive  Works,   Philadelphia,   Pa. 
MINERAL    WOOL: 

Philip  Carey   Mfg.   Co.,  Cincinnati,  O. 
MOTORS,   ELECTRIC: 

B.  F.   Sturtevant  Co.,  Hyde  Park,  Mass. 
r'rocker- W heeler ''o..  Ampere,  IN.  J. 
MOTOR  AND   HAND  CARS: 

Fairbanks.   Morse  &   Co.,  Chicago,   III. 
MUFFLED  SAFETY  VALVES: 
Am.  Steam  Gauge  &  V.  Mfg.  Co.,  Bost.,  Mas*. 
Ashton    Valve    Co.,    Boston,    Mass. 
Star  Brass  Manufacturing  Co.,  Boston,   Ma^'» 
MULTIPLE   DRILLS: 
^Bickford   Drill  &  Tool  Co.,  Cinn..  Ohio. 
Cha.s.   G.    Smith   Co.,    Pittsburg,   Pa. 
NlIes-Bement-Pond   Co.,    New   Tork. 
Pratt  A  Whitney  Co.,  Hartford,  Conn. 


AMEKICAX    ENGINEER    AND    RAILROAD    JOURNAL. 


47 


The  Cold 
Test 

With  tiic  Weak,  cold 
weather  comes  more  or  less 
imperfect  action  of  the  air 
brakes,  and  worry  and  trou- 
ble for  the  engineer  as  a 
result.  If  nothing  is  done 
to  relieve  this  condition, 
you  will  be  bothered  all 
winter,  and  consequences 
may  be  serious. 

When  the  air  brake  sys- 
tem is  lubricated  with  Dix- 
on's Graphite  Air  Brake 
and  Triple  Valve  Grease 
the  brakes  respond  sensi- 
tively to  all  reductions  of 
pressure.  Even  in  the  cold- 
est winter  weather  this 
grease  will  not  stiffen  and 
result  in  emergency  action 
of  the  brakes  when  service 
application  is  wanted. 

Get  "proof  sample  No. 
7-T,  and  make  some  trial 
tests  on  your  engineer's 
valve  and  anjrle  cocks. 


JOSEPH    DIXON 

crucible:  CO. 

Jersey  City,  N.J. 
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NUT  LOCKS: 

Spencer    Otis  Co.,   Chicago.  111. 

Grip   Nut   Company,    Chicago,    111. 
OIL: 

Galena   Signal   Oil   Co..   Franklin,   Pa. 
OIL   CABINETS: 

S.  F.   Bowser  &   Co.,  Ft.  Wayne,   Ind. 
OIL   CUPS: 

Franlilin  Railway  Supply  Co.,  Franklin,   Pa 
OIL    FURNACES: 

The   Railway   Materials   Co.,   Chicago,    111. 
OIL    STONES: 

Norton  Co.,  Worcester,  Mass. 
OPEN   SAFETY    VALVES: 

Am.  Steam  Gauge  &  Valve  Mfg.  Co.,  Boston, 
Mass. 

Star  Braiss  Manufacturing  Co..   Boston,   Masi^. 
PACKING: 

Franklin  Manufacturing  Co.,  Franklin,  Pa. 

Garlock  Packing  Co.,  Palmyra,   N.   Y. 

Green    Tweed    &    Co.,    New    York    City. 

Jenkins    Bros.,   N.    Y.    City. 

Silver   Lake  Co.,    Boston,   Mass. 

Watson-Stillman  Co.,  New  York,  N.  Y. 
PAINTS:  .  ■  .  ."• 

Fireflght  Sales  Co.,  Pittsburg,  Pa. 

F.  W.    Devoe  Co.,   New  York.  N.   Y. 

Lowe   Bros.  Co.,  Dayton,  O 

Mamolith   Carbon    Paint   Co..   Cincinnati,   O. 
wift  Paint  Co.,  Cleveland,  0. 
TENTS: 

Shepard  &  Parker,  Washington,  D.  C. 
PERFORATED  METAL: 

Hendrick  Mfg.  Co.,  Carbondale,   Pa. 
PIPE   CLAMPS: 

Western    Ry.   Equip.   Co.,   St.    Louis,    Mo. 
PILLOW  BLOCKS.  ADJUSTABLE  AND  RIGILC 

George  V.   Cresson  Co.,   Philadelphia.     • ..     - 
PIPE  COVERINGS:  :- 

Franklin   Manufacturing  Co.,   Franklin,   Pa. 
PIPE      THREADING      AND      CUTTING      OFF 
MACHINERY: 

Bignall  &  Keeler  Mfg.   Co.,  Edwardsville,    til. 

Niles-Bement-Pond   Co.,    New   York. 
PLANER   TOOLS: 

H.   B.   Underwood  &  Co.,   Philadelphia,   Pa. 
PLANERS: 

American  Tool  Works  Co.,  Cincinnati,  O. 

Chas.   G.    Smith   Co.,   Pittsburg,    Pa. 

Cincinnati   Planer  Co.,   Cincinnati,   O. 

Niles-Bement-Pond  Co.,   New   York. 

William    Sellers   &   Co.,    Philadelphia,    Pa. 
PLANING  MACHINES: 

Niles-Bement-Pond   Co.,   New   York. 
PLANTATION   LOCOMOTIVES: 

Baldwin    Locomotive  Work.-,   Philadelphia 
PNEUMATIC  PAINTING  MACHINES: 

Chicago    Pneumatic  Tool    Co.,    Chicago,    111 
PNEUMATIC   TOOLS: 

Chicago  Pneumatic  Tool   Co.,  Chicago,   111. 

Independent  Pneumatic  Tool  Co.,  Chicago. 

Quincy-Manchester-Sargent    Co.,    Chicago, 

Standard    Ry.    Equip.    Co.,    St.    Louis,    Mo. 
PNEUMATIC   TRACK  SANDER: 

Western  Ry  Equip.  Co.,  St.  Louis,  Mo. 
POP  SAFETY   VALVES: 

Am.  steam  Gauge  &  V.  Mfg.  Co.,  Boston, Mass. 

Ashton  Valve  Co.,  Boston,  Mass. 

Ccnsolidated   Safety   Valve  Co.,  New  York. 

Crane  Company,   Chicago.    III. 

star   Brass    Manufacturing   Co.,    Boston,    Mass. 
PORTABLE  SCALES: 

standard    Scale   &   Supply  Co.,  Pittsburgh,   Pa. 
PORTABLE  TOOLS: 

H    B.   Underwood   &   Co.,    Philadelphia,    Pa. 
POWER   TRANSMISSION: 

George  V.   Cresson   C5o.,   Philadelphia.    Pa. 
POWER  TRANSMISSION  MACHINERY: 

The  Jeffrey  Mfg.  Co.,  Columbus,  O. 
PRESSES,  MANDREL: 

Wilmarth  &   Morman  Co.,   Gd.   Rapids    Mich. 
PRESSED  STEEL  CARS: 

Pressed   St.   Car  Co.,   Phila.   &   Pittsburgh,    Pa. 
PROPELLOR   THRUST  BEARINGS: 

Standard     Roller-Bearing     Co.,      Philadelphia. 
Pa. 
PITLLEYS,  FRICTION   CLUTCH: 

George  V.   Cresson  Co.,  Philadelphia. 
PUNCHES: 

Cincinnati  Punch  &  Shear  Co.,  Cincinnati,  O. 

Long  &  Allstatter  Tc,  Hamilton,  O. 

Nile-Bement-Pond    Co.,    New    York. 

Wm.   Sellers   &  Co.,   Philadelphia,   Pa. 
PULLELYS,  LOOSE: 

Wilmarth  &   Morman   Co.,  Gd.   Rapids    Mich 
RACK   LOCOMOTIVES: 

Baldwin  locomotive  Works,   Philadelphia,   Pa. 
RADIAL    DRILLS: 

Chas.   G.    Smith   Co.,    Pittsburg.   |»a. 
RAIL  BENDERS: 

Adreon   &   Co.,    St.   Louis.    Mo.  •  "^V 

Buda  Foundry   &   Mfg.    Co.,   OhicaBO,' TH. 

Quincy-Manchester-Sargent    Co.,    Chicago,    FlI 
RAIL  DRILLS: 

Buda  Foundry  &  Mfg.   Co.,    Chicago.   III. 

Qulnoy-Manchester  Sargent  Co.,   Chicago,  111. 
RAIL    FASTENER    (AMERICAN    GUARD): 

Quincy-Manchester-Sargent    Co.,    Chicago.    Ill 
RAIL   JOINTS: 

Adreon    &    Co.,    St.    Louis,    Mo. 

Quincy-Manchester-Sargent    Co..    Chicago     IP 

Rail   Joint    Co.,    New    York   City. 
RAILROAD  TRACK  SCALES: 

Standard  Scale  &  Supply  Co.,  Pittsburgh    Pa 
RAILWAYS: 

Boston  ft   Maine  Railroad. 

New  York  Central  &  Hudson  River  Railroad 
RAILWAY  SUPPLIES: 

Adreon   ft    Co.,    St.    Louts,   Mo. 

Oomraonwealth   Steel  Co..   St.   Louis.   Mo 
Fairbanks  &   Co.,  New  York  City 
Fairbanks,  Morse  ft  Co.,  Chicago,  IlL 


Pa 


111. 
111. 


GRIP  NUTS 

are  sold  UNDER 
BOND  to  pay  100 
times  if  they  fail. 


TBE  CURVE  DOES  IT 


GRIP  NUT  threads  have  a 
down  curve  on  the  two  bowed 
sides,  which  gives  a  grip  to  the 
bolt  that  cannot  be  loosened. 

GRIP  NUTS  hold  absolutely 
fast  under  all  conditions. 

They  require  no  special  thread, 
hole,  slot  or  other  change  in  a 
standard  bolt.  They  do  away 
with  all  spring  washers,  cotter 
pins,  key  or  other  trap  fasten- 
ings. 

GRIP  NUTS  are  simple,  eco- 
nomical and  cost  less  than  a  jam 
nut. 

We  wsmt  to  qnbte  yon  prices 
on  any  amount. 


GRIP  NUT  COMPANY 

NEW  YORK.  500  Fifth  Avenue 
CHICAGO.  152  Lake  Street 
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JOHN    MCKIM     ft    GOi       BrUShManufacturerS^orRaUroads,  Factories,  institutions,  churches, 
(BetmbitBhed  1825)  Obo.  w^'^mj^"  A°8oiis    Schools,  Stores,  Offices,   Homcs.  131  North  Teath  St.,  Philadelpbia,  Pa 


K.  &  M.  Brand  857o  Magnesia 
PACKi^  Sectional  Boiler  Lagging 

,  ''Ambler"Asbestos  Ring  Packing 

For  Air  Pumps  and  Throttles,  also  Inspirators  and  Injectors. 
Will  not  harden  under  high  pressure  or  temperature. 

Wool  and  Cotton  Waste. 

Perfection  Journal  Box  Packing:,  patented. 

Asbestos  Train    Pipe  Coverins^s, 

Dust  Ouards  and  Asbestos  Railway  Supplies. 

^  Vc.SIkS:^'*'  I  FRANKLIN  MANUFACTURING  CO.,  Franklin,  Pa. 


OUR  AIR-COOLED   DUNTLEY 

Electric  Drills 

ARE   BEING    ADOPTED   FOR  REAMING,  DRILLING 
WOOD  BORING,  RAIL  BONDING,  ETO. 

WRITE  FOR  DESCRIPTIVE  CATALOGUE  AND  PRICES 


CHICAGO    PNEUMATIC  TOOL  COMPANY 


CHICAGO 


NEW    YORK 


Manufacturers  of  Air  Compressors,  Pneumatic  Tools,  Hoists,  etc. 


SHAPERS! 


We  are  thelargestexclusive  manufacturers  of  Plain 

Crank,    Back    Geared  Crank,  Geared  Rack  and 

raverseShapers.  Complete  Catalogue  on  Request. 

THE  CINCINNATI  SHAPER  CO.,  Cincinnati,  O. 


THE  WHITON 
TWO    SPINDLE 

^entering     M' 


are  used  In  mor«  than  70  Railroad   Shops. 
^fany  on  repeat  orders.     Made  In  4  sizes  up  to  9'  capacity; 

^hQ  D.  E. WHITON  MACHINE  COMPANY 

ISS    HOVTARD    ST..    NE-W    I.ONOON.    CONN. 


THE  ACME  MACHINERY  CO 


CI.BTBI.AND,   OHIO, 

MANtrrAOTCRBRs  or 
Sin^rl*.  Double  and  Triple 


Automatic  Bolt  Cutters, 
Bolt  Headers,  Etc. 


Also  Separate  Heads  and  Dies. 

Wrtte  to  OS  for  anytMng  yoa  WHDt  in  this  line 
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Franklin    Railway    Supply   Co.,   Franklin,    Pa. 

Frost  Railway  Supply  Co.,  Detroit,  Mich. 

Quincy-MancbeHter-Sargent    Co.,    CtiicaBO.    111. 

Spencer    Otis  Co.,   Chicago,  111. 

u.  8.   Wood.  Chlcaco.  111. 
RASPS: 

Nicholson  File  Co.,  Providence,  R.   I. 
REAMERS: 

Morse  Twist  D.  &  M.  Co.,  New  Bedford,  Mass. 

Pratt  &  Whitney  Co.,   Hartford,  Conn. 

Standard    Tool    Co.,    Cleveland,    O.  *•'"".. 

RECORDING  ATTACHMENTS: 

Standard  Sc.  &  S.  Co.,  Ltd..  Pittsburgh,  Pa. 
REGULAR  TAPS:  ..■: 

Pratt  &  Whitney  Co.,  Hartford,  Conn.         '    .  : 

Standard    Tool    Co.,    Cleveland,    O. 
REPLACERS: 

Buda  Foundry  &  Mfg.  Co.,  Chicago,  111. 
RIVETS: 

Severance  Mfg.   Co.,   Glassport,   Pa. 
ROCK   DRILLS: 

Chicago     Pneumatic    Tool    Co.,     Chicago,     III. 

Philip  Carey  Mfg.  Co.,  Cinnnati.  O. 
ROLL   AND  SHEET  BRASS: 

New  Jersey  Tube  Co.,  Newark,  N.  J. 
ROLLER    BEARINGS: 

Standard    Roller-Bearing   Co.,   Pbila..   Pa. 
ROLLER   THRUST   BEARINGS: 

Standard  Roller-Bearing  Co.,  Phila.,  Pa. 
ROOFING   PAINT: 

Philip  Carey  Mfg.  Co.,   Cincinnati,  O. 
ROPE  TRANSMISSION: 

George   V.   Cresson   Co.,    Philadelphia,   Pa. 
ROPE  WHEELS:  .    . 

George   V.   Ctesson   Co.,    Philadelphia,  Pa.  ';\.. .' 
RUBBER  GOODS:  .-     •     ,      •  ' 

B.   F.   Goodrich  Co.,  Akron,  O. 

Wood,   G.    S..   Chicago,    111. 
SAFETY   VALVES: 

Am.  Steam  Gauge  &  V.  Mfg.  Co.,  Bost..  Masa 

Ashton   Valve  Co.,   Boston,   Mass. 

Star  Bras.<!   Manufacturing  Co.,   Boston,   Mass. 
SAND   BLAST  MACHINERY: 

Am.    Loco.    Sander   Co.,    Philadelphia,    Pa. 

Tilghman-Brook.sbank   Sand    Blast  Co.,    Phila- 
delphia,   Pa. 
SAWING   MACHINES    (METAL): 

Quincy-Manchester-Sargent    Co.,    Chicago,    III 
SCALES: 

Buda  Foundry  &  Mfg.  Co.,  Chicago,  111. 

Standard  Scale  &  Supply. do.,  Pittsburgh,  Pa 
!iCREENS: 

George    V.    Cresson    Co.,    Philadelphia,    Pa. 
SCREWS: 

Worcester  Mach.   Screw  Co..  W^orcester,   Mass 
SECOND    HAND    LOCOMOTIVES    AND    CARS 

Atlantic  Equipment  Co..   New  York. 
l^ENSITIVE    DRILL    PRESSES:  •  •  . 

Niles  Tool   Works,   New  York  Olty. 

Niles-Bement-Pond  Co.,   New  York. 
SHAPERS: 

American  Tool  Wks.  Co..   Cincinnati,  O. 

Chas.   G.    Smith    Co..    Pittsburg.   Pa. 

Cincinnati   Shaper  Co.,  Cincinnati.    O.  ,..■ 

Nile.<5-Bement-Pond    Co.,  New  York.  •'/■' 

Pratt   &  Whitney  Co.,   Hartford.   Conn. 

Queen  City  Mach.  Tool   Co..   Cincinnati,  O.     <""■' 

Wm.   Sellers  &  Co.,  Philadelphia.  Pa.  •...••. 

SHADE  ROLLERS:  .■'■■..  ':,■;, 

Stewart  Hartshorn  Oo.,  Newark,  N.   J..:'.  ■.••'■:'. 
SHAFTING:  '■   ':  •..'"■ 

lying  &  Allstatter  Co.,  Hamilton.  O.        '"  '■-'-■' 

Owir?«   V.    Cresson    Co.,    PhlladBDbla,    Pa. 
SHEARS:  W^ 

rincinnati   Punch   *   Shear   Co..   Cincinnati.   0. 

Niles-Rement-Pnnd  Co.,   Now   York. 
SILL    POCKETS: 

Wpstprn   Ry.   Equip    Co.,   St.   Jyiuis,  Mo. 
SLOTTING  MACHINES: 

Nlles-Bement-Pond  "Co.,    New   York.         ■••.'-'    V." 
SMOKE  JACKS: 

Adreon  &  Co.,  St.  Louis.  Mo. 

Dickinson.    P..    Chicago.    111. 
SNOW  FLANGES   (Q.  rf  C.   PRIEST)  : 

Quincy-Manchester-Sargent    Co..    Chicago,    1I» 
S!OrKET  FOR    HIGH  SPEED  DRILLS: 

Sager  Drtll   Socket  Co.,   Albany,   N.  Y. 
SOLDERS: 

Ajax  Metal  Co.,   Philadelphia.  Pa. 
SPIKES: 

Severance  Mfg.   Co..  Glassport.    Pa. 
SPRINGS: 

Adreon  *   Co..   St.  Louis,  Mn. 

Phoenix   Tar   Spring  Co..   Chicago,    Til. 

Pittsburgh  Steel  &  Spring  Co.,  Pittsburgh    Pa 
STAYBOLTS: 

Falls  Hollow  Stavbolt  Co..  Cuvahnga  Falls    O 
Flannerv    Bolt    Co..    Pittsburgh.    Pa, 
C.   A.   Thomnson.   St.  Louis,  Mo. 
STAYBOLT  IRON: 

Falls  Hollow  Staybolt  Co.,  Cuyahoga  Pa1J«,  O 
Mononeahela   Tron  &  Steel  Co.,  Pittsburgh    Pa 
Refined  Iron  *  Steel  Co..  Pittsburg,   Pa. 
Sponror     Otis    To..    Chicago,   Til. 
STAYBOLT  SLEEVES: 

American    Bal     Valve  Co.,   .Jersey    Shore     Pa 
STAYBOLT  TAPS: 

Morse.  T.  T>.  &  Mach.  Co..  New  Bedford    Mass. 
Pratt   A   Whitnev   Co..   Hartford.    Conn. 
Standard   Tool    Co.,    Cleveland,    O. 
STEAM  GAUGES: 

Am.    St.    O.    &  V.   Mfg.    Co..    Boston,    Mass. 

Asheroft  Mfg.   C^.,  New  York  City. 

Ashton   VaWe   Co..    Bosto*.    Mass. 

Star  Brass  ManuTacturlng  Co.,  Boston,  Mast. 
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STEAM  HOT-BLAST  APPARATUS: 

B.  P.  Sturtevant  Co.,  Hyde  Park,  Mass. 
STEAM  PUMPS: 

Fairbanks,  Morse  &  Co.,  Chicago,  111. 
STEAM  SHOVELS  AND  DREDGES: 

Atlantic  Equipment  Co.,   New   York. 
STEAM  TRAPS: 

B.  F.   Sturtevant  Co.,  Hyde  Park,  Mass. 
STEEL: 

Krupp    (Prosser   &    Son,    15    Gold   St.,   N.   Y.). 

SUndard  Steel  Works,  Philadelphia.  Pa.. 
MTEEL  CASTINGS: 

Am.   Brake  Shoe  &  Foundry  Co.,   Chicago,   ITI. 

Commonwealth   Steel   Cb.,   St.   Louis,   Mo. 

Gould    Coupler   Co.,    New    York    City,    N.    Y. 

Krupp   (Prosser  &  Son,   15   Gold  St.,   N.   Y.). 

Standard    Steel    Wcrks,    Philadelphia,    Pa. 
STEEL  FOROINGS: 

Standard    Steel    Worii.«,    Philadelphia,    Pa. 
STEEL  PLATFORMS: 

Commonwealth   Steer   Co.,    St    L^uis,    Mo. 
STEEL  TIRES: 

Krupp    (Prosser  &   Son.   15  Gold  St.,   N.    Y.). 

Standard    Steel    Works,    Philadelphia,    Pa. 
STEEL   TIRED    WHEELS   AND   SPRINGS: 

Railway  Steel  Spring  Co.,  New  York. 
STEEL  TRUCKS: 

Commonwealth   Steel   Go.,    St.   Louis,   Mo.. 
STEEL  TUBES: 

Shelby  Steel  Tube  Co.,  Pittsburgh.  P«..%"^v 
STREET  CARS: 

Enterprise    Ry.    Equipment   Co.,    Chicago,    111. 
STOCKS  AND  DIES: 

Armstrong  &   Co.,    Bridgeport.  Conn. 

Pratt  &  Whitney  Co..  Hartford,  Conn. 
TANK  VALVES: 

Western  Railway  Equip.  Co..  St.  Louis,  Mo. 
TANKS: 

Kennicott   Water   Softener    Co..   Chicago.    111. 
TENDER  SPRINGS: 

Phoenix  Car  Spring  Co.,  Chicago,  HI. 
TESTING  MACHINES: 

Rieble   Bros.   Test..   Mach.   Co.,   Phlla..   Pa. 
THE    ANDERSON    AUTOMATIC    AND    COUN- 
TERBALANCED STANDPIPE  VALVE: 

Golden-.^nderson  Valve  Spec.  Co.,  Pittsb-g,  Pa. 

the  anderson  automatic  valve  and 
Water  column: 

Golden-Anderson  Valve  Spec.  Co.,  Pittsb-g,  Pa. 
THE  ANDERSON  FLOAT  VALVE: 

Golden-Anderson  Valve  Spec.  Co.,  Pittsb-g,  Pa. 
THE   GOLDEN    HIGH    AND    LOW   PRESSURE 
TILTING  STEAM  TRAP: 

Golden-Anderson  Valve  Spec.  Co.,  Pittsb'g,  Pa. 
THE      ANDERSON      STRAINER      AND      FISH 
TRAP: 

Golden-Anderson  Valve  Spec.  Co.,  Pittsb'g,  Pa. 
THE   GOLDEN  CLEAN  SEAT  VALVES: 

Golden-Anderson  Valve  Spec.  Co.,  Pittsb'g,  Pa. 
THE  GOLDEN  BOILER  BLOW-OFF  VALVE: 

Golden-Anderron  Valv«  Spec.  XJo.,  Pittsb'g,  Pa. 
THE    ANDERSON    LOCOMOTIVE    BLOW-OFF 
COCKS: 

Golden-Anderson  Valve  Spec.  Co.,  Pittsb'g,  Pa. 
THE  ANDERSON  AUTOMATIC  TRACK  FLOAT 
VALVE: 

(3olden-Anderson  Valve  Spec.  Co..  Pittsb'g,  Pa. 
TIE  DATING  NAILS: 

Western  Ry.  EJquip.  Co..  St.  Louis,  Mo. 
TIE  PLATES: 

Adreon  &   Co.,   SL    Louis.   Mo. 

Spaneer    Otis  Co.,  Chicago,  111. 

Western  Ry.  Equip.  Co.,  St.  Louis,  Mo. 
TIRES   {STEEL): 

Krupp    (Prosser  &   Son,  15  Gold  St.,   N.   Y.). 
TIRE  TURNING  AND   BORING  MILLS: 

Nlles-Bement-Pond  Co.,  New  York. 
TRACK  imfi.L8: 

Buda  Foundry   &  Mfg.   Co.,   CJhlcago,  HI. 
TOOL  GRINDERS: 

Bridgeport   Safety   Emery   Wheel    Co.,    Bridge- 
port, Conn. 

Norton  Co.,  Worcester.  Mass. 

Wllmarth  &  Morman  Co.,  Gd.   Rapids.  Mich. 
TRACK  TOOLS: 

Adreon   &   Co.,    St   Louis,   Mo.         .,  •_ 
TREPANING  MACHINES: 

Bettendorf   Axle   Co.,    Chicago,    111.         ;-,'•■   ., 
TROLLEYS: 

Marls    Bros.,   Philadelphia,    Pa. 
TRUCK  BOLSTERS: 

Commonwealth  Steel  Co.,  St.  Louts,  Mo. 

Pressed  St.  CI  Co.,  Phlla.  and  Pittsburgh,  Pa. 
TRUCK   FRAMES: 

Commonwealth  Steel  Co.,  St.  Louis,  Mo. 

Pre.ssed  St  O.  Co..  Phlla.  and  Pittsburgh,  Pa. 
TRACK  SANDER: 

American  Loco.   Sander  Co.,  Philadelphia.  Pa. 
TRACK    TOOLS: 

Spencer   Otis  &  Co..  Chicago,  111. 
TRUCKS: 

Ctemmonwealth  Steel   Co..  St.  Louis.   Mo. 
TUBES: 

New  Jersey  Tube  Co..  Newark,  N.  J.   •-     ;•.- 
TURRET  LATHES: 

Warner  &   Swasey  Co.,   Cleveland,  O. 
TURNBUCKLE8: 

Cleveland  City  P.  A  I.  Co.,  Cleveland,  O. 

Merrill   Bros..  Brooklyn,  N.  Y. 
TURNTABLE  MOTORS: 

Palrbanks,   Morse  &  Co.,  Chicago,  111. 
TWIST  DRILLS: 

Morse  T.  D.  A  Macta.  Co..  New  Bedford,  Mass. 

Pratt  ft  Whitney.  New  York. 

Standard  Tool   Co..  Cleveland,  O. 
VALVES: 

Am.  Steam  Oaufce  ft  V.  Mfg.  Co.,  Boot.,  Mass. 

Amer.    Balance  Valve   Co.,   Jersey   Shore,   Pa. 

Ashtoo  Valre  Co.,  Boston.  Mass. 

Crane  Co..  Chicago,   111. 

Jenklne  Bi>»b..  Nev  Terk  City. 

Brut  ]fawitaet«rtac  0«i,  Boston, 


The   Golden    Patent  High  and   Low 
Pressure  Tilting  Steam  Trap. 

For  all  preseuree  ap  to  and  Including  2:s  poanfls.  A 
revolution  In  stftsm  trap  construction.  One  valve  for 
all  preBsuresand  of  enormous  caraclty.  No  FLOATS 
—NO  VALVKS— NO  BUCKKTS  Inside  of  trape:  all 
working  part8  outside— compensating  roller  bearing 
In  lever;  no  shock  or  Jar  hence  ni>  wrerchep  reqii'rert 
slmnly  tighten  up  trunnion  nuts  by  hand  Is  all  that  Is 
necessary.    We  Guarantee  tbese  Traps. 


fioldeH'Xlean  Seaf  Valves 

"BUILT    FOR  R.  R.  f^ERVICK" 

It  cleans  its  ewn  "S^EAT  AM)  D18C." 

That's  more  than  otheisdo. 

Well,  Just  see  bow  simple  and  positive  It  Is. 
Made  lor"8ELF-CLEANING"theseatand  Ulsc. 

The  bottom  of  the  disc  is  hollow,  with  solid 
cast  eccentric  lugs  on  the  side;  the  slot  or  groove 
Is  cut  through  between  the  lugs,  also  the  entire 
outside  diameter,  consequently  when  the  slot  or 
groove  CO.ME'^FLUSri  with  the  seat  the  steam, 
water  or  air  JETS  DIRKCT  ACROSS  the  SKAT 
aiid  DISC,  ABSOLUTELY  CLEAXING  them  of 
all  sediment  Just  before  closing. 

For  mercv'8  sake,  look  at  that  BONNET 
JOINT.  Did  you  ever  see  the  equal  of  these  TWO 
POINTS  In  anv  other  valve? 

Also  made  for  Hydraulic  andCompreessed  Air 
Service, 

l»^a=«»The  heaviest  valves  made,  and  they  will 
Uk^  prove  to  be  the  most  economical  ana  dur- 
able valves  ever  presented  to  the  trade. 

QeldeD'Anderson  Valve  Specialty  Ce. 

Office,  Fulton  Bldg.,  PlU«bnrK.  Pa. 


BOUND    VOLIUMES    for    1©06 

I 

PRICE  $3.30.     American  Engineer  and  Railroad  Journal,  I40  Nassau  St.,  New  York 


JEFFREY 


Elevating,  Conveyiuff,  Pow»r  TrannmlHslon,  Stcreen- 

iug.  Crashing  Dredviug  Drlllinv,  Caal  l/'altina, 

Haallnc  \%  aMhins  MarhlnerT. 

OUR  CATALOG  UEb  A  HE  YOURS  FOR  THE  ASKIXU 
Adtfrett:    The  JEFFREY  MFS.  CO..  COLUMBUS.  ONIO.U  S.A. 


The  NORWALK  IRON  WORKS  COMPANY 

SOUTH  NORWALK,  CONN. 

:^^     •>       IMAKERS    OF    .    . 

AIR  AND  GAS 
COMPRESSORS 

For  Any  Volume  and  for 
Any  Pressure. 

The   Machinery   Exhibition 

OF   THE 

PHILADELPHIA   BOURSE. 


The  only  place  in  the 
United  States  where  the 
leading  makes  of  Ma- 
ehinery  ran  be  seen  side 
by  .side  in  ope.ration. 
making  it  easy  for  the 
purchaser  to  .select  the 
makes  best  suited  to  his 
needs. 


All  Machinery  Manu- 
fac'lurers  should  be  rop- 
resented  in  the  Rotirse, 
where  they  come  in  con- 
tact with  buyers  from 
al  parts  of  the  world. 


THE    BOURSE, 


Jll»»B 


^PHILADELPHIA 
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Simple  Efficient  Economical 


^^l2£^ 


H 


^ 


'(l 


SMITH 


BPPICIBNT 

Because  it  is  automatic 
and  all  its  workingr  parts 
are  POSITIVE  inaction- 


•«), 


iiJmYVi^ 


TRADE    MARK 


^^5 


sin  PLB 

Because  it  is  composed 
of  few  parts — less  tban 
any  other  water  soften> 
ingr  apparatus  on  tbe 
market. 

BCONOMICAl. 
^Because  the  weight  of  the  water  undergoing:  treat 
ment  is  the  motive  power  that  operates  the  appa- 
ratus. 


ROBERT  C.  SniTH  CO., 

929  Monadnock  Block         CHICAQo,  ILL. 


FOR     HEAVY    WORK 

such  as  Is  frequently  encountered  on  Mountain  Divisions,  Spurs  and  Branch  Lines, 
no  engine  could  be  more  useful  than  our  SHAY  GBARED  LOCOMOTIVES.  It  Is 
especially  constructed  for  heavy  grades,  sharp  curves  and  uneven  tracks.  It  has 
great  hauling  power.  large  water  and  fuel  carrying  capacity,  making  It  the  very 
desirable  and  economical  engine  for  long  runs  and  steep  grades.  Weight  10  to 
150   tons. 

We  are  also  makers  of  DIRECT-CONNECTED  IX>COM0TIVES  of  all  clashes 
In  weiKhts  from  3  to  50  tons.  Ask  for  catalogues  Nos.  13H  and  14G.  They  give  you 
information    with    Illustrations. 


THE  LIMA  LOCOMOTIVE  &  MACHINE  CO., 


103-4  EAST  SECOND   ST. 
LIMA,     OHIO,  U.  8.  A. 


INDEX    TO    ADVERTISERS. — Omtinued. 

VALVES   AND   METERS: 

American  Valve  &  Meter  Co.,  Cincinnati,  0. 
VALVES — BALANCED    MAIN: 

Am.   Balance  Valve  Co.,  Jersey   Shore,   Pa. 

VALVE    SEAT   PLANING   MACHINE.   PORTA- 
BLE: 

H.    B.   Underwood  &  Co.,   Philadelphia,   Pa. 
VALVE   SPRINGS: 

Pittsburgh  Spring  &  Steel  Oo..  Pittsburgh,  Pa.. 
VARIABLE  SPEED  MECHANISM: 

George   V.   Cresson  Co.,   Philadelphia.  Pa. 
VARNISHES: 

Devoe.  F.   W.  &  Co.,  New  York. 
VENTILATORS: 

Globe    Ventilator   Co.,   Troy,   N.    Y. 
VENTILATING  FANS: 

B.  F.  Sturtevant  Co.,  Hyde  Park,  Mass. 
VERTICAL  SHAFT  TRANSMISSIONS:  .  -  '':'. 

George   V.    Cresson   Co.,   Philadelphia,    P*.- 
VERTICAL   MILLING  MACHINES: 

Chas.  G.   Smith  Co.,   Pittsburg,.  Pa. 
VESTIBULE   TRAP: 

V.   O.  Lawrence  Co.,   Phila.,   Pa. 
VISES: 

Merrill   Bros.,   Brooklyn,   N.   Y. 
WAGON  SCALES: 

Standard  Scale  &  Supply  Co.,  Pittsburgh,   Pa. 
WATER  GAUGES: 

Am.  Steam  Gauge  &  Valve  Mfg.  Co.,  Boston, 
Mass. 

Crane  Company,   Chicago,   111. 
:  Star   Brass   Mfg.    Co.,   Boston,    Mass. 
•  Western  Ry.  Eaulp.  Co.,  St  Louis,  Mo. 
WATER  PURIFIERS: 

Dearborn  Drug  &  Chemical  Wks.,  Ohicago,  111 

Kennlcott  Water  Softener  Co.,  Chicago.   111. 
WATER  PURIFICATION: 
Kennlcott  Water  Softener  Co.,  ChicaRfo,  111. 

Robert  C.    Smith.   Chicago,   111. 
WATER  SOFTENERS: 

Kennlcott  Water  Softener  Co.,  Chicago    111 

Robert  C.  Smith.  Chicago,  111. 
WATER   STATIONS: 

Fairbanks,  Morse  &  Co..  Chicago.  111. 
WHISTLES: 

Am.   Steam   Gauge  &   Valve  Mfg.   Co.,  Boston,  i 
Mass. 

Star   Brass   Manufacturing  Co.,   Boston.   Mass. 
WOODWORKING  MACHINERY: 

Am.   Woodworking  Machinery  Co.,  N.   Y    City 
WRENCH:  .   ^  ly- 

does    Wrench   Co.,    Worcester,    Mass. 
C.    A.  Thompson.   St.   I^uis.   Mo. 


ATLANTIC    STEAM    SHOVEL 

Commends  itself  to  users  for  its 

Simplicitv  of  design 

Large    and    efficient   boiler 

Free  steaming  and  low  fuel  consumption 
Minimum  brealcdowns  and  repair  costs 

ATLANTIC   EQUIPMENT  COMPANY 


Railway  Exchange,  Chicago 


I  I  I    Broadway,  New  York 


NOW    READY    ^''^  ^e  sent  to  any  part  of  the  United  States 


"ree  of  Express  Charges  on  receipt  of 


$  1 0.00 


39th   ANNUAL  NUMBER  OP 


POOR'S  MANUAL 


of  the   Railroads 
of  the  United  States 


Incorporated  in  this  issue,  tlie  following  features  formerly  in  The  Kailroad  Manual  Ap]>cndix  and 
Dairy:  (1)  All  of  the  important  facts  contained  in  The  Ready  Reference  Bond-List;  (2)  Annual  Meeting — 
W  hen  and  where  held  and  time  of  closing  of  transfer  hooks  before  Meetings;  (3)  Registrars  of  Stock — Alpha- 
betical list  of  registrars  of  stock;  (4)  Transfer  Agencies — Alphabetical  list  of  stock  transfer  agencies;  (5) 
Dividends — Paid  in  the  eight  years,  1898  to  1905   (with  supplement). 


POOR'S  RAILROAD  MANUAL  CO.,  Publishers, 


JOHN    P.  MEANY,    Trea5.    and    Hyr. 
68  William  street,  New  York 
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HOLLOW     HEXAGON     TURRET     LATHES 

For  Rapid,  Accurate,    Economical  Production 


No.    2    (214x24   Inch)    Machine. 


THE    WARNER    &    SWASEY    CO  .Cleveland,    Ohio 

TURRET  LATHES — SCREW       MACHINES — BRASS-WORKIXG    MACHIXE    TOOLS. 


«u<.viuaki 


=5iBS 


POWER  PUNCHING  &  SHEARING  MACHINERY 

BELT,  STEAH  &  ELECTRICALLY  DRIVEN 

FOR 
Bars,  Plates,  Anj^les,  Beams  and  Special  Shapes.    Rivet- 
ins:  riachines.      Tire  Welding:  flachines.       Armature 
Disc  Notching  ilachines.  Drop  and  Helve  Hammers,  etc. 

DESIGNED   AND   MANUFACTURED  BY 

THE   LONQ  &   ALLSTATTER  CO. 

HAMILTON,  OHIO, 

WRITE  IF   INTERESTED—CORRESPONDENCE  SOLICITED 


ALUNDUn 

is  the  hardest,  sharpest,  most  uniform  abrasive. 

NORTON    GRINDING    WHEELS 

Mad*  of  ALUNDUM     v 

Represent  the  highest  efllclency  and  uniformity  in  grinding  wheels. 


NIAGARA    FALLS 


NORTON    COnPANY 

NEW    YORK 


Worcester,  flass. 

CHICAGO 


AMERICAN    ENGINEER    AND    RAILROAD    JOURNAL. 


STANDARD  RAILWAY  EQUIPIMEIMT  CO.,ST.  LOUIS,Mo. 

MURPHY  OUTSIDE  METAL  CAR  ROOF.    290,000  IN  USE. 
MURPHY  INSIDE  METAL  CAR  ROOF.    STEEL  CHANNEL  CaRLINE,  200,000  IN  USE. 

lonarch    Pneumatic    Tools— Drills— Riveters    and    Chipping:    Hammers 

CHANNEL  AND    T    IRON  BRAKE  BEAMS  AND  OTHER  RAILWAY   SPECIALTIES. 


TOWER  &  CLIMAX  COUPLERS 

IN    MALLEABLE    IRON    OR    CAST    STEEL 

Malleable    Castings    For    Railroad    Purposes 
THE     NATIONAL     MALLEABLE     CASTINGS     CO. 


CLEVELAND 


CHICAGO 


INDIANAPOLIS 


TOLEDO 


SHARON 


ECONOnV  SWITCH  STAND  ^.^rLVt^^ull' 'V'"': 

AMERICAN    VALVE    AND    HETER    COMPANY  -        -        CINCINiNATI,    OHIO 


ACHE  FLEXIBLE  STAY  BOLTS  AND  WRUNGU£S 


(PATENTED) 


C.  A.  Thompson, 

Railway 

Supplies  and 

Specialties, 

616   H.  THDU)  ST.. 
ST.  LOUIS,  MO.. 


THE    WONDERFUL   WEARUJG   QUALITIES  OF 

AJAX   PLASTIC   BRONZE, 

COMBINED   WITH   ITS   DIMINISHED  TENDENCY   TO   HEATING, 
MAKES   IT  SUPERIOR    TO    ALL    OTHER    COMPOSITIONS    FOR 

BEARING    PURPOSES. 
THE    AJAX     METAL     COMPANY,    -     -     PHILADELPHIA. 

PATENTEES  AND   SOLE   MANUFACTURERS. 


SMOKE  JACKS 

Paul  Dicki nson 
1403  Security  Bldc 

!     CHICACO 


SPENCER  OTIS  CO. 

RAILWAY 
SUPPLIES 

Railway  Exchange.  CHICA60 

U.  S.  National  Bank  Bldg.,  ■    OMAHA 


Richardson  Balanced 
Slide  Valves 


1650  Engines 
Equipped 


Samson  Bell  Ringer 


4,000  IN    USE 


Prendergast  Metallic  Packing 


3EKD    FOB    CATALOG, 


H.  6.  HAHMEU,   TROY,  N.  Y. 


SEND  FOR 
CATAIOCULS 


ApE/^/CA/VSlOkyf'/?  CO../>£r^c/r. 


NEW  YCRf\   CHICAGO 
LONDON 
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